
349 Northern Blvd, Suite 3 
Albany, NY 12204 
Phone: 518.453.2203 
Fax: 518.453.2204 
www.envirospeceng.com 

August 17, 2023 

Don Welsted 
Assistant Engineer, Division of Air – Region 4 
1130 North Westcott Road 
Schenectady, NY 12306-2014 

Re:  Global Companies LLC - Albany Terminal 
Title V Facility Permit No. 4-0101-00112/00029 
Resubmittal of Permit Application   

To Mr. Welsted, 

On behalf of Global Companies, LLC (Global), Envirospec Engineering, PLLC is submitting a 
complete application and supporting documentation for the Global Albany Terminal Title V Permit. 
All pieces of the attached application have been previously submitted to NYSDEC.  

The attached application includes the most up to date information from the current significant 
modification request (submitted 12/15/2020) along with supporting information requested by 
NYSDEC over the course of the review process. Also included is updated information since the 
last renewal application (submitted 8/27/2015) and any permit modifications and off permit 
changes that have been submitted since the last permit was issued (November 2012).  

A copy of the complete application is attached so there is one complete version for review. The 
attachments are listed in the table of contents.   

Should you have any questions please feel free to contact me at 518-453-2203. 

Sincerely, 

Gianna Aiezza 
Gianna M Aiezza, PE 
Principal Engineer 
Envirospec Engineering, PLLC 

Enclosures  

cc: Tom Keefe – Global Companies LLC 
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section I - Certification

Title V Certification

I certify that this facility will be operated in conformance with all provisions of existing regulations.

Responsible Official Title

Signature Date

State Facility Certification

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance
with a system designed to assure that qualified personnel properly gather and evaluate the information submitted.

Based on my inquiry of the person or persons directly responsible for gathering the information [required pursuant to 6 NYCRR 
201-6.3(d)] I believe the information is true, accurate and complete.  I am aware that there are significant penalties for

submitting false information, including the possibility of fines and imprisonment for knowing violations.

Responsible Official Title

Signature Date
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Thomas Keefe Vice President Environmental Health and Safety

8/17/2023

Thomas Keefe Vice President, Environmental Health and Safety

8/17/2023



New York State Department of Environmental Conservation
Air Permit Application 

DEC ID 
4 - 0 1 0 1 - 0 0 1 1 2 

P.E. Certification 

I certify under penalty of law that I have personally examined, and am familiar with, the statements and 
information submitted in this document and all its attachments as they pertain to the practice of 
engineering.  This is defined as the performance of a professional service such as consultation, 
investigation, evaluation, planning, design or supervision of construction or operation in connection with 
any utilities, structures, buildings, machines, equipment, processes, works, or projects wherein the 
safeguarding of life, health and property is concerned, when such service or work requires the application 
of engineering principals and data.  Based on my inquiry of those individuals with primary responsibility 
for obtaining such information, I certify that the statements and information are to the best of my 
knowledge and belief true, accurate and complete.  I am aware that there are significant penalties for 
submitting false statements and information or omitting required statements and information, including the 
possibility of fine or imprisonment.

Name of P.E. Gianna Aiezza 

Signature of P.E. 

Date  8  /  17  /  2023 

NYS License No. 081422 

Phone ( 518 ) 453-2203 



New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section II - Identification Information

Permit Type: Air Title V Facility ( ATV )

Renewal Treat as New

General Permit Title:

Application involves construction of new facility Application involves construction of new emission unit(s)

Owner / Firm
Name

Street

City ZipCountryState

Owner Classification Taxpayer Id

GLOBAL COMPANIES LLC

800 SOUTH ST

PO BOX 9161

WALTHAM

Corporation/Partnership

MA USA 02453

113561110

Facility
Name

Address

City Zip

GLOBAL COMPANIES LLC - ALBANY TERMINAL

50 CHURCH ST - PORT OF ALBANY

ALBANY 12202

Facility Contact Mailing Address

Title

Street

City ZipCountryState

Name Phone No.

Affiliation Fax No.

GLOBAL COMPANIES ALBANY TERMINAL

50 CHURCH ST

ALBANY NY USA

5184366570

12202

CHARLES FURMAN
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section II - Identification Information

Project Description
This application involves the combination of a renewal application, a major permit modification, several minor modifications, and off permit
changes.

These modifications were identified as the following in the Air Facility System (AFS):

Ren 2 Mod 6 recieved 11/15/2013 this was a minor modifiaction which involved the unloading of butane to increase the Reid Vapor
Pressure to meet specifications for the winter gasoline blending of conventional gasoline.

Ren 3 Mod 0 recieved 8/28/2015 this was the renewal application package.

Ren 3 Mod 1 recieved 12/10/2015 this was a minor modification to incorporate wastewater controlled emissions into the ATV permit.

Ren 3 Mod 2 recieved 11/15/2016 this was a minor modifiaction to the permit to allow for the loading of gasoline and ethanol to barges via a
secondary control device identified as Source ID: VCUM2.

Ren 3 Mod 3 recieved 6/13/2017 this minor modifiaction allowed for the truck rack to include two additional loading bays.

Ren 3 Mod 4 recieved 1/14/2019 this minor modification allowed for the operational ability to load rail cars seperately due to the inability to
load rail cars in series as previously accomplished.

Off Permit Changes which were submitted on 3/6/2020 included the addition of a secondary vapor control device at the truck rack and a
seperate off permit change submitted on 12/12/2019 which consisted of adding one distillate loading arm, one ethanol loading arm, and two
loading pumps which were replaced.  There were not any changes in permitted throughput with these changes.

Ren 3 Mod 5 recieved 12/15/2020 this is the major modification which involved the operational ability to load gasoline products, ethanol,
heated biodiesel, distillate, and crude oil at the truck rack unloading/loading, rail cargo car unloading/loading and a marine dock for
unloading/loading barges, while not increasing truck traffic from previous permitted levels. This permit involves the capping of Total Organic
Compounds (TOC) at 107.02 tons per year.  The marine loading of vessels includes a combination of a vapor vacuum assist system and
two vapor combustion units utilized individually to control TOC from the loading process.  The loading of rail cargo tank cars which includes
a vapor vacuum assist system and a vapor combustion unit to control TOC from those process activities.  Also, the loading of trucks at the
truck rack includes the a vapor assist vacuum sytstem and two vapor revovery units that are utilized individually to control processes at truck
rack.   All equipment will be stack tested, throughputs monitored and total TOC will be tracked to ensure that the facility does not exceed any
capping requirements.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section III - Facility Information

Compliance Statements (Title V Only)

page 8 of this form along with the compliance plan information required.  For all emission units at this facility that are
operating in compliance with all applicable requirements complete the following:

If one or more emission units at the facility are not in compliance with all applicable requirements at the time of signing this
application ( the 'NO' box must be checked), the noncoomplying units must be identified in the "Compliance Plan" block on

This facility will continue to be operated and maintained in such manner as to assure compliance for the duration of the 
permit, except those units referenced in the compliance plan portion of Section IV of this application.

For all emission units, subject to any applicable requirements that will become effective during the term of the permit, this 
facility will meet all such requirements on a timely basis.

Compliance certification reports will be submitted at least once a year.  Each report will certify compliance status with 
respect to each requirement, and the method used to determine status.

NOI certify that as of the date of this application the facility is in compliance with all applicable requirements YES

Facility Applicable Federal Requirements

Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause ItemTitle

CFR 60 A 1140

Classification

INDUSTRIALX

The facility is classified as a petroleum terminal consisting of storage tanks permitted for various
products such as gasoline, ethanol, additive, crude oil, (heated) biodiesel and distillate. There is a truck loading rack, a railcar loading rack, a
railcar offloading facility and a marine loading dock. Gasoline / ethanol loading is controlled by a vapor recovery unit and vacuum assist system at
the truck rack. Loading is controlled by vapor combustion units and vacuum assist systems at the rail car rack and marine loading dock

Facility Description

Affected States

CONNECTICUT MASSACHUSETTS VERMONT

SIC Codes

5171
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Applicable Federal Requirements

Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause ItemTitle

CFR d60 A 1140

CFR a60 Kb 113b40

CFR a60 Kb 115b40

CFR 60 Kb 116b40

CFR 60 A 1240

CFR 60 A 1340

CFR 60 A 1440

CFR 60 A 1540

CFR 60 A 440

CFR b60 XX 50240

CFR e60 XX 50240

CFR f60 XX 50240

CFR g60 XX 50240

CFR i60 XX 50240

CFR a60 A 740

CFR b60 A 740

CFR c60 A 740

CFR d60 A 740

CFR e60 A 740

CFR f60 A 740

CFR g60 A 740

CFR a60 A 840

CFR b60 A 840

CFR c60 A 840

CFR d60 A 840

CFR e60 A 840

CFR f60 A 840

CFR 60 A 940

CFR a63 BBBBBB 1108140

CFR b63 BBBBBB 1108340
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Applicable Federal Requirements

Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause ItemTitle

CFR 63 BBBBBB 1108740

CFR 63 BBBBBB 1108840

CFR 63 BBBBBB 1108940

CFR a63 BBBBBB 1109240

CFR a 263 BBBBBB 1109240

CFR a 363 BBBBBB 1109240

CFR b63 BBBBBB 1109440

CFR c63 BBBBBB 1109440

CFR d63 BBBBBB 1109440

CFR e63 BBBBBB 1109440

CFR f63 BBBBBB 1109440

CFR a63 BBBBBB 1109540

CFR b63 BBBBBB 1109540

CFR 63 BBBBBB 1109840

CFR d 163 A 840

CFR 6840

CFR 82 F40

NYCRR 200 66

NYCRR 200 76

NYCRR 201 1 76

NYCRR 201 1 86

NYCRR a201 3 26

NYCRR a201 3 36

NYCRR 202 1 26

NYCRR a202 1 36

NYCRR 202 2 16

NYCRR 202 2 56

NYCRR 211 26

NYCRR 215 26

NYCRR a225 3 36
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Applicable Federal Requirements

Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause ItemTitle

NYCRR d 2 i229 16

NYCRR d 2 iv229 16

NYCRR d 2 v229 16

NYCRR a229 36

NYCRR d229 36

NYCRR e 1229 36

NYCRR c231 11 26

NYCRR c231 11 26

Facility State Only Requirements

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

NYCRR 211 16

ECL 19 0301

ECL b19 30301
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 60 Kb 112b a40

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

WORK PRACTICE INVOLVING SPECIFIC OPER

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

04 011 OTHER LIQUID FUELS

119 VAPOR PRESSURE

11.1

05

10

291

45 Desc

Desc

Desc

Work Practice

pounds per square inch absolute

CALENDAR MONTH AVERAGE

MONTHLY

UPON REQUEST BY REGULATORY AGENCY

Description
Volatile Organic Liquids stored will have a maximum true vapor pressure less than 76.6 kPa (11.1 psia).

When the local maximum monthly average temperature exceeds 75 degree F, a Department approved protocol will be followed to ensure
compliance with this condition.

Local maximum monthly average temperature is as reported by the National Weather Service.

All records will be kept for a period of five years for this condition.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 63 BBBBBB 11092 b 1 i A40

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

0NY998000 VOC

2000

01

14

273

27 Desc

Desc

Desc

Work Practice

parts per million (by volume)

3-HOUR ROLLING AVERAGE

CONTINUOUS

SEMI-ANNUALLY (CALENDAR)

Description
The Terminal will use a VRU with a Continuous Emissions Monitoring System (CEMS) capable of measuring organic compound
concentration.  The average hydrocarbon outlet percent will be monitored to
ensure it does not exceed a six hour average limit of 0.2 vol% propane (2000 ppm), which corresponds to the permitted limit of 2 mg/L. The
averaging time is a three hour rolling average by minute.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 63 BBBBBB 11092 b 1 i A40

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

0NY998000 VOC

2000

01

14

273

27 Desc

Desc

Desc

Work Practice

parts per million (by volume)

3-HOUR ROLLING AVERAGE

CONTINUOUS

SEMI-ANNUALLY (CALENDAR)

Description
The Terminal will use a VRU with a Continuous Emissions Monitoring System (CEMS) capable of measuring organic compound
concentration.  The average hydrocarbon outlet percent will be monitored to
ensure it does not exceed a six hour average limit of 0.2 vol% propane (2000 ppm), which corresponds to the permitted limit of 2 mg/L. The
averaging time is a three hour rolling average by minute.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 63 BBBBBB 11092 b 1 i B40

Description
As an alternative to paragraph (b)(1)(i)(A) of this section, you may choose to meet the requirements listed in paragraph (b)(1)(i)(B)(1) and (2)
of this section.

(1) Carbon adsorption devices shall be monitored as specified in paragraphs (b)(1)(i)(B)(1)(i),(ii), and (iii) of this section.

(i) Vacuum level shall be monitored using a pressure transmitter installed in the vacuum pump suction line, with the measurements
displayed on a gauge that can be visually observed. Each carbon bed shall be observed during one complete regeneration cycle on each
day of operation of the loading rack to determine the maximum vacuum level achieved.

(ii) Conduct annual testing of the carbon activity for the carbon in each carbon bed. Carbon activity shall be tested in accordance with the
butane working capacity test of the American Society for Testing and Materials (ASTM) Method D 5228–92 (incorporated by reference, see §
63.14), or by another suitable procedure as recommended by the manufacturer.

(iii) Conduct monthly measurements of the carbon bed outlet volatile organic compounds (VOC) concentration over the last 5 minutes of an
adsorption cycle for each carbon bed, documenting the highest measured VOC concentration. Measurements shall be made using a
portable analyzer, or a permanently mounted analyzer, in accordance with 40 CFR part 60, Appendix A–7, EPA Method 21 for open-ended
lines.

(2) Develop and submit to the Administrator a monitoring and inspection plan that describes the owner or operator's approach for meeting
the requirements in paragraphs (b)(1)(i)(B)(2)(i) through (v) of this section.

(i) The lowest maximum required vacuum level and duration needed to assure regeneration of the carbon beds shall be determined by an
engineering analysis or from the manufacturer's recommendation and shall be documented in the monitoring and inspection plan.

(ii) The owner or operator shall verify, during each day of operation of the loading rack, the proper valve sequencing, cycle time, gasoline
flow, purge air flow, and operating temperatures. Verification shall be through visual observation, or through an automated alarm or
shutdown system that monitors system operation. A manual or electronic record of the start and end of a shutdown event may be used.

(iii) The owner or operator shall perform semi-annual preventive maintenance inspections of the carbon adsorption system, including the
automated alarm or shutdown system for those units so equipped, according to the recommendations of the manufacturer of the system.

(iv) The monitoring plan developed under paragraph (2) of this section shall specify conditions that would be considered malfunctions of the
carbon adsorption system during the inspections or automated monitoring performed under paragraphs (b)(1)(i)(B)(2)(i) through (iii) of this
section, describe specific corrective actions that will be taken to correct any malfunction, and define what the owner or operator would
consider to be a timely repair for each potential malfunction.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

RECORD KEEPING/MAINTENANCE PROCEDU

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

14

14

Desc

Desc

Desc

Work Practice

AS REQUIRED - SEE PERMIT MONITORING DESCRIPTION

SEMI-ANNUALLY (CALENDAR)
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 63 BBBBBB 11092 b 1 iii A40

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 TEMPERATURE

1400

14

14

44

27 Desc

Desc

Desc

Work Practice

degrees Fahrenheit

3-HOUR ROLLING AVERAGE

AS REQUIRED - SEE PERMIT MONITORING DESCRIPTION

SEMI-ANNUALLY (CALENDAR)

Description
A Continuous Parametric Monitoring System (CPMS) will monitor temperature for the processes stated while in operation and maintain a
temperature that is at the lower limit or above.  The average shall be calculated as a 3 hour rolling average rolled per minute.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 63 BBBBBB 11092 b 1 iii B40

Description
The Terminal will follow Alternative Monitoring for compliance per 40 CFR 63.11092(b)(1)(iii)(B) in the event of CPMS downtime. The
presence of a thermal oxidation system pilot flame shall be monitored using a heat-sensing device, such as an ultraviolet beam sensor or a
thermocouple,
installed in proximity of the pilot light, to indicate the presence of a flame. The heat-sensing device shall send a positive parameter value to
indicate that the pilot flame is on, or a negative parameter value to indicate that the pilot flame is off.

(2) Develop and submit to the Administrator a monitoring and inspection plan that describes the owner or operator's approach for meeting
the requirements in paragraphs (b)(1)(i)(B)(2)(i) through (v) of this section.

(i) The thermal oxidation system shall be equipped to automatically prevent gasoline loading operations from beginning at any time that the
pilot flame is absent.

(ii) The owner or operator shall verify, during each day of operation of the loading rack, the proper operation of the assist-air blower and the
vapor line valve. Verification shall be through visual observation, or through an automated alarm or shutdown system that monitors system
operation. A manual or electronic record of the start and end of a shutdown event may be used.

(iii) The owner or operator shall perform semi-annual preventive maintenance inspections of the thermal oxidation system, including the
automated alarm or shutdown system for those units so equipped, according to the recommendations of the manufacturer of the system.

(iv) The monitoring plan developed under paragraph (2) of this section shall specify conditions that would be considered malfunctions of the
thermal oxidation system during the inspections or automated monitoring performed under paragraphs (b)(1)(iii)(B)(2)(ii) and (iii) of this
section, describe specific corrective actions that will be taken to correct any malfunction, and define what the owner or operator would
consider to be a timely repair for each potential malfunction.

(v) The owner or operator shall document any system malfunction, as defined in the monitoring and inspection plan, and any activation of the
automated alarm or shutdown system with a written entry into a log book or other permanent form of record. Such record shall also include a
description of the corrective action taken and whether such corrective actions were taken in a timely manner, as defined in the monitoring
and inspection plan, as well as an estimate of the amount of gasoline loaded during the period of the malfunction.

Page 14 of 93



New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

RECORD KEEPING/MAINTENANCE PROCEDU

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

14

14

Desc

Desc

Desc

Work Practice

AS REQUIRED - SEE PERMIT MONITORING DESCRIPTION

SEMI-ANNUALLY (CALENDAR)
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 63 Y40

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY100-00-0 TOTAL HAP

RECORD KEEPING/MAINTENANCE PROCEDU

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

14

14

Desc

Desc

Desc

Work Practice

AS REQUIRED - SEE PERMIT MONITORING DESCRIPTION

SEMI-ANNUALLY (CALENDAR)

Description
For marine tank vessel loading operations, pursuant to 40 CFR 63.560(a)(3), existing sources with emissions less than 10 tons per year of a
single Hazardous Air Pollutant (HAP) and less than 25 tons per year of Total HAP are required to comply with the record keeping
requirements at 40 CFR 63.567(j)(4).  Pursuant to 40 CFR 63.565(l), the facility shall calculate an annual estimate of HAP emissions from
marine loading activities based on test data or measurements or estimating techniques generally accepted in industry practice. All records
required under this section shall be maintained for five years.

Also note, per 40 CFR 63.560(d), Subpart Y does not apply to products with vapor pressure less than 1.5 psia at 20 degrees Celsius or 60
degrees Fahrenheit. This provision exempts the marine loading of denatured ethanol from the requirements set forth in this Permit Condition.

Page 16 of 93



New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 6440

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 TEMPERATURE

1000

39

14

44

27 Desc

Desc

Desc

Work Practice

degrees Fahrenheit

3-HOUR ROLLING AVERAGE

WHEN THE SOURCE IS OPERATING

SEMI-ANNUALLY (CALENDAR)

Description
The combustion temperature shall be monitored pursuant to 40 CFR 64.3(a) by a continuous parametric monitoring system (CPMS)
temperature monitor. The temperature monitoring device shall have an accuracy of one percent (1%) of the temperature being measured in
degree Centigrade or plus or minus five tenth degree Centigrade (+/- 0.5 degrees C) whichever is greater.

The monitored operating parameter value (MOPV) shall be determined from manufacturer's guarantee until the next performance test.

An excursion occurs if the average temperature is below the MOPV as monitored by the CPMS for
any 3 hour period rolling period. The facility shall also comply with monitoring and recordkeeping requirements of 40 CFR 64.7 and 64.9.
Reports shall include, at a minimum, the following information, as applicable:

A summary of the information on (1) the number, duration and cause (including unknown cause, if applicable) of excursions or exceedances,
as applicable, and corrective actions taken; and (2) the number,
duration and cause (including unknown cause, if applicable) for monitor downtime incidents (other than downtime associated with zero and
span or other daily calibration checks, if applicable).

The alternative monitoring plan will be utilized when the CPMS is not operational.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 6440

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 TEMPERATURE

1400

39

14

44

27 Desc

Desc

Desc

Work Practice

degrees Fahrenheit

3-HOUR ROLLING AVERAGE

WHEN THE SOURCE IS OPERATING

SEMI-ANNUALLY (CALENDAR)

Description
The combustion temperature shall be monitored pursuant to 40 CFR 64.3(a) by a continuous parametric monitoring system (CPMS)
temperature monitor. The temperature monitoring device shall have an accuracy of one percent (1%) of the temperature being measured in
degree Centigrade or plus or minus five tenth degree Centigrade (+/- 0.5 degrees C) whichever is greater.

The monitored operating parameter value (MOPV) shall be determined from manufacturer's guarantee until the next performance test.

An excursion occurs if the average temperature is below the MOPV as monitored by the CPMS for
any 3 hour period rolling period. The facility shall also comply with monitoring and recordkeeping requirements of 40 CFR 64.7 and 64.9.
Reports shall include, at a minimum, the following information, as applicable:

A summary of the information on (1) the number, duration and cause (including unknown cause, if applicable) of excursions or exceedances,
as applicable, and corrective actions taken; and (2) the number,
duration and cause (including unknown cause, if applicable) for monitor downtime incidents (other than downtime associated with zero and
span or other daily calibration checks, if applicable).

The alternative monitoring plan will be utilized when the CPMS is not operational.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 6440

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 TEMPERATURE

1400

39

14

44

27 Desc

Desc

Desc

Work Practice

degrees Fahrenheit

3-HOUR ROLLING AVERAGE

WHEN THE SOURCE IS OPERATING

SEMI-ANNUALLY (CALENDAR)

Description
The combustion temperature shall be monitored pursuant to 40 CFR 64.3(a) by a continuous parametric monitoring system (CPMS)
temperature monitor. The temperature monitoring device shall have an accuracy of one percent (1%) of the temperature being measured in
degree Centigrade or plus or minus five tenth degree Centigrade (+/- 0.5 degrees C) whichever is greater.

The monitored operating parameter value (MOPV) shall be determined from manufacturer's guarantee until the next performance test.

An excursion occurs if the average temperature is below the MOPV as monitored by the CPMS for
any 3 hour period rolling period. The facility shall also comply with monitoring and recordkeeping requirements of 40 CFR 64.7 and 64.9.
Reports shall include, at a minimum, the following information, as applicable:

A summary of the information on (1) the number, duration and cause (including unknown cause, if applicable) of excursions or exceedances,
as applicable, and corrective actions taken; and (2) the number,
duration and cause (including unknown cause, if applicable) for monitor downtime incidents (other than downtime associated with zero and
span or other daily calibration checks, if applicable).

The alternative monitoring plan will be utilized when the CPMS is not operational.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 6440

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 TEMPERATURE

1400

39

14

44

27 Desc

Desc

Desc

Work Practice

degrees Fahrenheit

3-HOUR ROLLING AVERAGE

WHEN THE SOURCE IS OPERATING

SEMI-ANNUALLY (CALENDAR)

Description
The combustion temperature shall be monitored pursuant to 40 CFR 64.3(a) by a continuous parametric monitoring system (CPMS)
temperature monitor. The temperature monitoring device shall have an accuracy of one percent (1%) of the temperature being measured in
degree Centigrade or plus or minus five tenth degree Centigrade (+/- 0.5 degrees C) whichever is greater.

The monitored operating parameter value (MOPV) shall be determined from manufacturer's guarantee until the next performance test.

An excursion occurs if the average temperature is below the MOPV as monitored by the CPMS for
any 3 hour period rolling period. The facility shall also comply with monitoring and recordkeeping requirements of 40 CFR 64.7 and 64.9.
Reports shall include, at a minimum, the following information, as applicable:

A summary of the information on (1) the number, duration and cause (including unknown cause, if applicable) of excursions or exceedances,
as applicable, and corrective actions taken; and (2) the number,
duration and cause (including unknown cause, if applicable) for monitor downtime incidents (other than downtime associated with zero and
span or other daily calibration checks, if applicable).

The alternative monitoring plan will be utilized when the CPMS is not operational.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 6440

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 TEMPERATURE

1400

39

14

44

27 Desc

Desc

Desc

Work Practice

degrees Fahrenheit

3-HOUR ROLLING AVERAGE

WHEN THE SOURCE IS OPERATING

SEMI-ANNUALLY (CALENDAR)

Description
The combustion temperature shall be monitored pursuant to 40 CFR 64.3(a) by a continuous parametric monitoring system (CPMS)
temperature monitor. The temperature monitoring device shall have an accuracy of one percent (1%) of the temperature being measured in
degree Centigrade or plus or minus five tenth degree Centigrade (+/- 0.5 degrees C) whichever is greater.

The monitored operating parameter value (MOPV) shall be determined from manufacturer's guarantee until the next performance test.

An excursion occurs if the average temperature is below the MOPV as monitored by the CPMS for
any 3 hour period rolling period. The facility shall also comply with monitoring and recordkeeping requirements of 40 CFR 64.7 and 64.9.
Reports shall include, at a minimum, the following information, as applicable:

A summary of the information on (1) the number, duration and cause (including unknown cause, if applicable) of excursions or exceedances,
as applicable, and corrective actions taken; and (2) the number,
duration and cause (including unknown cause, if applicable) for monitor downtime incidents (other than downtime associated with zero and
span or other daily calibration checks, if applicable).

The alternative monitoring plan will be utilized when the CPMS is not operational.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 6440

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 TEMPERATURE

1000

39

14

44

27 Desc

Desc

Desc

Work Practice

degrees Fahrenheit

3-HOUR ROLLING AVERAGE

WHEN THE SOURCE IS OPERATING

SEMI-ANNUALLY (CALENDAR)

Description
The combustion temperature shall be monitored pursuant to 40 CFR 64.3(a) by a continuous parametric monitoring system (CPMS)
temperature monitor. The temperature monitoring device shall have an accuracy of one percent (1%) of the temperature being measured in
degree Centigrade or plus or minus five tenth degree Centigrade (+/- 0.5 degrees C) whichever is greater.

The monitored operating parameter value (MOPV) shall be determined from manufacturer's guarantee until the next performance test.

An excursion occurs if the average temperature is below the MOPV as monitored by the CPMS for
any 3 hour period rolling period. The facility shall also comply with monitoring and recordkeeping requirements of 40 CFR 64.7 and 64.9.
Reports shall include, at a minimum, the following information, as applicable:

A summary of the information on (1) the number, duration and cause (including unknown cause, if applicable) of excursions or exceedances,
as applicable, and corrective actions taken; and (2) the number,
duration and cause (including unknown cause, if applicable) for monitor downtime incidents (other than downtime associated with zero and
span or other daily calibration checks, if applicable).

The alternative monitoring plan will be utilized when the CPMS is not operational.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 6440

Description
In the event of CPMS downtime. The presence of a thermal oxidation system pilot flame shall be monitored using a heat-sensing device,
such as an ultraviolet beam sensor or a thermocouple,
installed in proximity of the pilot light, to indicate the presence of a flame. The heat-sensing device shall send a positive parameter value to
indicate that the pilot flame is on, or a negative parameter value to indicate that the pilot flame is off.

A monitoring and inspection plan will be developed and submitted that describes the owner or operator's approach for meeting the
requirements in paragraphs of this section.

(i) The thermal oxidation system shall be equipped to automatically prevent gasoline loading operations from beginning at any time that the
pilot flame is absent.

(ii) The owner or operator shall verify, during each day of operation of the loading rack, the proper operation of the assist-air blower and the
vapor line valve. Verification shall be through visual observation, or through an automated alarm or shutdown system that monitors system
operation. A manual or electronic record of the start and end of a shutdown event may be used.

(iii) The owner or operator shall perform semi-annual preventive maintenance inspections of the thermal oxidation system, including the
automated alarm or shutdown system for those units so equipped, according to the recommendations of the manufacturer of the system.

(iv) The monitoring plan developed under paragraph (2) of this section shall specify conditions that would be considered malfunctions of the
thermal oxidation system during the inspections or automated monitoring performed under paragraphs (b)(1)(iii)(B)(2)(ii) and (iii) of this
section, describe specific corrective actions that will be taken to correct any malfunction, and define what the owner or operator would
consider to be a timely repair for each potential malfunction.

(v) The owner or operator shall document any system malfunction, as defined in the monitoring and inspection plan, and any activation of the
automated alarm or shutdown system with a written entry into a log book or other permanent form of record. Such record shall also include a
description of the corrective action taken and whether such corrective actions were taken in a timely manner, as defined in the monitoring
and inspection plan, as well as an estimate of the amount of gasoline loaded during the period of the malfunction.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

RECORD KEEPING/MAINTENANCE PROCEDU

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

14

14

Desc

Desc

Desc

Work Practice

AS REQUIRED - SEE PERMIT MONITORING DESCRIPTION

SEMI-ANNUALLY (CALENDAR)
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 6440

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 TEMPERATURE

1000

39

14

44

27 Desc

Desc

Desc

Work Practice

degrees Fahrenheit

3-HOUR ROLLING AVERAGE

WHEN THE SOURCE IS OPERATING

SEMI-ANNUALLY (CALENDAR)

Description
The combustion temperature shall be monitored pursuant to 40 CFR 64.3(a) by a continuous parametric monitoring system (CPMS)
temperature monitor. The temperature monitoring device shall have an accuracy of one percent (1%) of the temperature being measured in
degree Centigrade or plus or minus five tenth degree Centigrade (+/- 0.5 degrees C) whichever is greater.

The monitored operating parameter value (MOPV) shall be determined from manufacturer's guarantee until the next performance test.

An excursion occurs if the average temperature is below the MOPV as monitored by the CPMS for
any 3 hour period rolling period. The facility shall also comply with monitoring and recordkeeping requirements of 40 CFR 64.7 and 64.9.
Reports shall include, at a minimum, the following information, as applicable:

A summary of the information on (1) the number, duration and cause (including unknown cause, if applicable) of excursions or exceedances,
as applicable, and corrective actions taken; and (2) the number,
duration and cause (including unknown cause, if applicable) for monitor downtime incidents (other than downtime associated with zero and
span or other daily calibration checks, if applicable).

The alternative monitoring plan will be utilized when the CPMS is not operational.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 6440

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 TEMPERATURE

1000

39

14

44

27 Desc

Desc

Desc

Work Practice

degrees Fahrenheit

3-HOUR ROLLING AVERAGE

WHEN THE SOURCE IS OPERATING

SEMI-ANNUALLY (CALENDAR)

Description
The combustion temperature shall be monitored pursuant to 40 CFR 64.3(a) by a continuous parametric monitoring system (CPMS)
temperature monitor. The temperature monitoring device shall have an accuracy of one percent (1%) of the temperature being measured in
degree Centigrade or plus or minus five tenth degree Centigrade (+/- 0.5 degrees C) whichever is greater.

The monitored operating parameter value (MOPV) shall be determined from manufacturer's guarantee until the next performance test.

An excursion occurs if the average temperature is below the MOPV as monitored by the CPMS for
any 3 hour period rolling period. The facility shall also comply with monitoring and recordkeeping requirements of 40 CFR 64.7 and 64.9.
Reports shall include, at a minimum, the following information, as applicable:

A summary of the information on (1) the number, duration and cause (including unknown cause, if applicable) of excursions or exceedances,
as applicable, and corrective actions taken; and (2) the number,
duration and cause (including unknown cause, if applicable) for monitor downtime incidents (other than downtime associated with zero and
span or other daily calibration checks, if applicable).

The alternative monitoring plan will be utilized when the CPMS is not operational.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

CFR 6440

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 TEMPERATURE

1400

39

14

44

27 Desc

Desc

Desc

Work Practice

degrees Fahrenheit

3-HOUR ROLLING AVERAGE

WHEN THE SOURCE IS OPERATING

SEMI-ANNUALLY (CALENDAR)

Description
The combustion temperature shall be monitored pursuant to 40 CFR 64.3(a) by a continuous parametric monitoring system (CPMS)
temperature monitor. The temperature monitoring device shall have an accuracy of one percent (1%) of the temperature being measured in
degree Centigrade or plus or minus five tenth degree Centigrade (+/- 0.5 degrees C) whichever is greater.

The monitored operating parameter value (MOPV) shall be determined from manufacturer's guarantee until the next performance test.

An excursion occurs if the average temperature is below the MOPV as monitored by the CPMS for
any 3 hour period rolling period. The facility shall also comply with monitoring and recordkeeping requirements of 40 CFR 64.7 and 64.9.
Reports shall include, at a minimum, the following information, as applicable:

A summary of the information on (1) the number, duration and cause (including unknown cause, if applicable) of excursions or exceedances,
as applicable, and corrective actions taken; and (2) the number,
duration and cause (including unknown cause, if applicable) for monitor downtime incidents (other than downtime associated with zero and
span or other daily calibration checks, if applicable).

The alternative monitoring plan will be utilized when the CPMS is not operational.

Page 27 of 93



New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 66

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

09 PRESSURE

-0.5

39

14

284

56 Desc

Desc

Desc

Work Practice

inches of water

1 HOUR ROLLING AVERAGE ROLLED EVERY 1 MINUTE

WHEN THE SOURCE IS OPERATING

SEMI-ANNUALLY (CALENDAR)

Description
Monitor the pressure in the vapor recovery line connected to each tank truck/rail car/barge utilizing a continuous pressure monitoring system
such that compliance with a minimum vacuum pressure at or below -0.5 inches water column is maintained during loading based on a one
minute rolling average, rolled by minute with a minimum of four data points per minute averaged together.

Electronic interlocks shall be used for each of the loading bays/loading positions. Visible and audible alarms in the facility's control room
shall be installed and operated to prevent loading whenever the required vacuum pressure is not maintained.

A vacuum pressure monitoring data logger shall be used to record the pressure during operation.

In the event of the vacuum assist system is not operational and the facility hasn't changed the operational scenario utilized, the Department
shall be notified in accordance with 6 NYCRR 201-1.4.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 66

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

WORK PRACTICE INVOLVING SPECIFIC OPER

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

04 017 GASOLINE

36 REID VAPOR PRESSURE

14.33

03

14

291

9L Desc

Desc

Desc

Work Practice

pounds per square inch absolute

30 DAY ROLLING AVERAGE, ROLLED DAILY

DAILY

SEMI-ANNUALLY (CALENDAR)

Description
Samples will be taken in accordance with a Department approved protocol from tanks storing blendstock components. The RVP of
blendstock product will be limited to a maximum of 14.33 psia based on a 30 day rolling average, rolled daily

Records of the monthly blendstock component product samples taken in accordance with the Department approved protocol for RVP for
tanks storing blendstock product shall be kept on site for a period of five years.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 66

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

WORK PRACTICE INVOLVING SPECIFIC OPER

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

04 128 VOC's

0NY998000 VOC

22

05

15

38

9M Desc

Desc

Desc

Work Practice

tons per year

12-MONTH TOTAL, ROLLED MONTHLY

MONTHLY

ANNUALLY (CALENDAR)

Description
Tank cleaning and landing actual annual emissions will not exceed 22 tons on a twelve month rolling annual basis.

Emissions will be calculated using the latest version of AP-42.

Records will be kept for a period of five years.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 66

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

WORK PRACTICE INVOLVING SPECIFIC OPER

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

04 271 CRUDE OIL

36 REID VAPOR PRESSURE

12.5

03

14

291

9L Desc

Desc

Desc

Work Practice

pounds per square inch absolute

30 DAY ROLLING AVERAGE, ROLLED DAILY

DAILY

SEMI-ANNUALLY (CALENDAR)

Description
The RVP of crude oil will be limited to 12.5 psia based on 30 day rolling average, rolled daily.

Records of the monthly crude oil samples will be taken in accordance with the Department approved protocol for RVP for tanks storing crude
oil shall be kept on site for a period of five years.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 66

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

0NY998000 VOC

2

39

14

318

60 Desc

Desc

Desc

Work Practice

milligrams per liter

MAXIMUM - NOT TO EXCEED STATED VALUE - SEE MONITORING DES

WHEN THE SOURCE IS OPERATING

SEMI-ANNUALLY (CALENDAR)

Description
The emissions rate of the Rail Vapor Combustion Unit Emission Source ID: VCURR shall be limited to keep total HAP emissions below
23.75 tons/yr and keep individual HAP emissions below 9.5 tons/yr which is less than the applicability thresholds of 40 CFR 63, Subpart R.
The emission rate shall also be limited to keep facility total VOC emissions below the Potential to Emit thresholds of the facility.

To maintain facility emissions below the permit’s Potential to Emit (PTE) emission limits have been established for all emission  control
equipment in each process for loading truck tank cars, rail cars and barges. Emissions from alternative operating scenarios for each process
have been established based on a throughput-based ratio designed to measure emissions associated with the alternative operating scenario
relative to those from the corresponding primary scenario.

VCURR will be operated at a maximum emission rate of 2 mg/L.

All records for this condition will be kept for a period of five years.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 66

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    000071-43-2 BENZENE

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

000071432 BENZENE

1.80

03

14

57

9L Desc

Desc

Desc

Work Practice

percent by weight

30 DAY ROLLING AVERAGE, ROLLED DAILY

DAILY

SEMI-ANNUALLY (CALENDAR)

Description
Gasoline product benzene maximum annual average liquid weight concentration shall not exceed the limit below.  These values will be
collected in accordance with Department approved protocol.  The values will also be calculated as a 30 day rolling average, rolled daily.

Records will be kept for a period of five years.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 66

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

0NY998000 VOC

2

39

14

318

60 Desc

Desc

Desc

Work Practice

milligrams per liter

MAXIMUM - NOT TO EXCEED STATED VALUE - SEE MONITORING DES

WHEN THE SOURCE IS OPERATING

SEMI-ANNUALLY (CALENDAR)

Description
The emissions rate of the Truck Vapor Recovery Unit Emission Source ID: VRUTK and VRUT2 shall be limited to keep total HAP emissions
below 23.75 tons/yr and keep individual HAP emissions below 9.5 tons/yr which is less than the applicability thresholds of 40 CFR 63,
Subpart R. The emission rate shall also be limited to keep facility total VOC emissions below the Potential to Emit thresholds of the facility.

To maintain facility emissions below the permit’s Potential to Emit (PTE), emission limits have been established for all emission  control
equipment in each process for loading truck tank cars, rail cars and barges. Emissions from alternative operating scenarios for each process
have been established based on a throughput-based ratio designed to measure emissions associated with the alternative operating scenario
relative to those from the corresponding primary scenario.

VRUTK and VRUT2 will be operated at a maximum emission rate of 2 mg/L.

All records for this condition will be kept for a period of five years.

Page 34 of 93



New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 66

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

WORK PRACTICE INVOLVING SPECIFIC OPER

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

04 017 GASOLINE

36 REID VAPOR PRESSURE

15.0

03

14

291

9L Desc

Desc

Desc

Work Practice

pounds per square inch absolute

30 DAY ROLLING AVERAGE, ROLLED DAILY

DAILY

SEMI-ANNUALLY (CALENDAR)

Description
Samples will be taken in accordance with a Department approved protocol from tanks storing blendstock. The RVP of blendstock product will
be limited to a maximum of 15.0 psia based on a 30 day rolling average, rolled daily

Records of the monthly blendstock product samples taken in accordance with the Department approved protocol for RVP for tanks storing
blendstock product shall be kept on site for a period of five years.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 66

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

0NY998000 VOC

10

39

14

318

60 Desc

Desc

Desc

Work Practice

milligrams per liter

MAXIMUM - NOT TO EXCEED STATED VALUE - SEE MONITORING DES

WHEN THE SOURCE IS OPERATING

SEMI-ANNUALLY (CALENDAR)

Description
The emissions rate of the Marine Vapor Combustion Unit Emission Source ID: VCUM1 shall be limited to keep total HAP emissions below
23.75 tons/yr and keep individual HAP emissions below 9.5 tons/yr which is less than the applicability thresholds of 40 CFR 63, Subpart R.
The emission rate shall also be limited to keep facility total VOC emissions below the Potential to Emit thresholds of the facility.

To maintain facility emissions below the permit’s Potential to Emit (PTE) emission limits have been established for all emission  control
equipment in each process for loading truck tank cars, rail cars and barges. Emissions from alternative operating scenarios for each process
have been established based on a throughput-based ratio designed to measure emissions associated with the alternative operating scenario
relative to those from the corresponding primary scenario.

VCUM1 will be operated at a maximum emission rate of 10 mg/L.

All records for this condition will be kept for a period of five years.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 66

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    007783-06-4 HYDROGEN SULFIDE

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

23 CONCENTRATION

1180

03

14

22

9L Desc

Desc

Desc

Work Practice

parts per million by weight

30 DAY ROLLING AVERAGE, ROLLED DAILY

DAILY

SEMI-ANNUALLY (CALENDAR)

Description
Sampling will be taken in accordance with a Department approved protocol from tanks storing crude.  The hydrogen sulfide concentration of
crude product stored at the facility shall not exceed 1180 ppm by weight in vapor.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 66

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    000071-43-2 BENZENE

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

000071432 BENZENE

2.00

03

14

57

9L Desc

Desc

Desc

Work Practice

percent by weight

30 DAY ROLLING AVERAGE, ROLLED DAILY

DAILY

SEMI-ANNUALLY (CALENDAR)

Description
Blendstock product maximum 30 day rolling average, rolled benzene daily liquid weight concentration shall not exceed the limit below.
Sampling will be collected in accordance with a Department approved protocol.

Records will be kept for a period of five years.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 66

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

0NY998000 VOC

2

39

14

318

60 Desc

Desc

Desc

Work Practice

milligrams per liter

MAXIMUM - NOT TO EXCEED STATED VALUE - SEE MONITORING DES

WHEN THE SOURCE IS OPERATING

SEMI-ANNUALLY (CALENDAR)

Description
The emissions rate of the Marine Vapor Combustion Unit Emission Source ID: VCUM2 shall be limited to keep total HAP emissions below
23.75 tons/yr and keep individual HAP emissions below 9.5 tons/yr which is less than the applicability thresholds of 40 CFR 63, Subpart R.
The emission rate shall also be limited to keep facility total VOC emissions below the Potential to Emit thresholds of the facility.

To maintain facility emissions below the permit’s Potential to Emit (PTE) emission limits have been established for all emission  control
equipment in each process for loading truck tank cars, rail cars and barges. Emissions from alternative operating scenarios for each process
have been established based on a throughput-based ratio designed to measure emissions associated with the alternative operating scenario
relative to those from the corresponding primary scenario.

VCUM2 will be operated at a maximum emission rate of 2 mg/L.

All records for this condition will be kept for a period of five years.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 66

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    000071-43-2 BENZENE

MONITORING OF PROCESS OR CONTROL DE

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

000071432 BENZENE

0.60

03

14

57

9L Desc

Desc

Desc

Work Practice

percent by weight

30 DAY ROLLING AVERAGE, ROLLED DAILY

DAILY

SEMI-ANNUALLY (CALENDAR)

Description
The crude product liquid benzene weight concentrations shall not exceed the limit below.   These values will be collected in accordance with
Department approved protocol.  These values will also be calculated as a 30 day rolling average, rolled daily.

Records will be kept for a period of five years.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 76

Description
The emissions rate of the vapor control devices shall be limited to keep total HAP emissions below 23.75 tons/yr and keep individual HAP
emissions below 9.5 tons/yr which is less than the applicability thresholds of 40 CFR 63 Subpart R. Facility wide emissions were determined
using the most current version of AP-42. The throughput limits were calculated for various operating scenarios.

This capping condition is applicable for gasoline, gasoline/ethanol blends, ethanol, distillate, and biodiesel loading at all the rail rack.

For the purpose of determining compliance based on source-wide throughput of products, the following equivalencies shallbe used to
determine compliance with alternative operating scenarios.

Each kilogallon (Kgal) of gasoline is equivalent to:

Operating Scenario Loading Equivalent (Kgal) = to
One (1) Kgal of Gasoline                                     Product Operating Scenario (OS)

1                                                                             #1: Loading at truck, rail and/or marine at 2 mg/L with vac assist
0.2                                                                          #5: Rail loading with no vac assist (2 mg/L and 8 mg/L fugitives)

Compliance will be determined based on the following equation:

Total Throughput of refined products (kgal) = (kgal loaded from OS #1) + (kgal loaded from OS #5 / 0.111)

The product throughputs shall be included in the annual report.  A logbook will be maintained that documents when alternate operating
scenarios are utilized.  The start date and time will be documented when the alternative operating scenario is utilized.

All records will be kept for a period of five years.

Capped Regulations

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

40 CFR 63 R
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

WORK PRACTICE INVOLVING SPECIFIC OPER

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 011 OTHER LIQUID FUELS

300,000,000

05

15

18

71 Desc

Desc

Desc

Work Practice

gallons per year

ANNUAL TOTAL ROLLED MONTHLY

MONTHLY

ANNUALLY (CALENDAR)
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 76

Description
The emissions rate of the vapor control devices shall be limited to keep total HAP emissions below 23.75 tons/yr and keep individual HAP
emissions below 9.5 tons/yr which is less than the applicability thresholds of 40 CFR 63 Subpart R. Facility wide emissions were determined
using the most current version of AP-42. The throughput limits were calculated for various operating scenarios.

This capping condition is applicable for gasoline, ethanol, distillate and blendstock (and component) loading at the marine rack.

For the purpose of determining compliance based on source-wide throughput of products, the following equivalencies shall be used to
determine compliance with alternative operating scenarios. Each kilogallon (Kgal) of gasoline is equivalent to:

Operating Scenario Loading Equivalent (Kgal) = to
One (1) Kgal of Gasoline                Refined Product Operating Scenario (OS)
1                                                          OS  #1: Marine loading at 2 mg/L with vac assist
0.81                                                     OS  #2: Marine loading of inerted vessels at 2 mg/L (99.9%)
0.2                                                       OS  #3: Marine loading with VCUM1 (10 mg/L) with vac assist

Compliance will be determined based on the following equation:

Total Throughput at marine (kgal) = (kgal loaded from OS #1) + (kgal loaded from OS #2 / 0.81) +
(kgal loaded from OS #3 / 0.2)

The product throughputs shall be included in the annual report.  A logbook will be maintained that documents when alternate operating
scenarios are utilized.  The start date and time will be documented when the alternative operating scenario is utilized.

All records will be kept for a period of five years.

Capped Regulations

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

40 CFR 63 R
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

WORK PRACTICE INVOLVING SPECIFIC OPER

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 011 OTHER LIQUID FUELS

900,000,000

05

15

18

71 Desc

Desc

Desc

Work Practice

gallons per year

ANNUAL TOTAL ROLLED MONTHLY

MONTHLY

ANNUALLY (CALENDAR)
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 76

Description
The emissions rate of the vapor control devices shall be limited to keep total HAP emissions below 23.75 tons/yr and keep individual HAP
emissions below 9.5 tons/yr which is less than the applicability thresholds of 40 CFR 63 Subpart R. Facility wide emissions were determined
using the most current version of AP-42. The throughput limits were calculated for various operating scenarios.

This capping condition is applicable for gasoline, gasoline/ethanol blends, ethanol, distillate, biodiesel product loading at all loading racks.
For the purpose of determining compliance based on source-wide throughput of gasoline, the following equivalencies shall be used to
determine compliance with alternative operating scenarios. Each kilogallon (Kgal) of gasoline is equivalent to:

Operating Scenario (OS) Loading Equivalent (Kgal) = to One (1) Kgal of Product

1              OS #1: Loading at truck, rail and/or marine at 2 mg/L with vac assist
0.81         OS #2: Marine loading of inerted vessels at 2 mg/L (99.9%)
0.2           OS #3: Marine loading with VCUM1 (10 mg/L) with vac assist
0.2           OS #4: Truck loading with no vac assist (2 mg/L and 8 mg/L fugitives)
0.2           OS #5: Rail loading with no vac assist (2 mg/L and 8 mg/L fugitives

Product Operating Scenario (OS).

Compliance will be determined based on the following equation:

Total Throughput of products (kgal) = (kgal loaded from OS #1) + (kgal loaded from OS #2 / 0.81) +
(kgal loaded from OS #3 / 0.2) + (kgal loaded from OS #4 / 0.2) + (kgal loaded from OS #5 / 0.2)

Maximum annual throughput of each operating scenario assuming no loading under any other OS is as follows:

OS1: 1,928,300,000 gallons (assumes all other OS are zero)
OS2: 1,561,923,000 gallons (assumes all other OS are zero) (max would be 900,000,000 because of marine sub cap)
OS3: 385,660,000 gallons (assumes all other OS are zero)
OS4: 385,660,000 gallons (assumes all other OS are zero)
OS5: 385,660,000 gallons (assumes all other OS are zero) (max would be 300,000,000 because of rail sub cap)

VCUM1 will not be used for loading inerted vessels.

The product throughputs shall be included in the annual report.  A logbook will be maintained that documents when alternate operating
scenarios are utilized.  The start date and time will be documented when the alternative operating scenario is utilized.

All records will be kept for a period of five years.

Capped Regulations

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

40 CFR 63 R
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

WORK PRACTICE INVOLVING SPECIFIC OPER

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 011 OTHER LIQUID FUELS

1,928,300,000

05

15

18

71 Desc

Desc

Desc

Work Practice

gallons per year

ANNUAL TOTAL ROLLED MONTHLY

MONTHLY

ANNUALLY (CALENDAR)

Page 46 of 93



New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 76

Description
The emissions rate of the vapor control devices shall be limited to keep total HAP emissions below 23.75 tons/yr and keep individual HAP
emissions below 9.5 tons/yr which is less than the applicability thresholds of 40 CFR 63 Subpart R.

Facility wide emissions were determined using the most current AP-42 formulas. The throughput limits were calculated for various operating
scenarios. For the purpose of determining compliance based on source-wide throughput of crude oil, the following equivalencies shall be
used to determine compliance with alternative operating scenarios.

Each kilogallon (Kgal) of crude oil is equivalent to:

Operating Scenario Loading Equivalent (Kgal) = to One (1) Kgal of Crude Oil Crude Operating Scenarios (OS)

1         Operating Crude Scenario 1 (OS1): Loading at marine dock at 2 mg/L with vac assist
0.81    Operating Crude Scenario  2 (OS2): Marine loading of inerted vessels at 2 mg/L (99.9%)
0.2      Operating Crude Scenario 3 (OS3): Marine loading with VCUM1 (10 mg/L) with vac assist

Compliance will be determined based on the following equation:

Total Throughput of crude oil (kgal) = (kgal loaded from OS1) + (kgal loaded from OS2 / 0.81) +
(kgal loaded from OS3/0.2)

Maximum annual throughput of each crude operating scenario assuming no loading under any other OS is as follows:

OS1: 450,000,000 gallons (assumes all other OS are zero)
OS2: 364,500,000 gallons (assumes all other OS are zero)
OS3: 90,000,000 gallons  (assumes all other OS are zero)

VCUM1 will not be used to load inerted vessels.

The product throughputs shall be included in the annual report.  A logbook will be maintained that documents when alternate operating
scenarios are utilized.  The start date and time will be documented when the alternative operating scenario is utilized.

All records will be kept for a period of five years.

Capped Regulations

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

40 CFR 63 R
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

WORK PRACTICE INVOLVING SPECIFIC OPER

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 271 CRUDE OIL

450,000,000

05

15

18

71 Desc

Desc

Desc

Work Practice

gallons per year

ANNUAL TOTAL ROLLED MONTHLY

MONTHLY

ANNUALLY (CALENDAR)
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 76

Description
This capping condition applies during the transition period to gasoline, gasoline/ethanol blends, blendstock, component blendstock, crude
and ethanol loading at all loading racks until the all loading zone control upgrades can be completed. The facility will keep the Department
notified regarding the status of installing all equipment on a monthly basis until project is completed.  The faciltiy is expected to install all
equipment to be in compliance with the issued permit.

For the purpose of determining compliance based on source-wide throughput of products, the following equivalencies shall be used to
determine compliance with alternative operating scenarios. Each kilogallon (Kgal) of gasoline is equivalent to:

Operating Scenario Loading Equivalent (Kgal) =

to One (1) Kgal of Gasoline        Product Operating Scenario (OS)

1                                                     OS  #1: Loading at truck, rail and/or marine at 2 mg/L with vac assist
0.81                                                OS  #2: Marine loading of inerted vessels at 2 mg/L (99.9%)
0.2                                                  OS  #3: Marine loading with VCUM1 (10 mg/L) with vac assist
0.2                                                  OS  #4: Truck loading with no vac assist (2 mg/L and 8 mg/L fugitives)
0.111                                              OS  #5: Rail loading with no vac assist (10 mg/L and 8 mg/L fugitives)

Compliance will be determined based on the following equation:

Total Throughput of refined products (kgal) = (kgal loaded from OS #1) + (kgal loaded from OS #2 / 0.81) +
(kgal loaded from OS #3 / 0.2) + (kgal loaded from OS #4 / 0.2) + (kgal loaded from OS #5 / 0.111)

The product throughputs shall be included in the annual report.  A logbook will be maintained that documents when alternate operating
scenarios are utilized.  The start date and time will be documented when the alternative operating scenario is utilized.

All records will be kept for a period of five years.

Capped Regulations

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

40 CFR 63 R
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

WORK PRACTICE INVOLVING SPECIFIC OPER

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 011 OTHER LIQUID FUELS

1,928,300,000

05

15

18

71 Desc

Desc

Desc

Work Practice

gallons per year

ANNUAL TOTAL ROLLED MONTHLY

MONTHLY

ANNUALLY (CALENDAR)
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 76

Description
Blendstock throughput shall be limited to keep total HAP emissions less than 23.75 tons/yr and keep individual HAP emissions below 9.5
tons/yr: less than the applicability thresholds of 40 CFR 63, Subpart R. Blendstock throughput shall also be limited to keep total VOC
emissions below the Potential to Emit (PTE) thresholds of thre facility.

Emissions for this cap were calculated using the most current version of AP-42.

For the purpose of determining compliance based on sourcewide throughput of products, the following equivalencies shall be used to
determine compliance with alternative operating scenarios.

Operating Scenario Loading Equivalent (Kgal) = to One (1) Kgal of Gasoline
Refined Product Operating Scenario (OS) 1   OS #1: Loadmarine at 2 mg/L with vac assist
                                                                      0.81   OS #2: Marine loading of inerted vessels at 2 mg/L (99.9%)
                                                                        0.2   OS #3: Marine loading with VCUM1 (10 mg/L) with vac assist

Compliance will be determined based on the following equation:

Total Blendstock Throughput at marine (kgal) = (kgal loaded from OS #1) + (kgal loaded from OS #2 / 0.81) + (kgal loaded from OS #3 / 0.2)

The product throughputs shall be included in the annual report.  A logbook will be maintained that documents when alternate operating
scenarios are utilized.  The start date and time will be documented when the alternative operating scenario is utilized.

All records will be kept for a period of five years.

Capped Regulations

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

40 CFR 63 R
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

WORK PRACTICE INVOLVING SPECIFIC OPER

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 011 OTHER LIQUID FUELS

380,000,000

05

15

18

71 Desc

Desc

Desc

Work Practice

gallons per year

ANNUAL TOTAL ROLLED MONTHLY

MONTHLY

ANNUALLY (CALENDAR)
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 76

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

WORK PRACTICE INVOLVING SPECIFIC OPER

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

04 128 VOC's

0NY998000 VOC

107.02

05

15

38

71 Desc

Desc

Desc

Work Practice

tons per year

ANNUAL TOTAL ROLLED MONTHLY

MONTHLY

ANNUALLY (CALENDAR)

Description
The facility total Volatile Organic Compound (VOC) emissions will not exceed the Potential to Emit (PTE) of 107.02 tons on a 12 month
annual rolling total basis.

Emissions will be calculated using the latest version of AP- 42.  Emissions will be calculated on a monthly basis in a spreadsheet or an
equivalent format to be approved by NYSDEC. The NYSDEC will be notified within thirty (30) days if the emissions are within 90% of the
PTE limit.

This capping condition is applicable at the facility level, and includes all emission units and processes.

This PTE will include all exempt sources of VOC.

Records will be kept for a period of five years.

Capped Regulations

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

40 CFR 63 R
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 201 76

Description
The emissions rate of the vapor control devices shall be limited to keep total HAP emissions below 23.75 tons/yr and keep individual HAP
emissions below 9.5 tons/yr which is less than the applicability thresholds of 40 CFR 63 Subpart R. Facility wide emissions were determined
using the most current version of AP-42. The throughput limits were calculated for various operating scenarios.

This capping condition is applicable for gasoline, gasoline/ethanol blends, ethanol and distillate and biodiesel loading at the truck rack.

For the purpose of determining compliance based on source-wide throughput of gasoline, the following equivalencies shall be used to
determine compliance with alternative operating scenarios. Each kilogallon (Kgal) of gasoline is equivalent to:

Operating Scenario Loading Equivalent (Kgal) = to
One (1) Kgal of Gasoline                          Product Operating Scenario (OS)
1                                                                   OS #1: Loading at truck, rail and/or marine at 2 mg/L with vac assist
0.2                                                                OS #4: Truck loading with no vac assist (2 mg/L and 8 mg/L fugitives)

Compliance will be determined based on the following equation:

Total Throughput of refined products (kgal) = (kgal loaded from OS #1) + (kgal loaded from OS #4 / 0.2)

The product throughputs shall be included in the annual report.  A logbook will be maintained that documents when alternate operating
scenarios are utilized.  The start date and time will be documented when the alternative operating scenario is utilized.

All records will be kept for a period of five years.

Capped Regulations

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

40 CFR 63 R
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

WORK PRACTICE INVOLVING SPECIFIC OPER

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

03 011 OTHER LIQUID FUELS

879,300,000

05

15

18

71 Desc

Desc

Desc

Work Practice

gallons per year

ANNUAL TOTAL ROLLED MONTHLY

MONTHLY

ANNUALLY (CALENDAR)

Page 55 of 93



New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 202 1 16

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

INTERMITTENT EMISSION TESTING

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

ethod 25A or Method 25B, Method 21, Method 

10

34

14

318

30 Desc

Desc

Desc

Work Practice

milligrams per liter

6-HOUR ROLLING AVERAGE

Once every five years

SEMI-ANNUALLY (CALENDAR)

Description
All facility processes where emission control equipment is utilized must be tested once every five (5) years from the date of last stack test.
An initial stack test must be completed within 180 days of issuance of the permit.  All equipment must be tested in accordance with stack test
protocols that must be submitted to the Department within timeframes as stated by 6 NYCRR 202-1.
In the event a product is not handled by the facility within 180 days of the permit issuance, the facility shall apply for a stack test waiver for
product not handled.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 202 1 16

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

INTERMITTENT EMISSION TESTING

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

ethod 25A or Method 25B, Method 21, Method 

2

34

14

318

30 Desc

Desc

Desc

Work Practice

milligrams per liter

6-HOUR ROLLING AVERAGE

Once every five years

SEMI-ANNUALLY (CALENDAR)

Description
All facility processes where emission control equipment is utilized must be tested once every five (5) years from the date of last stack test.
An initial stack test must be completed within 180 days of issuance of the permit.  All equipment must be tested in accordance with stack test
protocols that must be submitted to the Department within timeframes as stated by 6 NYCRR 202-1.
In the event a product is not handled by the facility within 180 days of the permit issuance, the facility shall apply for a stack test waiver for
product not handled.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 202 1 16

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

INTERMITTENT EMISSION TESTING

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

ethod 25A or Method 25B, Method 21, Method 

2

34

14

318

30 Desc

Desc

Desc

Work Practice

milligrams per liter

6-HOUR ROLLING AVERAGE

Once every five years

SEMI-ANNUALLY (CALENDAR)

Description
All facility processes where emission control equipment is utilized must be tested once every five (5) years from the date of last stack test.
An initial stack test must be completed within 180 days of issuance of the permit.  All equipment must be tested in accordance with 40 CFR
60.503 and stack test protocols that must be submitted to the Department within timeframes as stated by 6 NYCRR 202-1.
In the event a product is not handled by the facility within 180 days of the permit issuance, the facility shall apply for a stack test waiver for
product not handled.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 202 1 16

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    0NY998-00-0 VOC

INTERMITTENT EMISSION TESTING

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

ethod 25A or Method 25B, Method 21, Method 

2

34

14

318

30 Desc

Desc

Desc

Work Practice

milligrams per liter

6-HOUR ROLLING AVERAGE

Once every five years

SEMI-ANNUALLY (CALENDAR)

Description
All facility processes where emission control equipment is utilized must be tested once every five (5) years from the date of last stack test.
An initial stack test must be completed within 180 days of issuance of the permit.  All equipment must be tested in accordance with stack test
protocols that must be submitted to the Department within timeframes as stated by 6 NYCRR 202-1.
In the event a product is not handled by the facility within 180 days of the permit issuance, the facility shall apply for a stack test waiver for
product not handled.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 2126

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    000071-43-2 BENZENE

RECORD KEEPING/MAINTENANCE PROCEDU

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

14

14

Desc

Desc

Desc

Work Practice

AS REQUIRED - SEE PERMIT MONITORING DESCRIPTION

SEMI-ANNUALLY (CALENDAR)

Description
The facility shall conduct only one (1) internal floating roof (IFR) tank in service refill, cleaning or vapor space purge event at any one time.

This limitation was incorporated into the dispersion modeling scenarios used to show that facility operations will meet the benzene off-site
short-term guideline concentration (SGC) and comply with the requirements of 6 NYCRR Part 212.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 2126

Description
The facility shall meet the benzene emission limits for tank landing refill listed in the approved "Maximum Short-term Benzene Emission
Rates for Tank Refills and Cleanings" document. The limits in this document represent the maximum emissions rates of benzene on a per
tank, per month basis that will meet the benzene short-term guideline concentration (SGC) at the facility fence line, as demonstrated through
dispersion modeling using the previous 5 years of meteorological data at the time of the modeling report dated January 2023.

The facility operator shall notify DEC at least 7 days prior to refilling any tank with gasoline or blendstock.

The facility shall estimate the benzene emission rate for this event using the equations of EPA AP-42 Chapter 7 and expected parameter
data specific to the day of the event, including actual benzene liquid concentration, ambient temperature, product temperature and refill
rates.  The calculations will be done in accordance with the Department approved protocol, "Refill After a Landing Calculation Protocol"
document.

If the expected emission rate exceeds the limits described in this condition, the facility shall notify DEC at least 7 days prior to the event. The
facility shall also evaluate additional alternatives and mitigation and identify maximum short-term concentrations at residential locations. On
a case-by-case basis, DEC may determine, in its sole discretion, that the in-service refill event may proceed based on the evaluation
provided pursuant to this condition.

The facility shall calculate a revised emission rate based on actual parameter data collected during the event. If the revised emission rate
exceeds the benzene emission rate limit, DEC shall be notified within 7 days after the event.

Records of all parameters and calculations used to determine expected and actual emission rates shall be maintained by the facility for a
minimum of 5 years. A report containing the actual emission rates and all supporting documentation for each event shall be submitted to
DEC each calendar year
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    000071-43-2 BENZENE

RECORD KEEPING/MAINTENANCE PROCEDU

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

14

15

Desc

Desc

Desc

Work Practice

AS REQUIRED - SEE PERMIT MONITORING DESCRIPTION

ANNUALLY (CALENDAR)
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 2126

Description
The facility shall meet the benzene emission limits for tank cleaning refills listed in the approved "Maximum Short-term Benzene Emission
Rates for Tank Refills and Cleanings" document. The limits in this document represent the maximum emissions rates of benzene on a per
tank, per month basis that will meet the benzene short-term guideline concentration (SGC) at the facility fence line, as demonstrated through
dispersion modeling using the previous 5 years of meteorological data at the time of the modeling report dated January 2023.

The facility operator shall notify DEC at least 7 days prior to refilling any tank with gasoline or blendstock.

The facility shall estimate the benzene emission rate for this event using the equations of EPA AP-42 Chapter 7 and expected parameter
data specific to the day of the event, including actual benzene liquid concentration, ambient temperature, product temperature and refill
rates.  Calculations will be completed in accordance with the Department approved protocol "Refill After Cleaning Calculation Protocol"
document.

If the expected emission rate exceeds the limits described in this condition, the facility shall notify DEC at least 7 days prior to the event. The
facility shall also evaluate additional alternatives and mitigation and identify maximum short-term concentrations at residential locations. On
a case-by-case basis, DEC may determine, in its sole discretion, that the in-service refill event may proceed based on the evaluation
provided pursuant to this condition.

The facility shall calculate a revised emission rate based on actual parameter data collected during the event. If the revised emission rate
exceeds the benzene emission rate limit, DEC shall be notified within 7 days after the event.

Records of all parameters and calculations used to determine expected and actual emission rates shall be maintained by the facility for a
minimum of 5 years. A report containing the actual emission rates and all supporting documentation for each event shall be submitted to
DEC each calendar year.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    000071-43-2 BENZENE

RECORD KEEPING/MAINTENANCE PROCEDU

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

14

15

Desc

Desc

Desc

Work Practice

AS REQUIRED - SEE PERMIT MONITORING DESCRIPTION

ANNUALLY (CALENDAR)
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 2126

Description
The facility shall meet the benzene emission limits for tank cleanings listed in the approved "Maximum Short-term Benzene Emission Rates
for Tank Refills and Cleanings" document. The limits in this document represent the maximum emissions rates of benzene on a per tank, per
month basis that will meet the benzene short-term guideline concentration (SGC) at the facility fence line, as demonstrated through
dispersion modeling using the previous 5 years of meteorological data at the time of the modeling report dated January 2023.

The facility operator shall notify DEC at least 30 days prior to degassing any tank previously containing gasoline or blendstock. If the tank
cleaning isn't planned (emergency maintenance) and the operator could not have known 30 days in advance, the operator shall notify DEC
at least 7 days prior to the event along with written documentation demonstrating why the event was unplanned.

The facility shall estimate the benzene emission rate for this event using the equations of EPA AP-42 Chapter 7 and expected parameter
data specific to the day of the event, including actual benzene liquid concentration, ambient temperature, product temperature, measured
LEL and/or ppm values. The calculations will be done in accordance with the Department approved protocol, "Vapor Space Purge
Calculation Protocol" document.

For a tank degassing event, the exhaust VOCs contained in the tank vapor space shall be routed to a vapor control system rated at a
minimum 98 percent destruction efficiency until the organic vapor concentration is at least 5,000 parts per million by volume (ppmv) or less
as methane, or is 10 percent or less of the lower explosive limit (LEL).

If the expected emission rate exceeds the limits described in this condition, the facility shall notify DEC at least 7 days prior to the event. The
facility shall also evaluate additional alternatives and mitigation and identify maximum short-term concentrations at residential locations. On
a case-by-case basis, DEC may determine, in its sole discretion, that the tank degassing event may proceed based on the evaluation
provided pursuant to this condition.

The facility shall calculate a revised emission rate based on actual parameter data collected during the event. If the revised emission rate
exceeds the benzene emission rate limit, DEC shall be notified within 7 days after the event.

Records of all parameters and calculations used to determine expected and actual emission rates shall be maintained by the facility for a
minimum of 5 years. A report containing the actual emission rates and all supporting documentation for each event shall be submitted to
DEC each calendar year.
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    000071-43-2 BENZENE

RECORD KEEPING/MAINTENANCE PROCEDU

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

14

15

Desc

Desc

Desc

Work Practice

AS REQUIRED - SEE PERMIT MONITORING DESCRIPTION

ANNUALLY (CALENDAR)
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 225 1 6 d6

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    
RECORD KEEPING/MAINTENANCE PROCEDU

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

14

10

Desc

Desc

Desc

Work Practice

AS REQUIRED - SEE PERMIT MONITORING DESCRIPTION

UPON REQUEST BY REGULATORY AGENCY

Description
Facility owners or fuel distributors required to maintain and retain records pursuant to this Subpart must make such records available for
inspection by the department.
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    Applicable Federal Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 225 1 6 e6

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    
RECORD KEEPING/MAINTENANCE PROCEDU

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

14

14

Desc

Desc

Desc

Work Practice

AS REQUIRED - SEE PERMIT MONITORING DESCRIPTION

SEMI-ANNUALLY (CALENDAR)

Description
Data collected pursuant to this Subpart must be tabulated and summarized in a form acceptable to the department, and must be retained for
at least five years. The owner of a title V facility must furnish to the department such records and summaries, on a semiannual calendar
basis, within 30 days after the end of the semiannual period. All other facility owners or distributors must submit these records and
summaries upon request of the department.
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    State Only Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 257 56

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    007783-06-4 HYDROGEN SULFIDE

RECORD KEEPING/MAINTENANCE PROCEDU

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

14

15

Desc

Desc

Desc

Work Practice

AS REQUIRED - SEE PERMIT MONITORING DESCRIPTION

ANNUALLY (CALENDAR)

Description
Records of monthly crude oil samples will be taken in accordance with a Department approved protocol for hydrogen sulfide for tanks storing
crude oil and will be kept for a period of five years.
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Compliance Certification
Rule Citation

    State Only Requirement

Title Type Part Sub Part Section Sub Division Parag Sub Parag Clause Sub Clause Item

X

NYCRR 257 56

    

        

Monitoring Information

Capping         CAS No. Cont Name

X

    007783-06-4 HYDROGEN SULFIDE

RECORD KEEPING/MAINTENANCE PROCEDU

Process Material

Parameter

Description

Limit Limit Units

Averaging Method Code

Monitoring Freq Code

Reporting Reqs Code

Type Code Description

Ref Test Method

Code

Manufacturer Name/Model No.

Upper Lower Code Description

14

15

Desc

Desc

Desc

Work Practice

AS REQUIRED - SEE PERMIT MONITORING DESCRIPTION

ANNUALLY (CALENDAR)

Description
The facility shall notify DEC at least 30 days prior to each tank landing refill or degassing in cases where the tank contains product with the
potential to result in an exceedance of the 1-hour short-term guideline concentration for hydrogen sulfide. If landing refill or degassing isn't
planned (emergency maintenance) and operator could not have known 30 days in advance, the operator shall notify DEC at least 7 days
prior to the event along with written documentation demonstrating why the event was unplanned. This notification must include dispersion
modeling results showing the maximum off-site hydrogen sulfide concentration predicted as a result of this event. This notification shall also
include a hydrogen sulfide emission rate calculation using equations from EPA AP-42 Chapter 7 using the expected parameter data specific
to the day of the event, including actual hydrogen sulfide liquid concentration, ambient temperature, product temperature and refill rates.

If the predicted off-site concentration exceeds the hydrogen sulfide SGC, the facility shall evaluate additional alternatives and mitigation and
identify maximum short-term concentrations at residential locations. On a case-by-case basis, DEC may determine, in its sole discretion, that
the event may proceed based on the evaluation provided pursuant to this condition.

The facility shall calculate a revised emission rate and maximum off-site concentration based on actual parameter data collected during the
event. If the off-site concentration exceeds the hydrogen sulfide SGC, DEC shall be notified within 7 days after the event.

Records of all parameters and calculations used to determine expected and actual emission rates shall be maintained by the facility for a
minimum of 5 years. A report containing the actual emission rates and all supporting documentation for each event shall be submitted to
DEC each calendar year.
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Facility Emissions Summary
 ActualContaminant Name PTE

(lbs/yr)

Cas No.

(tons/yr) (lbs/yr) (tons/yr)

40 CFR 60-63 -  TOTAL ORGANIC COMPOUNDS  (TOC) 2140400NY502-00-0

BENZENE 1080000071-43-2

BENZENE, (1-METHYLETHYL) 30000098-82-8

CARBON DIOXIDE EQUIVALENTS 902200000NY750-00-0

CARBON MONOXIDE 68780000630-08-0

ETHYL ALCOHOL (ETHANOL) 51522000064-17-5

ETHYLBENZENE 525000100-41-4

HEXANE 6020000110-54-3

HYDROGEN SULFIDE 20007783-06-4

NAPHTHALENE 60000091-20-3

OXIDES OF NITROGEN 850200NY210-00-0

PENTANE, 2,2,4-TRIMETHYL- 1225000540-84-1

PM-10 69800NY075-00-5

SULFUR DIOXIDE 26140007446-09-5

TOLUENE 3300000108-88-3

TOTAL HAP 290000NY100-00-0

VOC 2140400NY998-00-0

XYLENE, M, O & P MIXT. 6380001330-20-7
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Air Permit Application
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Emission Unit Description

Emission Unit 1FUGTV

This emission unit represents facility wide fugitive emissions from pumps, valves, flanges and miscellaneous appurtenances.  This emission
unit also represents butane unloading from cargo tankers to tanks.

Emission Source / Control

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

FUGTV

I FUGITIVE SOURCES

Design Capacity Units Code

Desc

Desc

Desc

Desc

Emission Unit

Date of
Construction

1FUGTV

Process Information
Process    FUG

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400151

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Facility wide fugitive emissions from pumps, valves, flanges & misc appurtances.  This process also represents the fugitive emissions from
butane unloading from trucks to tanks.

Emission Source / Control Identifier(s)

FUGTV

Description

Floor / Location

Emission Unit 1FUGTV
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Emission Unit Description

Emission Unit 1RACKT

This emission unit represents the truck rack loading operations.

Emission Point
   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

20 20 12

602.004 4720.684

18

Height
(ft)

Emission Unit

Inside Diameter
(in)

1RACKT 0TRK1

   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

20 0 12

602.004 4720.684

18

Height
(ft)

Emission Unit

Inside Diameter
(in)

1RACKT 0TRK2

Emission Source / Control

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

RACKT

I Truck Rack

Design Capacity Units Code

Desc

Desc

Desc

Desc

Emission Unit

Date of
Construction

1RACKT

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

VACTK

K 06/21/2011 Truck Rack Vacuum Assist Reduction System

gallons per yearDesign Capacity 888300000 Units Code

047

Desc

Desc

OR RECOVERY SYS(INCL. CONDENSERS,HOODING, OTHER ENCLOSUR

18

Desc

Desc

Emission Unit

Date of
Construction

1RACKT
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Emission Source / Control

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

VRUT2

K 08/01/1990 John Zink VRU Model AA-1281-11-7

Design Capacity Units Code

047

Desc

Desc

OR RECOVERY SYS(INCL. CONDENSERS,HOODING, OTHER ENCLOSURDesc

Desc

Emission Unit

Date of
Construction

1RACKT

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

VRUTK

K John Zink VRU Model RSSEAA-N3080-0810-1008-25

gallons per yearDesign Capacity 888300000 Units Code

047

Desc

Desc

OR RECOVERY SYS(INCL. CONDENSERS,HOODING, OTHER ENCLOSUR

18

Desc

Desc

Emission Unit

Date of
Construction

1RACKT

Process Information
Process    FGT

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400151

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the loading of gasoline, ethanol, gasoline/ethanol blends, distillate, and biodiesel with either Vapor Recovery
Unit (Emission Controls: VRUTK or VRUT2) without vacuum assist system operational. Operational Scenario 4

Emission Source / Control Identifier(s)

RACKT VRUTKVRUT2

Description

Floor / Location

Emission Unit 1RACKT
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Process Information
Process    RPT

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400153

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the loading of gasoline, ethanol, gasoline/ethanol blends, distillate, and biodiesel with either Vapor Recovery
Unit (Emission Controls: VRUTK or VRUT2) with additional vacuum assist system (Emission Control: VACTK) Operating Scenario 1.

Emission Source / Control Identifier(s)

RACKT VRUT2 VRUTKVACTK

Description

Floor / Location

Emission Unit 1RACKT
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Emission Unit Description

Emission Unit 1TANK1

This emission unit represents storage tanks to fill, store and distribute the differing permitted products at the facility.

Emission Point
   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

45 0 78

601.629 4720.699

19

Height
(ft)

Emission Unit

Inside Diameter
(in)

1TANK1 00T31

   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

45 0 78

601.558 4720.724

19

Height
(ft)

Emission Unit

Inside Diameter
(in)

1TANK1 00T32

   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

48 0 78

601.927 4720.598

17

Height
(ft)

Emission Unit

Inside Diameter
(in)

1TANK1 00T39

   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

48 0 1440

601.833 4720.724

15

Height
(ft)

Emission Unit

Inside Diameter
(in)

1TANK1 0T114

   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

48 0 1800

601.833 4720.724

15

Height
(ft)

Emission Unit

Inside Diameter
(in)

1TANK1 0T115
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Emission Point
   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

48 0 1320

602.004 4720.684

15

Height
(ft)

Emission Unit

Inside Diameter
(in)

1TANK1 0T117

   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

48 0 1200

601.694 4720.675

15

Height
(ft)

Emission Unit

Inside Diameter
(in)

1TANK1 0T118

   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

48 0 960

601.762 4720.654

15

Height
(ft)

Emission Unit

Inside Diameter
(in)

1TANK1 0T119

   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

48 0 960

601.924 4720.601

15

Height
(ft)

Emission Unit

Inside Diameter
(in)

1TANK1 0T120

   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

48 0 1800

601.833 4720.724

15

Height
(ft)

Emission Unit

Inside Diameter
(in)

1TANK1 0T121

   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

48 0 900

602.053 4720.551

14

Height
(ft)

Emission Unit

Inside Diameter
(in)

1TANK1 0T130
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Emission Source / Control

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

T114C

K Internal Floating Roof

Design Capacity Units Code

091

Desc

Desc

FLOATING ROOFDesc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

T115C

K Internal Floating Roof

Design Capacity Units Code

091

Desc

Desc

FLOATING ROOFDesc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

T117C

K Internal Floating Roof

Design Capacity Units Code

091

Desc

Desc

FLOATING ROOFDesc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

T118C

K Internal Floating Roof

Design Capacity Units Code

091

Desc

Desc

FLOATING ROOFDesc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

T119C

K Internal Floating Roof

Design Capacity Units Code

091

Desc

Desc

FLOATING ROOFDesc

Desc

Emission Unit

Date of
Construction

1TANK1
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Emission Source / Control

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

T120C

K Internal Floating Roof

Design Capacity Units Code

091

Desc

Desc

FLOATING ROOFDesc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

T121C

K Internal Floating Roof

Design Capacity Units Code

091

Desc

Desc

FLOATING ROOFDesc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

T130C

K Internal Floating Roof

Design Capacity Units Code

091

Desc

Desc

FLOATING ROOFDesc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

TK031

I TANK 31

gallonsDesign Capacity 4200000 Units Code

Desc

Desc

15

Desc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

TK032

I Tank 32

gallonsDesign Capacity 4200000 Units Code

Desc

Desc

15

Desc

Desc

Emission Unit

Date of
Construction

1TANK1
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Emission Source / Control

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

TK039

I Tank 39

gallonsDesign Capacity 4200000 Units Code

Desc

Desc

15

Desc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

TK114

I 12/01/1951 TANK 114

gallonsDesign Capacity 3887898 Units Code

Desc

Desc

15

Desc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

TK115

I 12/01/1951 TANK 115

gallonsDesign Capacity 5851902 Units Code

Desc

Desc

15

Desc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

TK117

I 12/01/1952 TANK 117

gallonsDesign Capacity 3028032 Units Code

Desc

Desc

15

Desc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

TK118

I 12/01/1952 TANK 118

gallonsDesign Capacity 2426550 Units Code

Desc

Desc

15

Desc

Desc

Emission Unit

Date of
Construction

1TANK1
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Emission Source / Control

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

TK119

I 12/01/1952 TANK 119

gallonsDesign Capacity 1640940 Units Code

Desc

Desc

15

Desc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

TK120

I 12/01/1952 TANK 120

gallonsDesign Capacity 1640940 Units Code

Desc

Desc

15

Desc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

TK121

I 12/01/1954 TANK 121

gallonsDesign Capacity 5370204 Units Code

Desc

Desc

15

Desc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

TK130

I 12/01/1959 TANK 130

gallonsDesign Capacity 1512714 Units Code

Desc

Desc

15

Desc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

TK31C

K Internal Floating Roof

Design Capacity Units Code

091

Desc

Desc

FLOATING ROOFDesc

Desc

Emission Unit

Date of
Construction

1TANK1
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Emission Source / Control

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

TK32C

K Internal Floating Roof

Design Capacity Units Code

091

Desc

Desc

FLOATING ROOFDesc

Desc

Emission Unit

Date of
Construction

1TANK1

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

TK39C

K Internal Floating Roof

Design Capacity Units Code

091

Desc

Desc

FLOATING ROOFDesc

Desc

Emission Unit

Date of
Construction

1TANK1

Process Information
Process    BS1

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40301099

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the storage of blendstock and components in fixed roof storage tanks equipped with internal floating roofs with
breathing and/or working losses from tanks.

Emission Source / Control Identifier(s)

T114C T117C T118C T121CT119C TK114 TK115 TK118TK117T115C

TK119 TK121

Description

Floor / Location

Emission Unit 1TANK1
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Process Information
Process    CR1

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40301099

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the storage of crude oil and breathing and/or working losses in regards to tanks at the terminal.

Emission Source / Control Identifier(s)

T114C T117C T118C T120CT119C T121C TK031 TK039TK032T115C

TK114 TK117 TK118 TK120TK119 TK121 TK31C TK39CTK32CTK115

Description

Floor / Location

Emission Unit 1TANK1

Process    PCW

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40301099

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the storage of mixed petroleum wastewater in a fixed roof tank.

Emission Source / Control Identifier(s)

T130C TK130

Description

Floor / Location

Emission Unit 1TANK1

Process    RP1

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40301099

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the storage of gasoline and ethanol in fixed roof tanks equipped with internal floating roof.  This process also
includes the emissions breathing and/or working losses from tanks.

Emission Source / Control Identifier(s)

T114C T117C T118C T120CT119C T121C TK031 TK114TK039T115C

TK115 TK118 TK119 TK121TK120 TK31C TK32C TK39CTK117

Description

Floor / Location

Emission Unit 1TANK1
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Emission Unit Description

Emission Unit 2RACKR

This emission unit represents railcar loading operations.

Emission Point
   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

22 0 96

602.004 4720.684

15

Height
(ft)

Emission Unit

Inside Diameter
(in)

2RACKR 0RRK1

Emission Source / Control

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

RACKR

I Rail Rack

Design Capacity Units Code

Desc

Desc

Desc

Desc

Emission Unit

Date of
Construction

2RACKR

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

VACRR

K Rail Vacuum Assist Vapor Reduction System

Design Capacity Units Code

532

Desc

Desc

R COMBUSTION SYSTEM (INCL VAPOR COLLECTION AND COMBUSTIONDesc

Desc

Emission Unit

Date of
Construction

2RACKR

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

VCURR

K 12/01/1993 04/01/1994 ZINK MODEL ZTOF/TC-2, 600-2

gallons per yearDesign Capacity 840000000 Units Code

532

Desc

Desc

R COMBUSTION SYSTEM (INCL VAPOR COLLECTION AND COMBUSTION

18

Desc

Desc

Emission Unit

Date of
Construction

2RACKR
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Process Information
Process    DRR

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400150

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the loading of distillate and bio-diesel at rail loading area.  Operational Scenario 1

Emission Source / Control Identifier(s)

RACKR

Description

Floor / Location

Emission Unit 2RACKR

Process    ERR

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400153

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the loading of denatured ethanol with the Vapor Combustion Unit (Emission Control: VCURR) and (Emission
Control: VACRR).  Operational Scenario 1

Emission Source / Control Identifier(s)

RACKR VCURRVACRR

Description

Floor / Location

Emission Unit 2RACKR

Process    FER

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400152

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the loading of denatured ethanol product with the Vapor Combustion Unit (Emission Control: VCURR) no
vacuum assist system.  Operational Scenario 5

Emission Source / Control Identifier(s)

RACKR VCURR

Description

Floor / Location

Emission Unit 2RACKR
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Process Information
Process    FGR

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400153

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the loading of gasoline and gasoline/ethanol blended product  with the Vapor Combustion Unit (Emission
Control: VCURR) and no Vacuum assist system.
Operational Scenario 5

Emission Source / Control Identifier(s)

RACKR VCURR

Description

Floor / Location

Emission Unit 2RACKR

Process    RPR

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400153

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the loading of gasoline and gasoline/ethanol blended product  with the Vapor Combustion Unit (Emission
Control: VCURR) and (Emission Control: VACRR) at rail loading area.  Operating Scenario 1.

Emission Source / Control Identifier(s)

RACKR VCURRVACRR

Description

Floor / Location

Emission Unit 2RACKR
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Emission Unit Description

Emission Unit 3RACKM

This emission unit represents marine dock loading operations.

Emission Point
   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

36 0 72

601.833 4720.724

2

Height
(ft)

Emission Unit

Inside Diameter
(in)

3RACKM 0MDR1

   

Cross SectionGround Elev
(ft)

Height Above
Structure (ft)

Exit Temp
(`F) Length (in) Width (in)

Exit Velocity
(FPS)

Exit Flow
(ACFM)

NYTM (E)
(KM)

NYTM (N)
(KM)

Building Distance to
Property Line (ft)

Date of
Removal

Emission Pt.

36 0 72

602.056 4720.645

2

Height
(ft)

Emission Unit

Inside Diameter
(in)

3RACKM 0MDR2

Emission Source / Control

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

RACKM

I Marine Dock

Design Capacity Units Code

Desc

Desc

Desc

Desc

Emission Unit

Date of
Construction

3RACKM

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

VACMD

K Marine Vacuum Assist Vapor Reduction System

Design Capacity Units Code

532

Desc

Desc

R COMBUSTION SYSTEM (INCL VAPOR COLLECTION AND COMBUSTIONDesc

Desc

Emission Unit

Date of
Construction

3RACKM
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Emission Source / Control

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

VCUM1

K John Zinc ????????

Design Capacity Units Code

532

Desc

Desc

R COMBUSTION SYSTEM (INCL VAPOR COLLECTION AND COMBUSTIONDesc

Desc

Emission Unit

Date of
Construction

3RACKM

     Emission Source

Source
Type

Date of
Operation

Date of
Removal

Manufacturer's Name/Model No.

Waste Type Code

Code

CodeWaste Feed

Control Type

VCUM2

K John Zink ZCM-2-6-35-X-2 / 8 FLANGE

Design Capacity Units Code

532

Desc

Desc

R COMBUSTION SYSTEM (INCL VAPOR COLLECTION AND COMBUSTIONDesc

Desc

Emission Unit

Date of
Construction

3RACKM

Process Information
Process    BM1

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400153

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with Vapor Combustion Unit (Emission Control: VCUM1) at marine dock while loading blendstock with vacuum assist
system (Emission Control: VACMD) Operational Scenario 3

Emission Source / Control Identifier(s)

RACKM VCUM1VACMD

Description

Floor / Location

Emission Unit 3RACKM
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Process Information
Process    BM2

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400153

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with Vapor Combustion Unit (Emission Control: VCUM2) at marine dock while loading blendstock with vacuum assist
system (Emission Control: VACMD). Operational Scenario 1

Emission Source / Control Identifier(s)

RACKM VCUM2VACMD

Description

Floor / Location

Emission Unit 3RACKM

Process    CM1

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400153

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the marine loading of crude oil with Vapor Combustion Unit (Emission Source: VCUM1) and vacuum assist
system (Emission Control: VACMD). Operational Scenario 3

Emission Source / Control Identifier(s)

RACKM VCUM1VACMD

Description

Floor / Location

Emission Unit 3RACKM

Process    CM2

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400153

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the marine loading of crude oil with Vapor Combustion Unit (Emission Source: VCUM2) and vacuum assist
system (Emission Control: VACMD). Operational Scenario 1

Emission Source / Control Identifier(s)

RACKM VCUM2VACMD

Description

Floor / Location

Emission Unit 3RACKM
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Process Information
Process    DM1

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400150

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the marine loading of distillates and biodiesel.  Operational Scenario 1

Emission Source / Control Identifier(s)

RACKM

Description

Floor / Location

Emission Unit 3RACKM

Process    EM1

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400153

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the loading of denatured ethanol with Vapor Combustion Unit (Emission Control: VCUM1) and Vacuum Assist
System (Emission Control: VACMD). Operational Scenario 3

Emission Source / Control Identifier(s)

RACKM VCUM1VACMD

Description

Floor / Location

Emission Unit 3RACKM

Process    EM2

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400152

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with loading denatured ethanol with Vapor Combustion Unit (Emission Control: VCUM2) and Vacuum Assist System
(Emission Control: VACMD) Operational Scenario 1

Emission Source / Control Identifier(s)

RACKM VCUM2VACMD

Description

Floor / Location

Emission Unit 3RACKM
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New York State Department of Environmental Conservation

Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Process Information
Process    FBM

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400152

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with loading of blendstock or blendstock components into inerted vessels with Vapor Combustion Unit (Emission
Control: VCUM2) at marine dock. Operational Scenario 2

Emission Source / Control Identifier(s)

RACKM VCUM2

Description

Floor / Location

Emission Unit 3RACKM

Process    FCM

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400152

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the loading of crude oil into inerted vessels with Vapor Combustion Unit (Emission Control: VCUM2). Operational
Scenario 2

Emission Source / Control Identifier(s)

RACKM VCUM2

Description

Floor / Location

Emission Unit 3RACKM

Process    FEM

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400152

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with the loading of denatured ethanol into inerted vessels with Vapor Combustion Unit (Emission Control: VCUM2).
Operational Scenario 2

Emission Source / Control Identifier(s)

RACKM VCUM2

Description

Floor / Location

Emission Unit 3RACKM
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Air Permit Application

Aug 03, 2023  8:36 am

DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Section IV - Emission Unit Information

Process Information
Process    FGM

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400153

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with loading gasoline or gasoline/ethanol blended into inerted vessels with Vapor Combustion Unit (Emission Control:
VCUM2) at marine dock. Operational Scenario 2

Emission Source / Control Identifier(s)

RACKM VCUM2

Description

Floor / Location

Emission Unit 3RACKM

Process    GM1

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400153

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with loading of gasoline and gasoline with ethanol with Vapor Combustion Unit (Emission Control: VCUM1) and
Vacuum Assist System (Emission Control: VACMD)  .  Operational Scenario 3

Emission Source / Control Identifier(s)

RACKM VCUM1VACMD

Description

Floor / Location

Emission Unit 3RACKM

Process    GM2

Thruput Quantity Units

  Operating Schedule

Source Classification
Code (SCC) Quantity / Hr Quantity / Yr Code Description

Hrs / Day Days / Yr

Building
40400152

Confidential
Operating At Maximum Capacity
Activity w/ Insignificant Emission

Total Thruput

Emissions associated with loading of gasoline and gasoline with ethanol blend with Vapor Combustion Unit (Emission Control: VCUM2)
with Vacuum Assist System operational (Emission Control: VACMD) Operational Scenario 1

Emission Source / Control Identifier(s)

RACKM VCUM2VACMD

Description

Floor / Location

Emission Unit 3RACKM
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Air Permit Application
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DEC ID:

Facility:

Application ID: Received Date:401010011200029 08/28/20154010100112

GLOBAL COMPANIES LLC - ALBANY TERMINAL

Document Description

Supporting Documentation
Received Date

Air Quality Model 12/15/2020

Calculations 12/15/2020

CLCPA analysis 12/15/2020

Drawings/Blueprints 12/15/2020

Facility Location Map 12/15/2020

List of Exempt Activities (form attached) 12/15/2020

Methods Used To Determine Compliance (form attached) 12/15/2020

MSDS Information Sheets 12/15/2020

P.E. Certification (form attached) 12/15/2020
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3/30/2015 Page 1 of 6

(4) Reserved.

(5) Gas turbines with a heat input at peak load less then 10 mmBtu/hour

(3)(ii)

Stationary or portable internal combustion engines that are liquid or gaseous fuel 
powered and located outside of the New York City metropolitan area or the Orange 
County towns of Blooming Grove, Chester, Highlands, Monroe, Tuxedo, Warwick, or 
Woodbury, and have a maximum mechanical power rating of less than 400 brake 
horsepower.

(3)(iii)
Stationary or portable internal combustion engines that are gasoline powered and 
have a maximum mechanical power rating of less than 50 brake horsepower.

(3)(i)

Stationary or portable internal combustion engines that are liquid or gaseous fuel 
powered and located within the New York City metropolitan area or the Orange 
County towns of Blooming Grove, Chester, Highlands, Monroe, Tuxedo, Warwick, or 
Woodbury, and have a maximum mechanical power rating of less than 200 brake 
horsepower.

Combustion

Rule 
Citation   

201-3.2(c)
Description

Number 
of 

Activities

Building 
Location

(1)

Stationary or portable combustion installations where the furnace has a maximum 
heat input capacity less than 10 mmBtu/hr burning fuels other than coal or wood; or 
a maximum heat input capacity of less than 1 mmBtu/hr burning coal or wood. This 
activity does not include combustion installations burning any material classified as 
solid waste, as defined in 6 NYCRR Part 360, or waste oil, as defined in 6 NYCRR 
Subpart 225-2.

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

List of Exempt Activities
Instructions

Applicants for Title V facility permits must provide a listing of each exempt activity, as described in 6 NYCRR Part 201-
3.2(c), that is currently operated at the facility. This form provides a means to fulfill this requirement.

In order to complete this form, enter the number and building location of each exempt activity. Building IDs used on this 
form should match those used in the Title V permit application. If a listed activity is not operated at the facility, leave the 
corresponding information blank.

(2)

Space heaters burning waste oil at automotive service facilities, as defined in 6 
NYCRR Subpart 225-2, generated on-site or at a facility under common control, alone 
or in conjunction with used oil generated by a do-it-yourself oil changer as defined in 
6 NYCRR Subpart 374-2.

4 0 1 0 1 0 0 1 1 2

11

2 existing 
furnaces, 
3 existing 
boilers,   
6 new 
boilers
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Commercial - Graphic Arts

(12)
Screen printing inks/coatings or adhesives which are applied by a hand-held 
squeegee. A hand-held squeegee is one that is not propelled though the use of 
mechanical conveyance and is not an integral part of the screen printing process.

(13)

Graphic arts processes at facilities located outside the New York City metropolitan 
area or the Orange County towns of Blooming Grove, Chester, Highlands, Monroe, 
Tuxedo, Warwick, or Woodbury whose facility-wide total emissions of volatile 
organic compounds from inks, coatings, adhesives, fountain solutions and cleaning 
solutions are less than three tons during any 12-month period.

Commercial - Food Service Industries

(10)
Flour silos at bakeries, provided all such silos are exhausted through an appropriate 
emission control device.

(11)
Emissions from flavorings added to a food product where such flavors are manually 
added to the product.

Agricultural

(8)

Feed and grain milling, cleaning, conveying, drying and storage operations including 
grain storage silos, where such silos exhaust to an appropriate emissions control 
device, excluding grain terminal elevators with permanent storage capacities over 2.5 
million U.S. bushels, and grain storage elevators with capacities above one million 
bushels.

(9)
Equipment used exclusively to slaughter animals, but not including other equipment 
at slaughterhouses, such as rendering cookers, boilers, heating plants, incinerators, 
and electrical power generating equipment.

(6)

Emergency power generating stationary internal combustion engines, as defined in 6 
NYCRR Part 200.1(cq), and engine test cells at engine manufacturing facilities that are 
utilized for research and development, reliability performance testing, or quality 
assurance performance testing. Stationary internal combustion engines used for peak 
shaving and/or demand response programs are not exempt.

Combustion Related

(7)
Non-contact water cooling towers and water treatment systems for process cooling 
water and other water containers designed to cool, store or otherwise handle water 
that has not been in direct contact with gaseous or liquid process streams.

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Rule 
Citation   

201-3.2(c)
Description

Number 
of 

Activities

Building 
Location

g

4 0 1 0 1 0 0 1 1 2

6 Existing
Generators
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(21)
Distillate fuel oil, residual fuel oil, and liquid asphalt storage tanks with storage 
capacities below 300,000 barrels.

3/30/2015 Page 3 of 6

Municipal/Public Health Related

(20)

Landfill gas ventilating systems at landfills with design capacities less than 2.5 million 
megagrams (3.3 million tons) and 2.5 million cubic meters (2.75 million cubic yards), 
where the systems are vented directly to the atmosphere, and the ventilating system 
has been required by, and is operating under, the conditions of a valid 6 NYCRR Part 
360 permit, or order on consent.

Storage Vessels

(18)
Abrasive cleaning operations which exhaust to an appropriate emission control 
device.

(19) Ultraviolet curing operations.

Commercial - Other

(16)
Gasoline dispensing sites registered with the department pursuant to 6 NYCRR Part 
612.

(17)

Surface coating and related activities at facilities which use less than 25 gallons per 
month of total coating materials, or with actual volatile organic compound emissions 
of 1,000 pounds or less from coating materials in any 12-month period. Coating 
materials include all paints and paint components, other materials mixed with paints 
prior to application, and cleaning solvents, combined. This exemption is subject to 
the following:

(i) The facility is located outside of the New York City metropolitan area or the
Orange County towns of Blooming Grove, Chester, Highlands, Monroe, Tuxedo,
Warwick, or Woodbury; and

(ii) All abrasive cleaning and surface coating operations are performed in an enclosed
building where such operations are exhausted into appropriate emission control
devices.

(14)
Graphic label and/or box labeling operations where the inks are applied by stamping 
or rolling.

(15)
Graphic arts processes which are specifically exempted from regulation under 6 
NYCRR Part 234, with respect to emissions of volatile organic compounds which are 
not given an A rating as described in 6 NYCRR Part 212.

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Rule 
Citation   

201-3.2(c)
Description

Number 
of 

Activities

Building 
Location

age 3 o 6

4 0 1 0 1 0 0 1 1 2

5 Tanks 28, 
29, 30, 33 
and 64
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Industrial

(28)

Processing equipment at existing sand and gravel and stone crushing plants which 
were installed or constructed before August 31, 1983, where water is used for 
operations such as wet conveying, separating, and washing. This exemption does not 
include processing equipment at existing sand and gravel and stone crushing plants 
where water is used for dust suppression.

(29)(i)
Sand and gravel processing or crushed stone processing lines at a non-metallic 
mineral processing facility that are a permanent or fixed installation with a maximum 
rated processing capacity of 25 tons of minerals per hour or less.

(26) Horizontal petroleum or volatile organic liquid storage tanks.

(27)
Storage silos storing solid materials, provided all such silos are exhausted through an 
appropriate emission control device. This exemption does not include raw material, 
clinker, or finished product storage silos at Portland cement plants.

(24)

External floating roof tanks which are used for the storage of a petroleum or volatile 
organic liquid with a true vapor pressure less than 4.0 psi (27.6 kPa), are of welded 
construction and are equipped with one of the following:

(i) a metallic-type shoe seal;

(ii) a liquid-mounted foam seal;

(iii) a liquid-mounted liquid-filled type seal; or

(iv) equivalent control equipment or device.

(25)
Storage tanks, including petroleum liquid storage tanks as defined in 6 NYCRR Part 
229, with capacities less than 10,000 gallons, except those subject to 6 NYCRR Part 
229 or Part 233.

Building 
Location

(22)
Pressurized fixed roof tanks which are capable of maintaining a working pressure at 
all times to prevent emissions of volatile organic compounds to the outdoor 
atmosphere.

(23)
External floating roof tanks which are of welded construction and are equipped with 
a metallic-type shoe primary seal and a secondary seal from the top of the shoe seal 
to the tank wall.

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Rule 
Citation   

201-3.2(c)
Description

Number 
of 

Activities

g

4 0 1 0 1 0 0 1 1 2

14 Additive Tks
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39(ii)
Cold cleaning degreasers that use a solvent with a VOC content or five percent or less 
by weight, unless subject to the requirements of 40 CFR 63 Subpart T.

3/30/2015 Page 5 of 6

(38)
Cement storage operations not located at Portland cement plants where materials 
are transported by screw or bucket conveyors.

(39)(i)
Cold cleaning degreasers with an open surface area of 11 square feet or less and an 
internal volume of 93 gallons or less or, having an organic solvent loss of 3 gallons 
per day or less.

(36)
Presses used exclusively for molding or extruding plastics except where halogenated 
carbon compounds or hydrocarbon solvents are used as foaming agents.

(37)
Concrete batch plants where the cement weigh hopper and all bulk storage silos are 

exhausted through fabric filters, and the batch drop point is controlled by a shroud or 
other emission control device.

(34) Powder coating operations.

(35)
All tumblers used for the cleaning and/or deburring of metal products without 
abrasive blasting.

(32) Pharmaceutical tablet branding operations.

(33)
Thermal packaging operations, including, but not limited to, therimage labeling, 
blister packing, shrink wrapping, shrink banding, and carton gluing.

(30) Reserved.

(31)
Surface coating operations which are specifically exempted from regulation under 6 
NYCRR Part 228, with respect to emissions of volatile organic compounds which are 
not given an A rating pursuant to 6 NYCRR Part 212.

(29)(ii)
Sand and gravel processing or crushed stone processing lines at a non-metallic 
mineral processing facility that are a portable emission source with a maximum rated 
processing capacity of 150 tons of minerals per hour or less.

(29)(iii)
Sand and gravel processing or crushed stone processing lines at a non-metallic 
mineral processing facility that are used exclusively to screen minerals at a facility 
where no crushing or grinding takes place.

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Rule 
Citation   

201-3.2(c)
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of 
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4 0 1 0 1 0 0 1 1 2
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(48) Manure spreading, handling and storage at farms and agricultural facilities.

3/30/2015 Page 6 of 6

(46) Hydrogen fuel cells.

(47)
Dry cleaning equipment that uses only water-based cleaning processes or those using 
liquid carbon dioxide.

(44)
Research and development activities, including both stand-alone and activities within 
a major facility, until such time as the administrator completes a rule making to 
determine how the permitting program should be structured for these activities.

(45) The application of odor counteractants and/or neutralizers.

(42)
Exhaust systems for paint mixing, transfer, filling or sampling and/or paint storage 
rooms or cabinets, provided the paints stored within these locations are stored in 
closed containers when not in use.

(43)
Exhaust systems for solvent transfer, filling or sampling, and/or solvent storage 
rooms provided the solvent stored within these locations are stored in containers 
when not in use.

Miscellaneous

(40)
Ventilating and exhaust systems for laboratory operations. Laboratory operations do 
not include processes having a primary purpose to produce commercial quantities of 
materials.

(41)
Exhaust or ventilating systems for the melting of gold, silver, platinum and other 
precious metals.

Building 
Location

(39)(iii)
Conveyorized degreasers with an air/vapor interface smaller than 22 square feet (2 
square meters), unless subject to the requirements of 40 CFR 63 Subpart T.

(39)(iv)
Open-top vapor degreasers with an open-top area smaller than 11 square feet (1 
square meter), unless subject to the requirements of 40 CFR 63 Subpart T.

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Rule 
Citation   

201-3.2(c)
Description

Number 
of 

Activities

4 0 1 0 1 0 0 1 1 2

1 Testing Lab
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New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Methods Used to Determine Compliance
Emission Unit 

ID
Compliance 

Date

Version 1  / /201

Applicable 
Requirement

Method Used to Determine Compliance

4 0 1 0 1 0 0 1 1 2

FACILITY 6 NYCRR
200.6

No emissions contravened any applicable ambient air
quality standard

In compliance 
as of March 

2020

FACILITY 6 NYCRR
200.7

VCU Inspections, preventative maintenance records

FACILITY 6 NYCRR
201-1.7

Wastes generated from air cleaning devices are managed
in accordance with NYSDEC rules regarding hazardous
and non hazardous wastes

FACILITY 6 NYCRR
201-1.8

Wastes generated from air cleaning devices were managed
in accordance with NYSDEC rules regarding hazardous
and non hazardous wastes

FACILITY 6 NYCRR
201-3.2 (a)

Exempt and Trivial Source Inventory

FACILITY 6 NYCRR
201-3.3 (a)

Exempt and Trivial Source Inventory

FACILITY 6 NYCRR
Subpart 201-6

Review definitions

FACILITY 6 NYCRR
Subpart 201-6

Review permit emission unit definitions

FACILITY 6 NYCRR
Subpart 201-6

Review definitions

FACILITY 6 NYCRR
201-6.5 (a) (4)

Requested information was provided in a reasonable
timeframe

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

Sheet _1 of _11    
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DEC ID

Methods Used to Determine Compliance
Emission Unit 

ID
Compliance 

Date

Version 1  / /201

Applicable 
Requirement

Method Used to Determine Compliance

4 0 1 0 1 0 0 1 1 2

FACILITY
6 NYCRR

201-6.5 (a) (7)
Accounting System

FACILITY 6 NYCRR
201-6.5 (a) (8)

Global will allow access to the Department or authorized
representative

FACILITY 6 NYCRR
201-6.5 (c)

Any deviations are reported in semiannual reports.

FACILITY 6 NYCRR
201-6.5 (c) (2)

Specific records kept include VCU Inspection Records / Annual
and Semi Annual Reports/throughput records, Certificates of
Analyses, Annual Emissions Statements, Bills of Lading

FACILITY 6 NYCRR
201-6.5 (c) (3)

(ii)

Semiannual Monitoring and Deviation Reports

FACILITY 6 NYCRR
201-6.5 (d) (5)

Schedule of Compliance progress reports are submitted as
required

FACILITY 6 NYCRR
201-6.5 (e)

Annual Compliance Report and Certification

FACILITY 6 NYCRR
201-6.5 (f) (6)

Off permit notifications are submitted as required

FACILITY 6 NYCRR
Subpart 201-7

Emissions Statement and 12 month rolling throughput
spreadsheet

3-RACKM,
RPM, CRD,

BSM, VCUM1

6 NYCRR
Subpart 201-7

VCU Performance Test Report

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

Sheet _2 of _11    
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DEC ID

Methods Used to Determine Compliance
Emission Unit 

ID
Compliance 

Date

Version 1  / /201

Applicable 
Requirement

Method Used to Determine Compliance

4 0 1 0 1 0 0 1 1 2

1-RACKT,
RPT,

VRUTK

6 NYCRR
Subpart 201-7

VRU Inspections, CEMS Data preventative maintenance 
records

2-RACKR,
RPR,

VCURR

6 NYCRR
Subpart 201-7

VCU Inspections, preventative maintenance records,
Performance Test Reports

1-TANK1,
CR1

6 NYCRR
Subpart 201-7

Terminal Records / Product Information

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

2-RACKR,
RPR

6 NYCRR
Subpart 201-7

Throughput records maintained at terminal In compliance 
as of March 

2020

3-RACKM,
RPM, CRD,

BSM, VCUM2

6 NYCRR
Subpart 201-7

VCU Performance Test Report In compliance 
as of March 

2020

1-RACKT,
RPT, VRUTK

6 NYCRR
Subpart 201-7

VRU Performance Test Report In compliance 
as of March 

2020

2-RACKR,
RPR, VCURR

6 NYCRR
Subpart 201-7

VCU Performance Test Report In compliance 
as of March 

2020

3-RACKM,
CDM

6 NYCRR
Subpart 201-7

Throughput records maintained at terminal

3-RACKM,
BSM

6 NYCRR
Subpart 201-7

Throughput records maintained at terminal

6 NYCRR
Subpart 201-7

Throughput records maintained at terminal

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

1-RACKT,
2-RACKR,
3-RACKM

Sheet _3 of _11    
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DEC ID

Methods Used to Determine Compliance
Emission Unit 

ID
Compliance 

Date

Version 1  / /201

Applicable 
Requirement

Method Used to Determine Compliance

4 0 1 0 1 0 0 1 1 2

FACILITY 6 NYCRR
202-1.2

Notification of Performance Test are submitted as 
necessary

FACILITY 6 NYCRR
202-1.3 (a)

Performance Test Reports are submitted within 60 days of 
a test

FACILITY 6 NYCRR
202-2.1

Annual Emission Statement

FACILITY 6 NYCRR
202-2.5

Emissions Statement and supporting documents are
available for >5 years.

FACILITY 6 NYCRR
211.1

General ambient air quality monitoring procedures

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

3-RACKM,
RPM

6 NYCRR
Subpart 201-7

Throughput records maintained at terminal

2020

In compliance 
as of March 

2020

1-RACKT,
RPT

6 NYCRR
Subpart 201-7

Throughput records maintained at terminal In compliance 
as of March 

2020

FACILITY 6 NYCRR
212.10 (c) (4) (i)

Performance Test 

FACILITY 6 NYCRR
215.2

No open burning occurred at the Facility

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

3-RACKM,
RPM, VCUM1

6 NYCRR
212.4 (a)

Performance Test Report

Sheet _4 of _11    
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DEC ID

Methods Used to Determine Compliance
Emission Unit 

ID
Compliance 

Date

Version 1  / /201

Applicable 
Requirement

Method Used to Determine Compliance

4 0 1 0 1 0 0 1 1 2

FACILITY 6 NYCRR
225-1.2 (a) (2)

Certificates of Analysis / Product information (Maintained at
Terminal)

FACILITY 6 NYCRR
225-1.6 (b)

Certificates of Analysis

FACILITY 6 NYCRR
225-1.6 (d)

Samples are taken according to ASTM or other 
applicable standards

FACILITY 6 NYCRR
225-3.3 (a)

Certificates of Analysis

FACILITY 6 NYCRR
229.1 (d) (2)

(i)

Terminal Records, IFR Inspections, API 
Inspection Reports.

FACILITY 6 NYCRR
229.1 (d) (2)

(iv)

VRU and VCU Performance Test Reports on File at the
terminal

FACILITY
6 NYCRR
229.1 (d) (2)

(v)

Terminal Records, IFR Inspections, API 
Inspection Reports.

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 

as of March 
2020

In compliance 
as of March 

2020

229.3 (a)

1-RACKT,
RPT,

2-RACKR,
RPR

6 NYCRR
229.3 (d)

VRU and VCU Performance Test Reports on File at the
terminal

1-TANK1 6 NYCRR
229.3 (e) (1)

Terminal Records, IFR Inspections, API 
Inspection Reports.

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

FACILITY 6 NYCRR Terminal Records,  IFR Inspections, API 
Inspection Reports.

Sheet _5 of _11    
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DEC ID

Methods Used to Determine Compliance
Emission Unit 

ID
Compliance 

Date

Version 1  / /201

Applicable 
Requirement

Method Used to Determine Compliance

4 0 1 0 1 0 0 1 1 2

3-RACKM, FGM,
RACKM, CDM

VCUM2,
VCUM1

6 NYCRR
231-11.2 (c)

NSR Summary Report

3-RACKM, FGM,
RPM, CDM, 1-
TANK1, CR1,

TK031, TK114,
TK115, TK032

6 NYCRR
231-11.2 (c)

NSR Summary Report

FACILITY 40 CFR 60.4 NSPS Notification Letters

FACILITY 40 CFR 60.7
(a)

NSPS Notifications

FACILITY 40 CFR 60.7
(b)

NSPS Notifications

1-RACKT, 1- TANK1, 
RP1, BS1, CR1, 
TK115, TK032, 

TK039,TK031, TK114

40 CFR 60.7
(c)

Excess emissions reports are submitted when required

FACILITY 40 CFR 60.7
(d)

Excess emissions reports are submitted when required

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

FACILITY 40 CFR 60.7
(e)

Excess emission reports are submitted when required

FACILITY 40 CFR 60.7
(f)

Applicable Records are maintained at the terminal

FACILITY 40 CFR 60.7
(g)

Administrator is copied on all applicable notices

In compliance 
as of March 

2020

In compliance 

as of March 
2020

In compliance 

as of March 
2020
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DEC ID

Methods Used to Determine Compliance
Emission Unit 

ID
Compliance 

Date

Version 1  / /201

Applicable 
Requirement

Method Used to Determine Compliance

4 0 1 0 1 0 0 1 1 2

FACILITY 40 CFR 60.8
(a)

Performance Test Report; NSPS Notifications

FACILITY 40 CFR 60.8
(b)

Performance Test Protocols

FACILITY 40 CFR 60.8
(c)

Performance Test Protocols submitted and reviewed by
administrator

FACILITY 40 CFR 60.8
(d)

Performance Test Protocols

FACILITY 40 CFR 60.8
(e)

Terminal Operating Procedures

FACILITY 40 CFR 60.8
(f)

Test Protocols submitted and reviewed by administrator

FACILITY 40 CFR 60.9 Global complies with public notice requirements 
as directed by the Administrator.

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

FACILITY 40 CFR 60.11 Opacity Observations

FACILITY 40 CFR 60.11
(d)

Terminal operating procedures

FACILITY 40 CFR 60.12 Operation of the terminal is reviewed by the Terminal
Manager and Operations Manager.

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020
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DEC ID

Methods Used to Determine Compliance
Emission Unit 

ID
Compliance 

Date

Version 1  / /201

Applicable 
Requirement

Method Used to Determine Compliance

4 0 1 0 1 0 0 1 1 2

FACILITY 40 CFR 60.13 Compliance reporting is completed semi-annually.

FACILITY 40 CFR 60.14 Compliance is reported semi-annually.

FACILITY 40 CFR 60.15 Reconstruction notices submitted when required

1-TANK1,
RP1, TK114, 

TK115, TK039

40 CFR
60.113b (a)

Internal Floating Roof inspections,API Inspection 
Reports

1-TANK1, RP1,
TK031, TK114,
TK115, TK032,

TK039

40 CFR
60.115b (a)

Internal Floating Roof inspection records. Notifications are 
submitted as required.

40 CFR
60.116b

Terminal Records / Product Information

1-RACKT 40 CFR
60.502 (b)

VRU and VCU Performance Test Reports on File at the
terminal

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

1-TANK1, RP1,
TK031, TK114,
TK115, TK032,

TK039

1-RACKT 40 CFR
60.502 (e)

The Terminal Automation System ensures that trucks
loading at the facility have valid certificates

FACILITY 40 CFR
60.502 (f)

Tank Truck Certification Program

FACILITY 40 CFR
60.502 (g)

The Terminal Automation System prevents loading without
being properly connected

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020
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DEC ID

Methods Used to Determine Compliance
Emission Unit 

ID
Compliance 

Date

Version 1  / /201

Applicable 
Requirement

Method Used to Determine Compliance

4 0 1 0 1 0 0 1 1 2

1-RACK1 40 CFR
60.502 (i)

PM Records

FACILITY 40 CFR 
63.11081 (a)

Terminal Records

FACILITY 40 CFR
63.11083 (b)

Notice of Compliance Status

1-TANK1,
RP1

40 CFR
63.11087

IFR inspection reports, API inspection reports.

1-RACKT,
RPT, 2-

RACKR, R2R

40 CFR
63.11088

VRU and VCU Performance Test reports on file at the
terminal

1-RACKT, FGT,
2- RACKR,

FGR ,1-FUGTV

40 CFR
63.11089

Monthly Inspection Forms; List of equipment in gasoline
service

1-RACKT,
RPT,

2-RACKR,
RPR

40 CFR
63.11092 (a)

Test Protocol submitted to Administrator

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

FACILITY
40 CFR

63.11092 (a)
(2)

Notice of Compliance Status

FACILITY
40 CFR

63.11092 (a)
(3)

Notice of Compliance Status

1-RACKT,
RPT,

2-RACKR,
RPR

40 CFR
63.11092 (b)
(1) (i) ('B') ('1')

Continuous Emissions Monitoring Data

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020
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DEC ID

Methods Used to Determine Compliance
Emission Unit 

ID
Compliance 

Date

Version 1  / /201

Applicable 
Requirement

Method Used to Determine Compliance

4 0 1 0 1 0 0 1 1 2

40 CFR
63.11092 (b)
(1) (i) ('B') ('2'

A CEMS is installed. Alternative monitoring forms when 
CEMS is down.

2-RACKR,
RPR,

VCURR

40 CFR
63.11092 (b)

(1) (iii)

Preventative Maintenance, VCU Inspection and Monitoring 
Plan, Daily Inspection Forms.

1-RACKT,
FGT

40 CFR
63.11094 (b)

Terminal Automation system and backup files

1-RACK1,
FGT

40 CFR
63.11094 (c)

Terminal Automation system and backup files

1-RACKT,
FGT, 2-

RACKR, FGR, 
1-FUGTV

40 CFR
63.11094 (d)

List of Equipment in Gasoline Service, Monthly inspection
forms

40 CFR
63.11094 (e)

Monthly Inspection Forms

1-RACKT, RPT,
VRUTK, 2-

RACKR, RPR, 
VCURR

40 CFR
63.11094 (f)

VCU Record-keeping and VRU CEMS Monitoring Data

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

1-RACKT,
RPT,

2-RACKR,
RPR

1-RACKT,
FGT, 2-

RACKR, FGR, 
1-FUGTV

1-RACKT, FGT,
RPT 2- RACKR,
FGR, RPR, 1-
TANK1, RP1

40 CFR
63.11095 (a)

Subpart BBBBBB Monitoring report

1-RACKT, FGT,
RPT, 2-RACKR,

FGR, RPR

40 CFR
63.11095 (b)

If necessary, excess emissions reports are submitted with
the Subpart BBBBBB semiannual monitoring reports

FACILITY 40 CFR
63.11098

Review table

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

Sheet _10 of _11    
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New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Methods Used to Determine Compliance
Emission Unit 

ID
Compliance 

Date

Version 1  / /201

Applicable 
Requirement

Method Used to Determine Compliance

4 0 1 0 1 0 0 1 1 2

2-RACKR,
RPR,

VCURR

40 CFR Part
64

PM Records

1-RACKT,
RPT,
VRUTK

40 CFR Part
64

PM Records

1-RACKT,
RPT,

VRUTK

40 CFR Part
64

VRU Automation System and CEMS Unit

3-RACKM,
CDM,

VCUM2,
VCUM1

40 CFR Part
64

Marine VCU Prestartup Checklist

40 CFR Part
64

VCU PM records

Sheet _11 of _11    

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

1-RACKT,
FGT, 2-

RACKR, FGR, 
1-FUGTV

FACILITY 40 CFR Part
68

Fuels are exempt from program and no other chemicals are
utilized which exceed threshold

FACILITY 40 CFR Part
82, Subpart F

Only Certified Contractors are used to work on refrigerant
systems

FACILITY ECL 19-0301 Review list of contaminants

FACILITY ECL 19-0301
(3) (b)

Terminal Records / Product Information

FACILITY 6 NYCRR
201-1.4

Facility has not requested an affirmative defense during the
permit period.

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020

In compliance 
as of March 

2020
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Emission Unit Matrix 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Emission Unit Matrix

Emission Unit ID Emission Unit Description Process ID Process Description SCC Code Source ID Source Description Control ID Control Description Emission Point ID
TK031 4,200,000 gallon tank TK31C Internal Floating Roof 00T31
TK032 4,200,000 gallon tank TK32C Internal Floating Roof 00T32
TK039 4,200,000 gallon tank TK39C Internal Floating Roof 00T39
TK114 3,887,898 gallon tank T114C Internal Floating Roof 0T114
TK115 5,851,902 gallon tank T115C Internal Floating Roof 0T115
TK117 3,028,032 gallon tank T117C Internal Floating Roof 0T117
TK118 2,426,550 gallon tank T118C Internal Floating Roof 0T118
TK119 1,619,268 gallon tank T119C Internal Floating Roof 0T119
TK120 1,640,940 gallon tank T120C Internal Floating Roof 0T120
TK121 5,370,204 gallon tank T121C Internal Floating Roof 0T121
TK114 3,887,898 gallon tank T114C Internal Floating Roof 0T114
TK115 5,851,902 gallon tank T115C Internal Floating Roof 0T115
TK117 3,028,032 gallon tank T117C Internal Floating Roof 0T117
TK118 2,426,550 gallon tank T118C Internal Floating Roof 0T118
TK119 1,619,268 gallon tank T119C Internal Floating Roof 0T119
TK121 5,370,204 gallon tank T121C Internal Floating Roof 0T121
TK031 4,200,000 gallon tank TK31C Internal Floating Roof 00T31
TK032 4,200,000 gallon tank TK32C Internal Floating Roof 00T32
TK039 4,200,000 gallon tank T039C Internal Floating Roof 00T39
TK114 3,887,898 gallon tank T114C Internal Floating Roof 0T114
TK115 5,851,902 gallon tank T115C Internal Floating Roof 0T115
TK117 3,028,032 gallon tank T117C Internal Floating Roof 0T117
TK118 2,426,550 gallon tank T118C Internal Floating Roof 0T118
TK119 1,619,268 gallon tank T119C Internal Floating Roof 0T119
TK120 1,640,940 gallon tank T120C Internal Floating Roof 0T120
TK121 5,370,204 gallon tank T121C Internal Floating Roof 0T121

VRUTK Vapor Recovery Unit 0TRK1
VRUT2 Vapor Recovery Unit 2 0TRK2
VACTK Vac Assist Vapor Reduction System
VRUTK Vapor Recovery Unit 0TRK1

VRUT2 Vapor Recovery Unit 0TRK2
VCURR Vapor Combustion Unit 0RRK1
VACRR Vac Assist Vapor Reduction System 0RRK2

VCURR Vapor Combustion Unit 0RRK1

VCURR Vapor Combustion Unit 0RRK1
VACRR Vac Assist Vapor Reduction System 0RRK2
VCURR Vapor Combustion Unit 0RRK1

VCUM1 Marine Vapor Combustion Unit 1 0MDR1
VACMD Vac Assist Vapor Reduction System

VCUM2 Marine Vapor Combustion Unit 2 0MDR2
VACMD Vac Assist Vapor Reduction System

VCUM2 Marine Vapor Combustor Unit 2 0MDR2

VCUM1 Marine Vapor Combustion Unit 1 0MDR1
VACMD Vac Assist Vapor Reduction System

VCUM2 Vapor Combustion Unit 2 for RP3/BS3/CD3 0MDR2
VACMD Vac Assist Vapor Reduction System

VCUM2 Marine Vapor Combustor Unit 2 0MDR2

VCUM1 Marine Vapor Combustion Unit 1 0MDR1
VACMD Vac Assist Vapor Reduction System

VCUM2 Marine Vapor Combustion Unit 2 0MDR2
VACMD Vac Assist Vapor Reduction System

VCUM2 Marine Vapor Combustor Unit 2 0MDR2

VCUM1 Vapor Combustion Unit 1 for RP3/BS3/CD3 0MDR1
VACMD Vac Assist Vapor Reduction System

VCUM2 Vapor Combustion Unit 2 for RP3/BS3/CD3 0MDR2
VACMD Vac Assist Vapor Reduction System

VCUM2 Marine Vapor Combustor Unit 2 0MDR2

N/A

RACKT

Emissions associated with the storage of gasoline and ethanol in fixed roof tanks equipped with internal floating roof. 40400199

T130C

RPT 40400153 RACKT Truck Rack Loading

TK130 1,512,714 gal wastewater tankEmissions associated with the storage of mixed petroleum wastewater in a fixed roof tank.

1TANK1

This emission unit represents storage 
tanks to fill, store and distribute the 
differing permitted products at the 

facility.

PCW

3RACKM This emission unit represents marine 
dock loading operations.

RP1

FGT

1RACKT This emission unit represents the truck 
rack loading operations.

2RACKR

Truck Rack Loading

CR1

NOT NEEDED

Emissions associated with the storage of crude oil in a fixed roof tanks equipped with internal floating roofs. 40400199

0T130Internal Floating Roof

Emissions associated with the loading of gasoline, ethanol, gasoline/ethanol blends, distillate, and biodiesel with either Vapor Recovery Unit 
(Emission Controls: VRUTK or VRUT2) with additional vaccum assist system (Emission Control: VACTK) Operating Scenario 1.

Emissions associated with the loading of gasoline, ethanol, gasoline/ethanol blends, distillate, and biodiesel with either Vapor Recovery Unit 
(Emission Controls: VRUTK or VRUT2) without vacuum assist system operational. Operational Scenario 4

40400152
40400153

RACKR Rail Car Loading

FGR Emissions associated with the loading of gasoline and gasoline/ethanol blended product  with the Vapor Combustion Unit (Emission Control: 
VCURR) and no Vacuum assist system. Operational Scenario 5

40400152
40400153

RACKR
This emission unit represents railcar 

loading operations.

Rail Car Loading

Emissions associated with the loading of denatured ethanol with the Vapor Combustion Unit (Emission Control: VCURR) and (Emission Control: 
VACRR).  Operational Scenario 1
Emissions associated with the loading of denatured ethanol product with the Vapor Combustion Unit (Emission Control: VCURR) no vaccuum assist 
system.  Operational Scenario 5

40400153

40400152
40400153

DRR

RPR Emissions associated with the loading of gasoline and gasoline/ethanol blended product  with the Vapor Combustion Unit (Emission Control: 
VCURR) and (Emission Control: VACRR) at rail loading area.  Operational Scenario 1

40400153

1FUGTV This emission unit represents the 
facility wide fugitive emissions

FUG

GM1

GM2

BM1

BM2

N/A

CM1

CM2

FCM

FER

ERR

Emissions associated with the laoding of distillate and biodeisel at rail loading area.  Operational Scenario 1

Emissions associated with the marine loading of crude oil with Vapor Combustion Unit (Emission Source: VCUM2) and vacuum assist system 
(Emission Control: VACMD). Operational Scenario 1

Emissions associated with the loading of crude oil into inerted vessels with Vapor Combustion Unit (Emission Control: VCUM2). Operational 
Scenario 2

Facility wide fugitive emissions from pumps, valves, flanges & misc appurtances.  This also includes the fugitve emissions from butane unloading 
from trucks to tanks.

40400151 FUGTV Fugitive sources

Rail Car Loading

Emissions associated with loading of gasoline and gasoline with ethanol with Vapor Combustion Unit (Emission Control: VCUM1) and Vacuum 
Assist System (Emission Control: VACMD)  .  Operational Scenario 3

Emissions associated with loading of gasoline and gasoline with ethanol blend with Vapor Combustion Unit (Emission Control: VCUM2) with 
Vacuum Assist System operational (Emission Control: VACMD) Operational Scenario 1

Emissions associated with Vapor Combustion Unit (Emission Control: VCUM1) at marine dock while loading blendstock with vacuum assist system 
(Emission Control: VACMD) Operational Scenario 3

Emissions associated with Vapor Combustion Unit (Emission Control: VCUM2) at marine dock while loading blendstock with vacuum assist system 
(Emission Control: VACMD). Operational Scenario 1

Emissions associated with the marine loading of crude oil with Vapor Combustion Unit (Emission Source: VCUM1) and vacuum assist system 
(Emission Control: VACMD). Operational Scenario 3

40400152
40400153

40400153 RACKM

RACKM

RACKM

40400152

40400152
40400153

40400153

40400152
40400153

Marine Dock Loading

RACKM

RACKM

RACKM

RACKM

Marine Dock Loading

Marine Dock Loading

Marine Dock Loading

Marine Dock Loading

EM1 Emissions associated with the loading of denatured ethanol with Vapor Combustion Unit (Emission Control: VCUM1) and Vacuum Assist System 
(Emission Control: VACMD). Operational Scenario 3 40400153 RACKM

EM2 Emissions associated with loading denatured ethanol with Vapor Combustion Unit (Emission Control: VCUM2) and Vacuum Assist System 
(Emission Control: VACMD) Operational Scenario 1

40400152
40400153

RACKM

FEM Emissions associated with the loading of denatured ethanol into inerted vessels with Vapor Combustion Unit (Emission Control: VCUM2). 
Operational Scenario 1 40400152 RACKM Marine Dock Loading

DM1 Marine Dock Loading

Marine Dock Loading

Emissions associated with the marine loading of distillates and biodiesel.  Operational Scenario 1 40400150 RACKM

FBM Emissions associated with loading of blendstock or blendstock components onto inerted vessels with Vapor Combustion Unit (Emission Control: 
VCUM2) at marine dock. Operational Scenario 2 40400152

Emissions associated with loading gasoline or gasoline/ethanol blended onto inerted vessels with Vapor Combustion Unit (Emission Control: 
VCUM2) at marine dock. Operational Scenario 2 40400152 RACKM

40400153

40400150

Rail Car Loading

Rail Car Loading

RACKR

RACKR

RACKR

Marine Dock Loading

Marine Dock Loading

Marine Dock Loading

Marine Dock Loading

Marine Dock Loading

BS1 Emissions associated with the storage of blendstock and components in fixed roof tanks equipped with internal floating roofs. 40400199

RACKM

FGM
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END ALIGNMENT

TRK 10 STA. 15+24.08

15

10

BUMPING POST

TRK 10 STA. 15+12.08

15

10

PT 8+03.14

BUMPING POST

TRK 9 STA. 16+37.12

END ALIGNMENT

TRK 9 STA. 16+49.12

15

10

POB -2+21.81

PI -1+35.06

PI -0+85.10

PI 0+00.00

PI 0+29.63

PI 1+31.53

PI 1+61.16

PC 2+78.08

-4583.75

POB -2+21.81

PI -1+35.06

PI -0+85.10

PI 0+00.00

PI 0+29.63

PI 1+31.53

PI 1+61.16

PC 2+78.08

-4583.75
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5

PT 5+45.98

PC 2+58.85

PS NO. 9 RHTO

TRK 9 STA. 1+31.34

= TRK 10 STA. 0+00

5

PS No. 9 RHTO

TRK 7 STA. 1+23.54

= TRK 9 STA. 0+00

PC 2+78.49

5

PC 3+02.96

LLT No. 9 RHTO

TRK 7 STA. 2+29.31

= TRK 9 STA. 1+06.13

LLT NO. 9 RHTO

TRK 9 STA. 2+37.00

= TRK 10 STA. 1+06.13

1

SP-1
ALBANY TERMINAL SITE PLAN
SCALE: AS SHOWN

349 NORTHERN BLVD.

PHONE: 518.438.6809
FAX: 518.438.8527

ALBANY, NY 12204

envirospec
ENGINEERING, PLLC
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LocaƟon of Emission Sources 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TK33
TK32

TK31
TK30

TK29
TK28

TK39
TK64

TK120 TK119

TK114

TK121

TK118

TK117 TK115

VCUM2

VCUM1

TK130
VCURR

1-RACK2 (Rail)

1-RACK1 (Truck)

1-RACK3 (Marine)

VRUTK
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Project Emission PotenƟal (PEP) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Project Emission Potential

Total Project Emission Potential

2015 2016 2017 2018

Marine Loading of Blendstock Gasoline (See Pg 6, Calc A) ** ** ** ** ** 3.17 3.17 380,000,000

Loading of Conventional Gasoline / Ethanol / Distillate  (See Note 1) 6.076 9.162 7.826 5.081 7.62 12.89 5.27 1,548,300,000

Marine Loading of Crude Oil  (See Note 2) 7.258 1.490 0.077 0.000 4.37 3.76 NA 450,000,000 450,000,000

28 (Distillate) 0.890 0.920 0.970 0.910 0.91 1.44 0.54 80,699,334

29 (Distillate) 0.880 0.920 0.960 0.910 0.90 1.44 0.54 80,699,334

30 (Distillate) 0.880 0.920 0.960 0.910 0.90 1.44 0.54 80,699,334

64 (Distillate) 0.450 0.460 0.460 0.480 0.46 1.15 0.70 77,778,331

33 (Distillate) 0.620 0.610 0.960 0.910 0.62 1.43 0.82 80,123,668

Boiler Emissions (See Note 8) *** *** *** *** *** 1.27 1.27 - -

Additional Fugitive Emissions Associated with Boilers *** *** *** *** *** 0.84 0.84 - -

31 (Gas / Ethanol / Crude / Distillate) 3.970 3.080 2.300 2.290 3.53 4.98 1.46 278,909,513

32 (Gas / Ethanol / Crude / Distillate) 3.970 3.080 2.300 2.290 3.53 4.99 1.47 278,909,513

39 (Gas / Ethanol / Crude / Distillate) 2.870 2.480 1.710 3.690 2.68 3.87 1.20 225,468,812

114 (Gas / Ethanol / Crude/ Distillate/ Blendstock) 0.250 0.290 0.290 0.280 0.27 4.25 3.98 372,888,313

115 (Gas / Ethanol / Crude / Distillate/ Blendstock) 0.360 0.400 0.390 0.400 0.38 6.18 5.80 508,947,106

117 (Gas / Ethanol / Crude / Distillate/ Blendstock) 1.830 1.830 1.850 1.830 1.83 2.67 0.84 243,428,785

118 (Gas / Ethanol / Crude / Distillate/ Blendstock) 5.350 5.710 5.720 5.720 5.53 5.22 NA 205,090,387

119 (Gas / Ethanol / Crude / Distillate/ Blendstock) 3.980 4.250 4.260 4.250 4.12 5.81 1.70 147,392,929

120 (Gas / Ethanol / Crude / Distillate) 0.230 0.250 0.250 0.250 0.24 2.81 2.57 104,970,615

121 (Gas / Ethanol / Crude / Distillate/ Blendstock) 9.250 9.860 9.880 9.850 9.56 10.18 0.63 564,534,028

TOTAL 49.115 45.712 41.163 40.051 47.413 79.784 33.300

33.30

Notes:

5. N/A ‐ Projected Emissions are lower than the Baseline Emissions (PEP is negative) and therefore PEP was N/A

8. Boiler emissions calculated in PTE. Emissions included are for the new boilers.

1. For actual emissions for loading of conventional gasoline/ ethanol/ distillate, see pages 2 through 5, for each year the actual emissions are the sum of Calc B, C, D, F & G. For Projected emissions for loading of conventional gasoline/ ethanol/ distillate, see 

Page 6 ‐ the emissions are the sum of Calc B, C, and D.

2. For actual emissions for marine loading of crude oil, see pages 2 through 5, for each year the actual emissions are based on Calc E. For Projected emissions for marine loading of crude oil, see Page 6 ‐ the emissions are based on Calc E.

**No past actual emissions from blendstock loading, as these activities are not currently permitted.  

9. Alternative loading scenarios are also proposed as part of the application, however the alternative operating scenarios are designed to limit emissions to not exceed the primary loading scenarios included in the PEP. Additional information regarding th

Alternative Operating Scenarios can be found in the Modification Application and PTE.

PROJECTED 
EMISSIONS

3. Tank Scenario: 1.9283 billion gallons of refined product is distributed amongst all IFR tanks as Conventional Gasoline.  400 million gallons of distillate is distributed amongst the fixed roof tanks. Working losses from 450 million gallons of crude oil is 

distributed amongst all IFR tanks and included in addition to the worst case of gasoline and distillate working losses plus blendstock working losses for the IFR tanks.  Standing losses are assumed to be either gasoline or blendstock, depending on the tank, 

for the IFR tanks because it is more conservative to assume standing losses are from blendstock or gasoline storage. All distillate tanks are shown with distillate standing and working losses.  Additional throughput is included for tank‐to‐tank transfers. See 

PTE for individual tank throughputs.

4. Loading Scenario: 1.9283 billion gallons total throughput of refined products with 380 million gallons of Blendstock at the marine dock with VAC and VCU @ 2 mg/L.  Remainder of throughput is combined at truck, rail or marine dock with VAC and 

VRU/VCU @ 2 mg/L.  Additional 450 million gallons of crude loading at the marine dock with VAC and VCU @ 2 mg/L.

Project Emission Potential

*Baseline Emissions were calculated using 2015 & 2016.

Actuals do not include emissions from tank maintenance activities since no modifications to these activities are being requested.

PROJECT 
EMISSION 
POTENTIAL

***No past actual emissions from the proposed boilers, as these activities are not currently permitted.

6. Global Plans to paint the distillate storage tanks white which will result in a decrease in distillate storage emissions provided in this table. Tank emissions were calculated using current paint colo
7. The projected throughput for the IFR tanks includes both 1.929 billion gallons of gasoline distributed amongst the tanks to give them an approximately equal number of turnovers, and 450 million gallons of crude distributed amongst the tanks to giv

them an approximately equal number of turnovers.  IFR emissions do not include landing and cleaning emissions.  Baseline emissions also exclude landing and cleaning emissions.

PROJECTED THROUGHPUT FOR PEP (gallons)

All emissions in tons per year

EMISSION SOURCE
BASELINE 

EMISSIONS*

ACTUALS

2,930,540,000

400,000,000

1,928,300,000

Page 1of 6



PEP ‐ Page 2 ‐ 2015 LOADING ACTUALS

A. EMISSIONS FROM MARINE LOADING OF BLENDSTOCK

As noted on the summary page, this calculation is not completed for Actuals because it is not currently permitted.

B. EMISSIONS FROM MARINE LOADING OF CONVENTIONAL GAS/ ETHANOL

Throughput: 87                                         Mmgal

Control Device Emission Rate: 0.03                                      mg/L equal to: 0.0003 lbs/1000 gallons

Loading into an Uncleaned Barge:
Emission Factor (lb/1000 

gal) Throughput (Mmgal)

Loading 
Rack 

Emissions 
(lb/yr)

1.3% Remaining 
after 98.7% goes 

to VDU 98.7% to VDU
0.03 mg/L from 

VDU

Total 
Emissions 

 (lbs)

Total 
Emissions 

 (tons)

3.9000 87 340008 4420 335588 22 4442 2.22

C. EMISSIONS FROM TRUCK LOADING OF CONVENTIONAL GAS

Throughput: 310.9                                    Mmgal

Control Device Emission Rate: 0.57                                      mg/L equal to: 0.0048 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

2 mg/L from 
VRU

Total Emissions 
(lbs)

Total Emissions 
(tons)

N/A 311 1,479 1,479 0.74

D. EMISSIONS FROM RAIL LOADING OF CONVENTIONAL GAS

Throughput: 80                                         Mmgal

Control Device Emission Rate: 0.69                                      mg/L equal to: 0.0058 lbs/1000 gallons

Fugitive Emissions: 8.00                                      mg/L equal to: 0.0668 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

8 mg/l 
fugitive 

emissions 2 mg/L from VDU
Total Emissions 

(lbs)
Total Emissions 

(tons)

N/A 80 5,356 462 5,818 2.91

E. EMISSIONS FROM MARINE LOADING OF CRUDE OIL:

Throughput: 815                                       Mmgal

Control Device Emission Rate: 0.03                                      mg/L equal to: 0.0003 lbs/1000 gallons

Loading into an Uncleaned Barge:
Emission Factor (lb/1000 

gal) Throughput (Mmgal)

Loading 
Rack 

Emissions 
(lb/yr)

1.3% Remaining 
after 98.7% goes 

to VDU 98.7% to VDU
0.03 mg/L from 

VDU

Total 
Emissions 

 (lbs)

Total 
Emissions 

 (tons)

1.3512 815 1100956 14312 1086644 204 14516 7.26

F. EMISSIONS FROM TRUCK LOADING OF DISTILLATE

Throughput: 66.9                                      Mmgal

Control Device Emission Rate: 0.57                                      mg/L equal to: 0.0048 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

2 mg/L from 
VRU

Total Emissions 
(lbs)

Total Emissions 
(tons)

N/A 67 318 318 0.16

G. EMISSIONS FROM RAIL LOADING OF DISTILLATE

Throughput: 17                                         Mmgal

Control Device Emission Rate: 0.69                                      mg/L equal to: 0.0058 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

2 mg/L from 
VDU

Total Emissions 
(lbs)

Total Emissions 
(tons)

N/A 17 96 96 0.05



PEP ‐ Page 3 ‐ 2016 LOADING ACTUALS

A. EMISSIONS FROM MARINE LOADING OF BLENDSTOCK

As noted on the summary page, this calculation is not completed for Actuals because it is not currently permitted.

B. EMISSIONS FROM MARINE LOADING OF CONVENTIONAL GAS/ ETHANOL

Throughput: 211                                       Mmgal

Control Device Emission Rate: 0.03                                      mg/L equal to: 0.0003 lbs/1000 gallons

Loading into an Uncleaned Barge:
Emission Factor (lb/1000 

gal) Throughput (Mmgal)

Loading 
Rack 

Emissions 
(lb/yr)

1.3% Remaining 
after 98.7% goes 

to VDU 98.7% to VDU
0.03 mg/L from 

VDU

Total 
Emissions 

 (lbs)

Total 
Emissions 

 (tons)

3.9000 211 821773 10683 811089 53 10736 5.37

C. EMISSIONS FROM TRUCK LOADING OF CONVENTIONAL GAS

Throughput: 300.8                                    Mmgal

Control Device Emission Rate: 0.57                                      mg/L equal to: 0.0048 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

2 mg/L from 
VRU

Total Emissions 
(lbs)

Total Emissions 
(tons)

N/A 301 1,431 1,431 0.72

D. EMISSIONS FROM RAIL LOADING OF CONVENTIONAL GAS

Throughput: 79                                         Mmgal

Control Device Emission Rate: 0.69                                      mg/L equal to: 0.0058 lbs/1000 gallons

Fugitive Emissions: 8.00                                      mg/L equal to: 0.0668 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

8 mg/l 
fugitive 

emissions 2 mg/L from VDU
Total Emissions 

(lbs)
Total Emissions 

(tons)

N/A 79 5,243 452 5,695 2.85

E. EMISSIONS FROM MARINE LOADING OF CRUDE OIL:

Throughput: 164                                       Mmgal

Control Device Emission Rate: 0.03                                      mg/L equal to: 0.0003 lbs/1000 gallons

Loading into an Uncleaned Barge:
Emission Factor (lb/1000 

gal) Throughput (Mmgal)

Loading 
Rack 

Emissions 
(lb/yr)

1.3% Remaining 
after 98.7% goes 

to VDU 98.7% to VDU
0.03 mg/L from 

VDU

Total 
Emissions 

 (lbs)

Total 
Emissions 

 (tons)

1.3815 164 226011 2938 223073 41 2979 1.49

F. EMISSIONS FROM TRUCK LOADING OF DISTILLATE

Throughput: 83.3                                      Mmgal

Control Device Emission Rate: 0.57                                      mg/L equal to: 0.0048 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

2 mg/L from 
VRU

Total Emissions 
(lbs)

Total Emissions 
(tons)

N/A 83 396 396 0.20

G. EMISSIONS FROM RAIL LOADING OF DISTILLATE

Throughput: 12 Mmgal

Control Device Emission Rate: 0.69                                      mg/L equal to: 0.0058 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

2 mg/L from 
VDU

Total Emissions 
(lbs)

Total Emissions 
(tons)

N/A 12 67 67 0.03



PEP ‐ Page 4 ‐ 2017 LOADING ACTUALS

A. EMISSIONS FROM MARINE LOADING OF BLENDSTOCK

As noted on the summary page, this calculation is not completed for Actuals because it is not currently permitted.

B. EMISSIONS FROM MARINE LOADING OF CONVENTIONAL GAS/ ETHANOL

Throughput: 216                                       Mmgal

Control Device Emission Rate: 0.03                                      mg/L equal to: 0.0003 lbs/1000 gallons

Loading into an Uncleaned Barge:
Emission Factor (lb/1000 

gal) Throughput (Mmgal)

Loading 
Rack 

Emissions 
(lb/yr) Fugitive Emissions 98.7% to VDU

0.03 mg/L from 
VDU

Total 
Emissions 

 (lbs)

Total 
Emissions 

 (tons)

Jan-August* 3.9000 145 564709 7341 557368 36 7377 3.69

Sept- December** 3.9000 71 276616 0 273020 18 18 0.01

TOTAL: 3.9000 216 841325 7341 830388 54 7395 3.70

* = 1.3% fugitive emissions

** Vacuum loading of marine began in August 2017. Calculations assume vacuum loading starting September 1, 2017.

C. EMISSIONS FROM TRUCK LOADING OF CONVENTIONAL GAS

Throughput: 368.2                                    Mmgal

Control Device Emission Rate: 0.57                                      mg/L equal to: 0.0048 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

2 mg/L from 
VRU

Total Emissions 
(lbs)

Total Emissions 
(tons)

N/A 368 1,751 1,751 0.88

D. EMISSIONS FROM RAIL LOADING OF CONVENTIONAL GAS

Throughput: 80                                         Mmgal

Control Device Emission Rate: 0.69                                      mg/L equal to: 0.0058 lbs/1000 gallons

Fugitive Emissions: 8.00                                      mg/L equal to: 0.0668 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

8 mg/l 
fugitive 

emissions 2 mg/L from VDU
Total Emissions 

(lbs)
Total Emissions 

(tons)

N/A 80 5,352 462 5,814 2.91

E. EMISSIONS FROM MARINE LOADING OF CRUDE OIL:

Throughput: 8                                           Mmgal

Control Device Emission Rate: 0.03                                      mg/L equal to: 0.0003 lbs/1000 gallons

Loading into an Uncleaned Barge:
Emission Factor (lb/1000 

gal) Throughput (Mmgal)

Loading 
Rack 

Emissions 
(lb/yr)

1.3% Remaining 
after 98.7% goes 

to VDU 98.7% to VDU
0.03 mg/L from 

VDU

Total 
Emissions 

 (lbs)

Total 
Emissions 

 (tons)

1.3972 8 11718 152 11566 2 154 0.077

F. EMISSIONS FROM TRUCK LOADING OF DISTILLATE

Throughput: 127.0                                    Mmgal

Control Device Emission Rate: 0.57                                      mg/L equal to: 0.0048 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

2 mg/L from 
VRU

Total Emissions 
(lbs)

Total Emissions 
(tons)

N/A 127 604 604 0.30

G. EMISSIONS FROM RAIL LOADING OF DISTILLATE

Throughput: 15 Mmgal

Control Device Emission Rate: 0.69                                      mg/L equal to: 0.0058 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

2 mg/L from 
VDU

Total Emissions 
(lbs)

Total Emissions 
(tons)

N/A 15 87 87 0.04



PEP ‐ Page 5 ‐ 2018 LOADING ACTUALS

A. EMISSIONS FROM MARINE LOADING OF BLENDSTOCK

As noted on the summary page, this calculation is not completed for Actuals because it is not currently permitted.

B. EMISSIONS FROM MARINE LOADING OF CONVENTIONAL GAS/ ETHANOL

Throughput: 199                                       Mmgal

Control Device Emission Rate: 0.92                                      mg/L equal to: 0.0077 lbs/1000 gallons

Loading into an Uncleaned Barge:
Emission Factor (lb/1000 

gal) Throughput (Mmgal)

Loading 
Rack 

Emissions 
(lb/yr) Fugitive Emissions 98.7% to VDU

0.03 mg/L from 
VDU

Total 
Emissions 

 (lbs)

Total 
Emissions 

 (tons)

3.9000 199 777130 0 767027 1530 1530 0.76

C. EMISSIONS FROM TRUCK LOADING OF CONVENTIONAL GAS

Throughput: 358.1                                    Mmgal

Control Device Emission Rate: 0.57                                      mg/L equal to: 0.0048 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

2 mg/L from 
VRU

Total Emissions 
(lbs)

Total Emissions 
(tons)

N/A 358 1,703 1,703 0.85

D. EMISSIONS FROM RAIL LOADING OF CONVENTIONAL GAS

Throughput: 87                                         Mmgal

Control Device Emission Rate: 0.69                                      mg/L equal to: 0.0058 lbs/1000 gallons

Fugitive Emissions: 8.00                                      mg/L equal to: 0.0668 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

8 mg/l 
fugitive 

emissions 2 mg/L from VDU
Total Emissions 

(lbs)
Total Emissions 

(tons)

N/A 87 5,826 502 6,328 3.16

E. EMISSIONS FROM MARINE LOADING OF CRUDE OIL:

Throughput: -                                        Mmgal

Control Device Emission Rate: 0.03                                      mg/L equal to: 0.0003 lbs/1000 gallons

Loading into an Uncleaned Barge:
Emission Factor (lb/1000 

gal) Throughput (Mmgal)

Loading 
Rack 

Emissions 
(lb/yr)

1.3% Remaining 
after 98.7% goes 

to VDU 98.7% to VDU
0.03 mg/L from 

VDU

Total 
Emissions 

 (lbs)

Total 
Emissions 

 (tons)

1.3972 0 0 0 0 0 0 0.000

F. EMISSIONS FROM TRUCK LOADING OF DISTILLATE

Throughput: 111.0                                    Mmgal

Control Device Emission Rate: 0.57                                      mg/L equal to: 0.0048 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

2 mg/L from 
VRU

Total Emissions 
(lbs)

Total Emissions 
(tons)

N/A 111 528 528 0.26

G. EMISSIONS FROM RAIL LOADING OF DISTILLATE

Throughput: 12 Mmgal

Control Device Emission Rate: 0.69                                      mg/L equal to: 0.0058 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

2 mg/L from 
VDU

Total Emissions 
(lbs)

Total Emissions 
(tons)

N/A 12 72 72 0.04



PEP Page 6 ‐ Projected Emissions Calculations

A. EMISSIONS FROM MARINE LOADING OF BLENDSTOCK

Throughput: 380                                        Mmgal

Control Device Emission Rate: 2                                            mg/L equal to: 0.0167 lbs/1000 gallons

Loading into an Uncleaned Barge:
Emission Factor* (lb/1000 

gal) Throughput (Mmgal)
2 mg/L from 

VDU
Total Emissions 

(lbs)
Total Emissions 

(tons)

N/A 380 6,343 6,343 3.17

B. EMISSIONS FROM MARINE LOADING OF CONVENTIONAL GAS

Throughput: 365                                        Mmgal

Control Device Emission Rate: 2                                            mg/L equal to: 0.0167 lbs/1000 gallons

Loading into an Uncleaned Barge:
Emission Factor* (lb/1000 

gal) Throughput (Mmgal)
2 mg/L from 

VDU
Total Emissions 

(lbs)
Total Emissions 

(tons)

N/A 365 6,092 6,092 3.05

C. EMISSIONS FROM TRUCK LOADING OF CONVENTIONAL GAS

Throughput: 879.3                                     Mmgal

Control Device Emission Rate: 2                                            mg/L equal to: 0.0167 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

2 mg/L from 
VRU

Total Emissions 
(lbs)

Total Emissions 
(tons)

N/A 879 14,676 14,676 7.34

D. EMISSIONS FROM RAIL LOADING OF CONVENTIONAL GAS

Throughput: 300                                        Mmgal

Control Device Emission Rate: 2                                            mg/L equal to: 0.0167 lbs/1000 gallons

Emission Factor* (lb/1000 
gal) Throughput (Mmgal)

2 mg/L from 
VDU

Total Emissions 
(lbs)

Total Emissions 
(tons)

N/A 300 5,007 5,007 2.50

E. EMISSIONS FROM MARINE LOADING OF CRUDE OIL:

Throughput: 450                                        Mmgal

Control Device Emission Rate: 2                                            mg/L equal to: 0.0167 lbs/1000 gallons

Loading into an Uncleaned Barge:
Emission Factor* (lb/1000 

gal) Throughput (Mmgal)
2 mg/L from 

VDU
Total Emissions 

(lbs)
Total Emissions 

(tons)

N/A 450 7,511 7,511 3.76

Page 6of 6
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Global Albany 2015 Tank Actuals



SUMMARY OF TANK ROUTINE EMISSIONS

Tank ID January Februar
y March April May June July August Septembe

r October November December

ROUTINE EMISSIONS lb/yr ton/yr
lb/mont

h lb/month lb/mont
h lb/month lb/month lb/mont

h
lb/mont

h
lb/mont

h lb/month lb/month lb/month lb/month

IFR Tanks - Refined Product
117

Standing 3522.17 1.76 141.68 152.25 191.68 264.48 345.25 442.11 490.29 470.49 376.77 273.44 211.94 161.79

Working 143.38 0.07 11.95 11.95 11.95 11.95 11.95 11.95 11.95 11.95 11.95 11.95 11.95 11.95

118
Standing 10647.89 5.32 430.32 462.43 581.98 801.88 1,044.40 1,332.83 1,475.22 1,416.80 1,138.56 828.84 643.27 491.36

Working 59.28 0.03 0.00 0.00 0.00 0.00 7.41 7.41 7.41 7.41 7.41 7.41 7.41 7.41

119
Standing 7865.81 3.93 317.89 341.60 429.92 592.37 771.52 984.58 1,089.77 1,046.62 841.08 612.28 475.20 362.98

Working 103.04 0.05 8.59 8.59 8.59 8.59 8.59 8.59 8.59 8.59 8.59 8.59 8.59 8.59

120
Standing 393.05 0.20 11.33 12.60 17.64 27.83 39.91 54.70 62.01 59.02 44.71 29.14 20.38 13.78

Working 58.00 0.03 4.83 4.83 4.83 4.83 4.83 4.83 4.83 4.83 4.83 4.83 4.83 4.83

121
Standing 18291.19 9.15 739.21 794.37 999.73 1,377.50 1,794.09 2,289.56 2,534.17 2,433.82 1,955.85 1,423.81 1,105.02 844.07

Working 195.62 0.10 16.30 16.30 16.30 16.30 16.30 16.30 16.30 16.30 16.30 16.30 16.30 16.30

114
Standing 402.97 0.20 10.99 12.45 17.78 28.75 41.76 57.52 65.21 61.18 45.43 28.88 19.74 13.26

Working 102.37 0.05 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53

115
Standing 603.02 0.30 16.45 18.63 26.61 43.03 62.50 86.07 97.59 91.55 67.99 43.21 29.54 19.84

Working 121.99 0.06 10.17 10.17 10.17 10.17 10.17 10.17 10.17 10.17 10.17 10.17 10.17 10.17

IFR Tanks - Crude
31

Standing 5702.52 2.85 227.81 243.52 302.52 414.80 547.95 727.36 829.12 786.01 603.45 429.03 333.23 257.72

Working 2244.54 1.12 187.04 187.04 187.04 187.04 187.04 187.04 187.04 187.04 187.04 187.04 187.04 187.04

32
Standing 5702.52 2.85 227.81 243.52 302.52 414.80 547.95 727.36 829.12 786.01 603.45 429.03 333.23 257.72

Working 2244.54 1.12 187.04 187.04 187.04 187.04 187.04 187.04 187.04 187.04 187.04 187.04 187.04 187.04

39
Standing 3667.58 1.83 144.56 156.23 196.18 272.03 359.97 472.90 533.66 501.21 385.33 272.86 210.15 162.50

Working 2078.27 1.04 188.93 188.93 188.93 188.93 0.00 188.93 188.93 188.93 188.93 188.93 188.93 188.93

VFR Tanks - Distillate
28

Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 550.03 0.28 14.90 17.20 24.91 40.56 58.45 78.98 88.59 82.30 61.21 38.87 26.32 17.73

29
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 548.15 0.27 14.85 17.14 24.83 40.42 58.26 78.71 88.29 82.02 61.00 38.73 26.23 17.67

64
Standing 846.68 0.42 14.87 18.52 34.88 65.87 105.16 135.88 156.02 135.66 89.46 50.14 24.97 15.26

Working 66.88 0.03 1.91 2.16 3.07 4.89 6.97 9.39 10.54 9.92 7.51 4.88 3.38 2.29

33
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 12.41 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.82 3.94 2.65

30
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 548.15 0.27 14.85 17.14 24.83 40.42 58.26 78.71 88.29 82.02 61.00 38.73 26.23 17.67

SUMMARY PER MONTH

Total



Floating Roof 
Material: Refined Product
Total Permitted Storage: 1,929,000,000     gal/yr

ID Type
Tank Volume 
(gal)  Throughput (gal/yr) Diameter

Tank 
Height or 
Length

117 IFR 2,743,229            83,628,292              110 48

118 IFR 2,220,637            31,431,769              100 48

119 IFR 1,434,161            43,705,496              80 48

120 IFR 1,430,858            21,595,880              80 48 Ethanol
121 IFR 5,105,286            155,581,595            150 48

114 IFR 3,787,905            57,170,693              120 48 Ethanol
115 IFR 5,642,527            85,162,425             150 48 Ethanol

Total 22,364,603          478,276,150            

Floating Roof 
Material: Crude
Total Permitted Storage: 450,000,000        gal/yr

ID Type
Tank Volume 
(gal)  Throughput (gal/yr) Diameter

Tank 
Height or 
Length

31 IFR 3,801,825            271,606,981            125 45

32 IFR 3,801,825            271,606,981            125 45

39 IFR 3,073,373            271,606,981           125 45

Total 10,677,023          814,820,943            

Fixed  Roof 
Material: Distillate 
Total Throughput through VFRs 400,000,000        gal/yr

ID Type
Tank Volume 
(gal)

 Calculated 
Throughput (gal/yr) Diameter

Tank 
Height or 
Length

28 FRT 3,829,140            26,733,463              125 45

29 FRT 3,829,140            26,642,166              125 45

64 FRT 3,690,540            3,560,522                125 45

33 FRT 3,801,825            1,000,000                125 45

30 FRT 3,829,140            26,642,166             125 45

Total 18,979,785          84,578,317              



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

117
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 153.62               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 164.20                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 203.63                  lb/month

0.08 tons/month 0.08 tons/month 0.10 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Product Information Monthly Throughput (only change if actual is known) Qmonth 165,929.15        barrels/month Monthly Throughput (only change if actual is known) Qmonth 165,929.15          barrels/month Monthly Throughput (only change if actual is known) Qmonth 165,929.15           barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.50 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 110.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 6,969,024                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.930                 psia PvA = exp(A-(B/TLA)) PvA 3.124                   psia PvA = exp(A-(B/TLA)) PvA 3.819                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.056 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.076 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 20.07 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 21.57 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 27.16 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.95 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.95 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.95 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 18.55 lb/month LF = FF P*MvKc) LF 19.94 lb/month LF = FF P*MvKc) LF 25.10 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 103.05 lb/month LD = KDSDD2P*MvKc)/12 months LD 110.74 lb/month LD = KDSDD2P*MvKc)/12 months LD 139.42 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 4.763 lb/month Total HAP Monthly Emissions 5.005 lb/month Total HAP Monthly Emissions 5.965 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.5961 lb/month hexane 0.6453 lb/month hexane 0.8372 lb/month

If bolted panel, also enter length 0 benzene 0.7061 lb/month benzene 0.7601 lb/month benzene 0.9733 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 1.0106 lb/month 2,2,4 TMP 1.0714 lb/month 2,2,4 TMP 1.3133 lb/month

Loss Factor toluene 1.3112 lb/month toluene 1.3695 lb/month toluene 1.6049 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.1928 lb/month ethylbenzene 0.1963 lb/month ethylbenzene 0.2110 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.9465 lb/month xylenes 0.9618 lb/month xylenes 1.0258 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0497 lb/month naphthalene 0.0497 lb/month naphthalene 0.0498 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.4766 lb/month hexane 0.5258 lb/month hexane 0.7177 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.4910 lb/month benzene 0.5450 lb/month benzene 0.7582 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.5326 lb/month 2,2,4 TMP 0.5935 lb/month 2,2,4 TMP 0.8353 lb/month

Deck drain Stub drain (1-inch diameter) 23 1.2 toluene 0.4748 lb/month toluene 0.5331 lb/month toluene 0.7685 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0255 lb/month ethylbenzene 0.0291 lb/month ethylbenzene 0.0438 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.1101 lb/month xylenes 0.1254 lb/month xylenes 0.1894 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 5.08 per month Working losses Working losses Working losses
1 hexane 0.1195 lb/month hexane 0.1195 lb/month hexane 0.1195 lb/month

benzene 0.2151 lb/month benzene 0.2151 lb/month benzene 0.2151 lb/month, ,
TMP 0.4779 lb/month 2,2,4 TMP 0.4779 lb/month 2,2,4 TMP 0.4779 lb/month

toluene 0.8364 lb/month toluene 0.8364 lb/month toluene 0.8364 lb/month

ethylbenzene 0.1673 lb/month ethylbenzene 0.1673 lb/month ethylbenzene 0.1673 lb/month

xylenes 0.8364 lb/month xylenes 0.8364 lb/month xylenes 0.8364 lb/month

naphthalene 0.0496 lb/month naphthalene 0.0496 lb/month naphthalene 0.0496 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00336 hexane 86.18 65 0.00345 hexane 86.18 65 0.00374

benzene 78.11 65 0.00347 benzene 78.11 65 0.00358 benzene 78.11 65 0.00396

2,2,4 TMP 114.23 65 0.00376 2,2,4 TMP 114.23 65 0.00390 2,2,4 TMP 114.23 65 0.00436

toluene 92.14 65 0.00335 toluene 92.14 65 0.00350 toluene 92.14 65 0.00401

ethylbenzene 106.17 65 0.00018 ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00023

xylenes 106.17 65 0.00078 xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00099

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.930     0.00254             hexane 0.008137 3.124      0.00260               hexane 0.010785 3.819          0.00282                

benzene 0.008450 2.930     0.00288             benzene 0.009305 3.124      0.00298               benzene 0.012571 3.819          0.00329                

2,2,4 TMP 0.006268 2.930     0.00214             2,2,4 TMP 0.006928 3.124      0.00222               2,2,4 TMP 0.009471 3.819          0.00248                

toluene 0.006926 2.930     0.00236             toluene 0.007715 3.124      0.00247               toluene 0.010802 3.819          0.00283                

ethylbenzene 0.000323 2.930     0.00011             ethylbenzene 0.000365 3.124      0.00012               ethylbenzene 0.000534 3.819          0.00014                
xylenes 0.001393 2.930     0.00048             xylenes 0.001576 3.124      0.00050               xylenes 0.002310 3.819          0.00060                

naphthalene 0.000001 2.930     0.00000             naphthalene 0.000001 3.124      0.00000               naphthalene 0.000002 3.819          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 117 Actuals - 2015



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 276.43                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 357.20                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 454.05                     lb/month

0.14 tons/month 0.18 tons/month 0.23 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 165,929.15                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 165,929.15             barrels/month Monthly Throughput (only change if actual is known) Qmonth 165,929.15              barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.998                          psia PvA = exp(A-(B/TLA)) PvA 6.162                      psia PvA = exp(A-(B/TLA)) PvA 7.384                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.137 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.175 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 37.48 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 48.92 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 62.64 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.95 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.95 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.95 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 34.64 lb/month LF = FF P*MvKc) LF 45.21 lb/month LF = FF P*MvKc) LF 57.90 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 192.37 lb/month LD = KDSDD2P*MvKc)/12 months LD 251.12 lb/month LD = KDSDD2P*MvKc)/12 months LD 321.57 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 7.947 lb/month Total HAP Monthly Emissions 10.382 lb/month Total HAP Monthly Emissions 13.534 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.2187 lb/month hexane 1.6714 lb/month hexane 2.2417 lb/month

benzene 1.4055 lb/month benzene 1.9278 lb/month benzene 2.5950 lb/month

2,2,4 TMP 1.8101 lb/month 2,2,4 TMP 2.4177 lb/month 2,2,4 TMP 3.2012 lb/month

toluene 2.1018 lb/month toluene 2.7251 lb/month toluene 3.5450 lb/month

ethylbenzene 0.2435 lb/month ethylbenzene 0.2860 lb/month ethylbenzene 0.3438 lb/month

xylenes 1.1675 lb/month xylenes 1.3537 lb/month xylenes 1.6074 lb/month

naphthalene 0.0501 lb/month naphthalene 0.0504 lb/month naphthalene 0.0509 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.0992 lb/month hexane 1.5519 lb/month hexane 2.1222 lb/month

benzene 1.1905 lb/month benzene 1.7127 lb/month benzene 2.3799 lb/month

2,2,4 TMP 1.3322 lb/month 2,2,4 TMP 1.9398 lb/month 2,2,4 TMP 2.7232 lb/month

toluene 1.2654 lb/month toluene 1.8887 lb/month toluene 2.7086 lb/month

ethylbenzene 0.0763 lb/month ethylbenzene 0.1188 lb/month ethylbenzene 0.1765 lb/month

xylenes 0.3311 lb/month xylenes 0.5173 lb/month xylenes 0.7710 lb/month

naphthalene 0.0005 lb/month naphthalene 0.0008 lb/month naphthalene 0.0013 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1195 lb/month hexane 0.1195 lb/month hexane 0.1195 lb/month

benzene 0.2151 lb/month benzene 0.2151 lb/month benzene 0.2151 lb/month

2,2,4 TMP 0.4779 lb/month 2,2,4 TMP 0.4779 lb/month 2,2,4 TMP 0.4779 lb/month

toluene 0.8364 lb/month toluene 0.8364 lb/month toluene 0.8364 lb/month

ethylbenzene 0.1673 lb/month ethylbenzene 0.1673 lb/month ethylbenzene 0.1673 lb/month

xylenes 0.8364 lb/month xylenes 0.8364 lb/month xylenes 0.8364 lb/month

naphthalene 0.0496 lb/month naphthalene 0.0496 lb/month naphthalene 0.0496 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00416 hexane 86.18 65 0.00449 hexane 86.18 65 0.00480

benzene 78.11 65 0.00450 benzene 78.11 65 0.00496 benzene 78.11 65 0.00538

2,2,4 TMP 114.23 65 0.00504 2,2,4 TMP 114.23 65 0.00562 2,2,4 TMP 114.23 65 0.00616

toluene 92.14 65 0.00478 toluene 92.14 65 0.00547 toluene 92.14 65 0.00613

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00034 ethylbenzene 106.17 65 0.00040

xylenes 106.17 65 0.00125 xylenes 106.17 65 0.00150 xylenes 106.17 65 0.00174

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.998                  0.00313                      hexane 0.020891 6.162         0.00339                  hexane 0.026733 7.384                      0.00362                   

benzene 0.018721 4.998                  0.00375                      benzene 0.025438 6.162         0.00413                  benzene 0.033077 7.384                      0.00448                   

2,2,4 TMP 0.014325 4.998                  0.00287                      2,2,4 TMP 0.019700 6.162         0.00320                  2,2,4 TMP 0.025880 7.384                      0.00350                   

toluene 0.016869 4.998                  0.00338                      toluene 0.023780 6.162         0.00386                  toluene 0.031912 7.384                      0.00432                   

ethylbenzene 0.000882 4.998                  0.00018                      ethylbenzene 0.001298 6.162         0.00021                  ethylbenzene 0.001805 7.384                      0.00024                   
xylenes 0.003831 4.998                  0.00077                      xylenes 0.005652 6.162         0.00092                  xylenes 0.007883 7.384                      0.00107                   

naphthalene 0.000004 4.998                  0.00000                      naphthalene 0.000007 6.162         0.00000                  naphthalene 0.000011 7.384                      0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 117 Actuals - 2015



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 502.24                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 482.44                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 388.72                     lb/month

0.25 tons/month 0.24 tons/month 0.19 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 165,929.15            barrels/month Monthly Throughput (only change if actual is known) Qmonth 165,929.15            barrels/month Monthly Throughput (only change if actual is known) Qmonth 165,929.15              barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.929                     psia PvA = exp(A-(B/TLA)) PvA 7.709                     psia PvA = exp(A-(B/TLA)) PvA 6.579                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.194 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.186 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.149 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 69.47 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 66.66 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 53.39 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.95 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.95 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.95 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 64.21 lb/month LF = FF P*MvKc) LF 61.61 lb/month LF = FF P*MvKc) LF 49.34 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 356.61 lb/month LD = KDSDD2P*MvKc)/12 months LD 342.21 lb/month LD = KDSDD2P*MvKc)/12 months LD 274.05 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 15.173 lb/month Total HAP Monthly Emissions 14.495 lb/month Total HAP Monthly Emissions 11.384 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.5335 lb/month hexane 2.4130 lb/month hexane 1.8542 lb/month

benzene 2.9391 lb/month benzene 2.7969 lb/month benzene 2.1408 lb/month

2,2,4 TMP 3.6074 lb/month 2,2,4 TMP 3.4394 lb/month 2,2,4 TMP 2.6671 lb/month

toluene 3.9752 lb/month toluene 3.7969 lb/month toluene 2.9844 lb/month

ethylbenzene 0.3747 lb/month ethylbenzene 0.3618 lb/month ethylbenzene 0.3041 lb/month

xylenes 1.7433 lb/month xylenes 1.6868 lb/month xylenes 1.4330 lb/month

naphthalene 0.0512 lb/month naphthalene 0.0511 lb/month naphthalene 0.0506 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.4140 lb/month hexane 2.2935 lb/month hexane 1.7347 lb/month

benzene 2.7240 lb/month benzene 2.5818 lb/month benzene 1.9257 lb/month

2,2,4 TMP 3.1295 lb/month 2,2,4 TMP 2.9614 lb/month 2,2,4 TMP 2.1891 lb/month

toluene 3.1388 lb/month toluene 2.9605 lb/month toluene 2.1480 lb/month

ethylbenzene 0.2074 lb/month ethylbenzene 0.1945 lb/month ethylbenzene 0.1368 lb/month

xylenes 0.9069 lb/month xylenes 0.8504 lb/month xylenes 0.5966 lb/month

naphthalene 0.0016 lb/month naphthalene 0.0015 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1195 lb/month hexane 0.1195 lb/month hexane 0.1195 lb/month

benzene 0.2151 lb/month benzene 0.2151 lb/month benzene 0.2151 lb/month

2,2,4 TMP 0.4779 lb/month 2,2,4 TMP 0.4779 lb/month 2,2,4 TMP 0.4779 lb/month

toluene 0.8364 lb/month toluene 0.8364 lb/month toluene 0.8364 lb/month

ethylbenzene 0.1673 lb/month ethylbenzene 0.1673 lb/month ethylbenzene 0.1673 lb/month

xylenes 0.8364 lb/month xylenes 0.8364 lb/month xylenes 0.8364 lb/month

naphthalene 0.0496 lb/month naphthalene 0.0496 lb/month naphthalene 0.0496 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00492 hexane 86.18 65 0.00487 hexane 86.18 65 0.00460

benzene 78.11 65 0.00556 benzene 78.11 65 0.00549 benzene 78.11 65 0.00511

2,2,4 TMP 114.23 65 0.00638 2,2,4 TMP 114.23 65 0.00629 2,2,4 TMP 114.23 65 0.00581

toluene 92.14 65 0.00640 toluene 92.14 65 0.00629 toluene 92.14 65 0.00570

ethylbenzene 106.17 65 0.00042 ethylbenzene 106.17 65 0.00041 ethylbenzene 106.17 65 0.00036

xylenes 106.17 65 0.00185 xylenes 106.17 65 0.00181 xylenes 106.17 65 0.00158

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.929             0.00371                 hexane 0.028346 7.709                   0.00368                 hexane 0.022847 6.579        0.00347                   

benzene 0.036658 7.929             0.00462                 benzene 0.035205 7.709                   0.00457                 benzene 0.027983 6.579        0.00425                   

2,2,4 TMP 0.028797 7.929             0.00363                 2,2,4 TMP 0.027613 7.709                   0.00358                 2,2,4 TMP 0.021752 6.579        0.00331                   

toluene 0.035808 7.929             0.00452                 toluene 0.034222 7.709                   0.00444                 toluene 0.026460 6.579        0.00402                   

ethylbenzene 0.002053 7.929             0.00026                 ethylbenzene 0.001952 7.709                   0.00025                 ethylbenzene 0.001463 6.579        0.00022                   
xylenes 0.008979 7.929             0.00113                 xylenes 0.008531 7.709                   0.00111                 xylenes 0.006378 6.579        0.00097                   

naphthalene 0.000013 7.929             0.00000                 naphthalene 0.000013 7.709                   0.00000                 naphthalene 0.000009 6.579        0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 117 Actuals - 2015



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 285.38                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 223.89                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 173.74              lb/month

0.14 tons/month 0.11 tons/month 0.09 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 165,929.15             barrels/month Monthly Throughput (only change if actual is known) Qmonth 165,929.15           barrels/month Monthly Throughput (only change if actual is known) Qmonth 165,929.15       barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.134                      psia PvA = exp(A-(B/TLA)) PvA 4.160                    psia PvA = exp(A-(B/TLA)) PvA 3.296                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.108 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.084 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.064 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 38.74 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 30.03 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 22.92 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.95 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.95 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.95 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 35.81 lb/month LF = FF P*MvKc) LF 27.75 lb/month LF = FF P*MvKc) LF 21.19 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 198.88 lb/month LD = KDSDD2P*MvKc)/12 months LD 154.15 lb/month LD = KDSDD2P*MvKc)/12 months LD 117.68 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 8.206 lb/month Total HAP Monthly Emissions 6.492 lb/month Total HAP Monthly Emissions 5.228 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.2676 lb/month hexane 0.9402 lb/month hexane 0.6905 lb/month

benzene 1.4615 lb/month benzene 1.0890 lb/month benzene 0.8100 lb/month

2,2,4 TMP 1.8749 lb/month 2,2,4 TMP 1.4456 lb/month
, ,
TMP 1.1278 lb/month

toluene 2.1676 lb/month toluene 1.7358 lb/month toluene 1.4239 lb/month

ethylbenzene 0.2479 lb/month ethylbenzene 0.2194 lb/month ethylbenzene 0.1997 lb/month

xylenes 1.1868 lb/month xylenes 1.0624 lb/month xylenes 0.9764 lb/month

naphthalene 0.0501 lb/month naphthalene 0.0499 lb/month naphthalene 0.0497 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.1481 lb/month hexane 0.8207 lb/month hexane 0.5711 lb/month

benzene 1.2464 lb/month benzene 0.8739 lb/month benzene 0.5949 lb/month

2,2,4 TMP 1.3970 lb/month 2,2,4 TMP 0.9677 lb/month
, ,
TMP 0.6499 lb/month

toluene 1.3312 lb/month toluene 0.8994 lb/month toluene 0.5875 lb/month

ethylbenzene 0.0807 lb/month ethylbenzene 0.0522 lb/month ethylbenzene 0.0324 lb/month

xylenes 0.3504 lb/month xylenes 0.2259 lb/month xylenes 0.1400 lb/month

naphthalene 0.0005 lb/month naphthalene 0.0003 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1195 lb/month hexane 0.1195 lb/month hexane 0.1195 lb/month

benzene 0.2151 lb/month benzene 0.2151 lb/month benzene 0.2151 lb/month

2,2,4 TMP 0.4779 lb/month 2,2,4 TMP 0.4779 lb/month
, ,
TMP 0.4779 lb/month

toluene 0.8364 lb/month toluene 0.8364 lb/month toluene 0.8364 lb/month

ethylbenzene 0.1673 lb/month ethylbenzene 0.1673 lb/month ethylbenzene 0.1673 lb/month

xylenes 0.8364 lb/month xylenes 0.8364 lb/month xylenes 0.8364 lb/month

naphthalene 0.0496 lb/month naphthalene 0.0496 lb/month naphthalene 0.0496 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00420 hexane 86.18 65 0.00387 hexane 86.18 65 0.00353

benzene 78.11 65 0.00456 benzene 78.11 65 0.00412 benzene 78.11 65 0.00368

2,2,4 TMP 114.23 65 0.00511 2,2,4 TMP 114.23 65 0.00457 2,2,4 TMP 114.23 65 0.00402

toluene 92.14 65 0.00487 toluene 92.14 65 0.00424 toluene 92.14 65 0.00363

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00025 ethylbenzene 106.17 65 0.00020

xylenes 106.17 65 0.00128 xylenes 106.17 65 0.00107 xylenes 106.17 65 0.00087

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 5.134          0.00317                  hexane 0.012151 4.160        0.00292                hexane 0.008774 3.296     0.00266            

benzene 0.019475 5.134          0.00379                  benzene 0.014276 4.160        0.00343                benzene 0.010085 3.296     0.00306            

2,2,4 TMP 0.014926 5.134          0.00291                  2,2,4 TMP 0.010809 4.160        0.00260                2,2,4 TMP 0.007533 3.296     0.00229            

toluene 0.017633 5.134          0.00343                  toluene 0.012455 4.160        0.00299                toluene 0.008443 3.296     0.00256            

ethylbenzene 0.000927 5.134          0.00018                  ethylbenzene 0.000627 4.160        0.00015                ethylbenzene 0.000404 3.296     0.00012            
xylenes 0.004028 5.134          0.00078                  xylenes 0.002715 4.160        0.00065                xylenes 0.001746 3.296     0.00053            

naphthalene 0.000005 5.134          0.00000                  naphthalene 0.000003 4.160        0.00000                naphthalene 0.000002 3.296     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 117 Actuals - 2015



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

118
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT -                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT -                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT -                        lb/month

0.00 tons/month 0.00 tons/month 0.00 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11

Product Information Monthly Throughput (only change if actual is known) Qmonth -                    barrels/month Monthly Throughput (only change if actual is known) Qmonth -                      barrels/month Monthly Throughput (only change if actual is known) Qmonth -                        barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.00 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 100.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 3,928,971                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.776                 psia PvA = exp(A-(B/TLA)) PvA 2.961                   psia PvA = exp(A-(B/TLA)) PvA 3.625                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.053 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.057 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.072 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Primary only  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 166.10 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 178.50 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 224.64 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 184.03 lb/month LF = FF P*MvKc) LF 197.76 lb/month LF = FF P*MvKc) LF 248.89 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 5.8 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.3 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 80.19 lb/month LD = KDSDD2P*MvKc)/12 months LD 86.17 lb/month LD = KDSDD2P*MvKc)/12 months LD 108.45 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 2.1 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 6.766 lb/month Total HAP Monthly Emissions 7.536 lb/month Total HAP Monthly Emissions 10.598 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 1.5280 lb/month hexane 1.6850 lb/month hexane 2.2959 lb/month

If bolted panel, also enter length 0 benzene 1.5741 lb/month benzene 1.7465 lb/month benzene 2.4255 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 1.7076 lb/month 2,2,4 TMP 1.9017 lb/month 2,2,4 TMP 2.6723 lb/month

Loss Factor toluene 1.5221 lb/month toluene 1.7082 lb/month toluene 2.4586 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0818 lb/month ethylbenzene 0.0931 lb/month ethylbenzene 0.1400 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.3528 lb/month xylenes 0.4019 lb/month xylenes 0.6058 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0004 lb/month naphthalene 0.0004 lb/month naphthalene 0.0007 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 1.5280 lb/month hexane 1.6850 lb/month hexane 2.2959 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 1.5741 lb/month benzene 1.7465 lb/month benzene 2.4255 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 1.7076 lb/month 2,2,4 TMP 1.9017 lb/month 2,2,4 TMP 2.6723 lb/month

Deck drain Stub drain (1-inch diameter) 80 1.2 toluene 1.5221 lb/month toluene 1.7082 lb/month toluene 2.4586 lb/month

Legs (IFR type) IFR type, Adjustable 58 7.9 ethylbenzene 0.0818 lb/month ethylbenzene 0.0931 lb/month ethylbenzene 0.1400 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.3528 lb/month xylenes 0.4019 lb/month xylenes 0.6058 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0004 lb/month naphthalene 0.0004 lb/month naphthalene 0.0007 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 53.55 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0000 lb/month hexane 0.0000 lb/month hexane 0.0000 lb/month

benzene 0.0000 lb/month benzene 0.0000 lb/month benzene 0.0000 lb/month, ,
TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month

toluene 0.0000 lb/month toluene 0.0000 lb/month toluene 0.0000 lb/month

ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month

xylenes 0.0000 lb/month xylenes 0.0000 lb/month xylenes 0.0000 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00355 hexane 86.18 65 0.00364 hexane 86.18 65 0.00395

benzene 78.11 65 0.00366 benzene 78.11 65 0.00378 benzene 78.11 65 0.00417

2,2,4 TMP 114.23 65 0.00397 2,2,4 TMP 114.23 65 0.00411 2,2,4 TMP 114.23 65 0.00459

toluene 92.14 65 0.00354 toluene 92.14 65 0.00369 toluene 92.14 65 0.00422

ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00020 ethylbenzene 106.17 65 0.00024

xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00087 xylenes 106.17 65 0.00104

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.776     0.00268             hexane 0.008137 2.961      0.00275               hexane 0.010785 3.625          0.00298                

benzene 0.008450 2.776     0.00304             benzene 0.009305 2.961      0.00314               benzene 0.012571 3.625          0.00347                
2,2,4 TMP 0.006268 2.776     0.00226             2,2,4 TMP 0.006928 2.961      0.00234               2,2,4 TMP 0.009471 3.625          0.00261                

toluene 0.006926 2.776     0.00250             toluene 0.007715 2.961      0.00261               toluene 0.010802 3.625          0.00298                
ethylbenzene 0.000323 2.776     0.00012             ethylbenzene 0.000365 2.961      0.00012               ethylbenzene 0.000534 3.625          0.00015                

xylenes 0.001393 2.776     0.00050             xylenes 0.001576 2.961      0.00053               xylenes 0.002310 3.625          0.00064                
naphthalene 0.000001 2.776     0.00000             naphthalene 0.000001 2.961      0.00000               naphthalene 0.000002 3.625          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 118 - Actuals 2015



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT -                              lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,051.81                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,340.24                  lb/month

0.00 tons/month 0.53 tons/month 0.67 tons/month

Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11

Monthly Throughput (only change if actual is known) Qmonth -                              barrels/month Monthly Throughput (only change if actual is known) Qmonth 93,546.93               barrels/month Monthly Throughput (only change if actual is known) Qmonth 93,546.93                barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70

Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.752                          psia PvA = exp(A-(B/TLA)) PvA 5.866                      psia PvA = exp(A-(B/TLA)) PvA 7.037                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.099 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.128 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.164 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 309.53 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 403.13 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 514.47 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.41 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.41 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 342.93 lb/month LF = FF P*MvKc) LF 446.65 lb/month LF = FF P*MvKc) LF 569.99 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 149.43 lb/month LD = KDSDD2P*MvKc)/12 months LD 194.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 248.36 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 16.885 lb/month Total HAP Monthly Emissions 26.206 lb/month Total HAP Monthly Emissions 36.065 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 3.5055 lb/month hexane 5.0055 lb/month hexane 6.7870 lb/month

benzene 3.7965 lb/month benzene 5.5759 lb/month benzene 7.6616 lb/month

2,2,4 TMP 4.2486 lb/month 2,2,4 TMP 6.4604 lb/month 2,2,4 TMP 8.9104 lb/month

toluene 4.0356 lb/month toluene 6.5203 lb/month toluene 9.0864 lb/month

ethylbenzene 0.2432 lb/month ethylbenzene 0.4811 lb/month ethylbenzene 0.6621 lb/month

xylenes 1.0560 lb/month xylenes 2.1624 lb/month xylenes 2.9574 lb/month

naphthalene 0.0015 lb/month naphthalene 0.0333 lb/month naphthalene 0.0350 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 3.5055 lb/month hexane 4.9314 lb/month hexane 6.7129 lb/month

benzene 3.7965 lb/month benzene 5.4425 lb/month benzene 7.5282 lb/month

2,2,4 TMP 4.2486 lb/month 2,2,4 TMP 6.1640 lb/month 2,2,4 TMP 8.6140 lb/month

toluene 4.0356 lb/month toluene 6.0016 lb/month toluene 8.5677 lb/month

ethylbenzene 0.2432 lb/month ethylbenzene 0.3774 lb/month ethylbenzene 0.5583 lb/month

xylenes 1.0560 lb/month xylenes 1.6437 lb/month xylenes 2.4387 lb/month

naphthalene 0.0015 lb/month naphthalene 0.0026 lb/month naphthalene 0.0042 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0000 lb/month hexane 0.0741 lb/month hexane 0.0741 lb/month

benzene 0.0000 lb/month benzene 0.1334 lb/month benzene 0.1334 lb/month

2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.2964 lb/month 2,2,4 TMP 0.2964 lb/month

toluene 0.0000 lb/month toluene 0.5187 lb/month toluene 0.5187 lb/month

ethylbenzene 0.0000 lb/month ethylbenzene 0.1037 lb/month ethylbenzene 0.1037 lb/month

xylenes 0.0000 lb/month xylenes 0.5187 lb/month xylenes 0.5187 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0308 lb/month naphthalene 0.0308 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00437 hexane 86.18 65 0.00472 hexane 86.18 65 0.00504

benzene 78.11 65 0.00473 benzene 78.11 65 0.00521 benzene 78.11 65 0.00565

2,2,4 TMP 114.23 65 0.00530 2,2,4 TMP 114.23 65 0.00590 2,2,4 TMP 114.23 65 0.00646

toluene 92.14 65 0.00503 toluene 92.14 65 0.00575 toluene 92.14 65 0.00643

ethylbenzene 106.17 65 0.00030 ethylbenzene 106.17 65 0.00036 ethylbenzene 106.17 65 0.00042

xylenes 106.17 65 0.00132 xylenes 106.17 65 0.00157 xylenes 106.17 65 0.00183

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.752                  0.00330                      hexane 0.020891 5.866         0.00356                  hexane 0.026733 7.037                      0.00380                   

benzene 0.018721 4.752                  0.00394                      benzene 0.025438 5.866         0.00434                  benzene 0.033077 7.037                      0.00470                   
2,2,4 TMP 0.014325 4.752                  0.00301                      2,2,4 TMP 0.019700 5.866         0.00336                  2,2,4 TMP 0.025880 7.037                      0.00368                   

toluene 0.016869 4.752                  0.00355                      toluene 0.023780 5.866         0.00405                  toluene 0.031912 7.037                      0.00453                   
ethylbenzene 0.000882 4.752                  0.00019                      ethylbenzene 0.001298 5.866         0.00022                  ethylbenzene 0.001805 7.037                      0.00026                   

xylenes 0.003831 4.752                  0.00081                      xylenes 0.005652 5.866         0.00096                  xylenes 0.007883 7.037                      0.00112                   
naphthalene 0.000004 4.752                  0.00000                      naphthalene 0.000007 5.866         0.00000                  naphthalene 0.000011 7.037                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 118 - Actuals 2015



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,482.63                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,424.21                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,145.97                  lb/month

0.74 tons/month 0.71 tons/month 0.57 tons/month

Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11

Monthly Throughput (only change if actual is known) Qmonth 93,546.93              barrels/month Monthly Throughput (only change if actual is known) Qmonth 93,546.93              barrels/month Monthly Throughput (only change if actual is known) Qmonth 93,546.93                barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70

Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.560                     psia PvA = exp(A-(B/TLA)) PvA 7.350                     psia PvA = exp(A-(B/TLA)) PvA 6.266                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.181 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.174 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.140 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 569.43 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 546.88 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 439.48 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.41 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.41 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.41 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 630.89 lb/month LF = FF P*MvKc) LF 605.91 lb/month LF = FF P*MvKc) LF 486.92 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 274.90 lb/month LD = KDSDD2P*MvKc)/12 months LD 264.01 lb/month LD = KDSDD2P*MvKc)/12 months LD 212.16 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 41.155 lb/month Total HAP Monthly Emissions 39.052 lb/month Total HAP Monthly Emissions 29.349 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 7.6917 lb/month hexane 7.3189 lb/month hexane 5.5785 lb/month

benzene 8.7294 lb/month benzene 8.2887 lb/month benzene 6.2438 lb/month

2,2,4 TMP 10.1719 lb/month 2,2,4 TMP 9.6508 lb/month 2,2,4 TMP 7.2426 lb/month

toluene 10.4236 lb/month toluene 9.8701 lb/month toluene 7.3344 lb/month

ethylbenzene 0.7582 lb/month ethylbenzene 0.7183 lb/month ethylbenzene 0.5379 lb/month

xylenes 3.3805 lb/month xylenes 3.2048 lb/month xylenes 2.4118 lb/month

naphthalene 0.0359 lb/month naphthalene 0.0355 lb/month naphthalene 0.0338 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 7.6176 lb/month hexane 7.2448 lb/month hexane 5.5044 lb/month

benzene 8.5960 lb/month benzene 8.1553 lb/month benzene 6.1104 lb/month

2,2,4 TMP 9.8755 lb/month 2,2,4 TMP 9.3544 lb/month 2,2,4 TMP 6.9462 lb/month

toluene 9.9049 lb/month toluene 9.3514 lb/month toluene 6.8157 lb/month

ethylbenzene 0.6544 lb/month ethylbenzene 0.6145 lb/month ethylbenzene 0.4342 lb/month

xylenes 2.8618 lb/month xylenes 2.6861 lb/month xylenes 1.8931 lb/month

naphthalene 0.0052 lb/month naphthalene 0.0048 lb/month naphthalene 0.0031 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0741 lb/month hexane 0.0741 lb/month hexane 0.0741 lb/month

benzene 0.1334 lb/month benzene 0.1334 lb/month benzene 0.1334 lb/month

2,2,4 TMP 0.2964 lb/month 2,2,4 TMP 0.2964 lb/month 2,2,4 TMP 0.2964 lb/month

toluene 0.5187 lb/month toluene 0.5187 lb/month toluene 0.5187 lb/month

ethylbenzene 0.1037 lb/month ethylbenzene 0.1037 lb/month ethylbenzene 0.1037 lb/month

xylenes 0.5187 lb/month xylenes 0.5187 lb/month xylenes 0.5187 lb/month

naphthalene 0.0308 lb/month naphthalene 0.0308 lb/month naphthalene 0.0308 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00516 hexane 86.18 65 0.00511 hexane 86.18 65 0.00483

benzene 78.11 65 0.00583 benzene 78.11 65 0.00576 benzene 78.11 65 0.00537

2,2,4 TMP 114.23 65 0.00669 2,2,4 TMP 114.23 65 0.00660 2,2,4 TMP 114.23 65 0.00610

toluene 92.14 65 0.00671 toluene 92.14 65 0.00660 toluene 92.14 65 0.00599

ethylbenzene 106.17 65 0.00044 ethylbenzene 106.17 65 0.00043 ethylbenzene 106.17 65 0.00038

xylenes 106.17 65 0.00194 xylenes 106.17 65 0.00190 xylenes 106.17 65 0.00166

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.560             0.00389                 hexane 0.028346 7.350                   0.00386                 hexane 0.022847 6.266        0.00365                   

benzene 0.036658 7.560             0.00485                 benzene 0.035205 7.350                   0.00479                 benzene 0.027983 6.266        0.00447                   
2,2,4 TMP 0.028797 7.560             0.00381                 2,2,4 TMP 0.027613 7.350                   0.00376                 2,2,4 TMP 0.021752 6.266        0.00347                   

toluene 0.035808 7.560             0.00474                 toluene 0.034222 7.350                   0.00466                 toluene 0.026460 6.266        0.00422                   
ethylbenzene 0.002053 7.560             0.00027                 ethylbenzene 0.001952 7.350                   0.00027                 ethylbenzene 0.001463 6.266        0.00023                   

xylenes 0.008979 7.560             0.00119                 xylenes 0.008531 7.350                   0.00116                 xylenes 0.006378 6.266        0.00102                   
naphthalene 0.000013 7.560             0.00000                 naphthalene 0.000013 7.350                   0.00000                 naphthalene 0.000009 6.266        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 118 - Actuals 2015



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 836.25                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 650.68                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 498.77              lb/month

0.42 tons/month 0.33 tons/month 0.25 tons/month

Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11

Monthly Throughput (only change if actual is known) Qmonth 93,546.93               barrels/month Monthly Throughput (only change if actual is known) Qmonth 93,546.93             barrels/month Monthly Throughput (only change if actual is known) Qmonth 93,546.93         barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70

Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.882                      psia PvA = exp(A-(B/TLA)) PvA 3.951                    psia PvA = exp(A-(B/TLA)) PvA 3.125                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.102 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.079 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 319.93 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 248.30 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 189.66 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.41 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.41 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.41 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 354.46 lb/month LF = FF P*MvKc) LF 275.10 lb/month LF = FF P*MvKc) LF 210.14 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 154.45 lb/month LD = KDSDD2P*MvKc)/12 months LD 119.87 lb/month LD = KDSDD2P*MvKc)/12 months LD 91.56 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 19.350 lb/month Total HAP Monthly Emissions 13.918 lb/month Total HAP Monthly Emissions 9.895 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 3.7340 lb/month hexane 2.6973 lb/month hexane 1.9033 lb/month

benzene 4.1068 lb/month benzene 2.9268 lb/month benzene 2.0391 lb/month

2,2,4 TMP 4.7498 lb/month 2,2,4 TMP 3.3894 lb/month
, ,
TMP 2.3780 lb/month

toluene 4.7623 lb/month toluene 3.3935 lb/month toluene 2.4005 lb/month

ethylbenzene 0.3609 lb/month ethylbenzene 0.2705 lb/month ethylbenzene 0.2075 lb/month

xylenes 1.6358 lb/month xylenes 1.2409 lb/month xylenes 0.9670 lb/month

naphthalene 0.0323 lb/month naphthalene 0.0317 lb/month naphthalene 0.0313 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 3.6599 lb/month hexane 2.6232 lb/month hexane 1.8292 lb/month

benzene 3.9734 lb/month benzene 2.7934 lb/month benzene 1.9057 lb/month

2,2,4 TMP 4.4534 lb/month 2,2,4 TMP 3.0930 lb/month
, ,
TMP 2.0816 lb/month

toluene 4.2436 lb/month toluene 2.8748 lb/month toluene 1.8818 lb/month

ethylbenzene 0.2571 lb/month ethylbenzene 0.1667 lb/month ethylbenzene 0.1038 lb/month

xylenes 1.1171 lb/month xylenes 0.7222 lb/month xylenes 0.4483 lb/month

naphthalene 0.0016 lb/month naphthalene 0.0009 lb/month naphthalene 0.0005 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0741 lb/month hexane 0.0741 lb/month hexane 0.0741 lb/month

benzene 0.1334 lb/month benzene 0.1334 lb/month benzene 0.1334 lb/month

2,2,4 TMP 0.2964 lb/month 2,2,4 TMP 0.2964 lb/month
, ,
TMP 0.2964 lb/month

toluene 0.5187 lb/month toluene 0.5187 lb/month toluene 0.5187 lb/month

ethylbenzene 0.1037 lb/month ethylbenzene 0.1037 lb/month ethylbenzene 0.1037 lb/month

xylenes 0.5187 lb/month xylenes 0.5187 lb/month xylenes 0.5187 lb/month

naphthalene 0.0308 lb/month naphthalene 0.0308 lb/month naphthalene 0.0308 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00442 hexane 86.18 65 0.00408 hexane 86.18 65 0.00372

benzene 78.11 65 0.00479 benzene 78.11 65 0.00434 benzene 78.11 65 0.00388

2,2,4 TMP 114.23 65 0.00537 2,2,4 TMP 114.23 65 0.00481 2,2,4 TMP 114.23 65 0.00424

toluene 92.14 65 0.00512 toluene 92.14 65 0.00447 toluene 92.14 65 0.00383

ethylbenzene 106.17 65 0.00031 ethylbenzene 106.17 65 0.00026 ethylbenzene 106.17 65 0.00021

xylenes 106.17 65 0.00135 xylenes 106.17 65 0.00112 xylenes 106.17 65 0.00091

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 4.882          0.00333                  hexane 0.012151 3.951        0.00308                hexane 0.008774 3.125     0.00281            

benzene 0.019475 4.882          0.00399                  benzene 0.014276 3.951        0.00361                benzene 0.010085 3.125     0.00323            
2,2,4 TMP 0.014926 4.882          0.00306                  2,2,4 TMP 0.010809 3.951        0.00274                2,2,4 TMP 0.007533 3.125     0.00241            

toluene 0.017633 4.882          0.00361                  toluene 0.012455 3.951        0.00315                toluene 0.008443 3.125     0.00270            
ethylbenzene 0.000927 4.882          0.00019                  ethylbenzene 0.000627 3.951        0.00016                ethylbenzene 0.000404 3.125     0.00013            

xylenes 0.004028 4.882          0.00083                  xylenes 0.002715 3.951        0.00069                xylenes 0.001746 3.125     0.00056            
naphthalene 0.000005 4.882          0.00000                  naphthalene 0.000003 3.951        0.00000                naphthalene 0.000002 3.125     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 118 - Actuals 2015



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

119
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 326.47               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 350.19                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 438.50                  lb/month

0.16 tons/month 0.18 tons/month 0.22 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11

Product Information Monthly Throughput (only change if actual is known) Qmonth 86,717.25          barrels/month Monthly Throughput (only change if actual is known) Qmonth 86,717.25            barrels/month Monthly Throughput (only change if actual is known) Qmonth 86,717.25             barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.00 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 80.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 3,642,125                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.776                 psia PvA = exp(A-(B/TLA)) PvA 2.961                   psia PvA = exp(A-(B/TLA)) PvA 3.625                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.053 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.057 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.072 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Primary only  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 132.88 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 142.80 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 179.71 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.59 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.59 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.59 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 133.68 lb/month LF = FF P*MvKc) LF 143.66 lb/month LF = FF P*MvKc) LF 180.80 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 5.8 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.3 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 51.32 lb/month LD = KDSDD2P*MvKc)/12 months LD 55.15 lb/month LD = KDSDD2P*MvKc)/12 months LD 69.41 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 2.1 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 6.905 lb/month Total HAP Monthly Emissions 7.473 lb/month Total HAP Monthly Emissions 9.735 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 1.2146 lb/month hexane 1.3306 lb/month hexane 1.7819 lb/month

If bolted panel, also enter length 0 benzene 1.3174 lb/month benzene 1.4447 lb/month benzene 1.9463 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 1.6049 lb/month 2,2,4 TMP 1.7483 lb/month 2,2,4 TMP 2.3176 lb/month

Loss Factor toluene 1.7255 lb/month toluene 1.8629 lb/month toluene 2.4173 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.1806 lb/month ethylbenzene 0.1890 lb/month ethylbenzene 0.2236 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.8617 lb/month xylenes 0.8980 lb/month xylenes 1.0486 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0359 lb/month naphthalene 0.0360 lb/month naphthalene 0.0362 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 1.1288 lb/month hexane 1.2447 lb/month hexane 1.6961 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 1.1628 lb/month benzene 1.2902 lb/month benzene 1.7918 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 1.2614 lb/month 2,2,4 TMP 1.4048 lb/month 2,2,4 TMP 1.9741 lb/month

Deck drain Stub drain (1-inch diameter) 52 1.2 toluene 1.1244 lb/month toluene 1.2619 lb/month toluene 1.8162 lb/month

Legs (IFR type) IFR type, Adjustable 40 7.9 ethylbenzene 0.0604 lb/month ethylbenzene 0.0688 lb/month ethylbenzene 0.1034 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.2607 lb/month xylenes 0.2969 lb/month xylenes 0.4475 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0003 lb/month naphthalene 0.0003 lb/month naphthalene 0.0005 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 38.90 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0859 lb/month hexane 0.0859 lb/month hexane 0.0859 lb/month

benzene 0.1546 lb/month benzene 0.1546 lb/month benzene 0.1546 lb/month, ,
TMP 0.3435 lb/month 2,2,4 TMP 0.3435 lb/month 2,2,4 TMP 0.3435 lb/month

toluene 0.6010 lb/month toluene 0.6010 lb/month toluene 0.6010 lb/month

ethylbenzene 0.1202 lb/month ethylbenzene 0.1202 lb/month ethylbenzene 0.1202 lb/month

xylenes 0.6010 lb/month xylenes 0.6010 lb/month xylenes 0.6010 lb/month

naphthalene 0.0356 lb/month naphthalene 0.0356 lb/month naphthalene 0.0356 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00355 hexane 86.18 65 0.00364 hexane 86.18 65 0.00395

benzene 78.11 65 0.00366 benzene 78.11 65 0.00378 benzene 78.11 65 0.00417

2,2,4 TMP 114.23 65 0.00397 2,2,4 TMP 114.23 65 0.00411 2,2,4 TMP 114.23 65 0.00459

toluene 92.14 65 0.00354 toluene 92.14 65 0.00369 toluene 92.14 65 0.00422

ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00020 ethylbenzene 106.17 65 0.00024

xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00087 xylenes 106.17 65 0.00104

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.776     0.00268             hexane 0.008137 2.961      0.00275               hexane 0.010785 3.625          0.00298                

benzene 0.008450 2.776     0.00304             benzene 0.009305 2.961      0.00314               benzene 0.012571 3.625          0.00347                
2,2,4 TMP 0.006268 2.776     0.00226             2,2,4 TMP 0.006928 2.961      0.00234               2,2,4 TMP 0.009471 3.625          0.00261                

toluene 0.006926 2.776     0.00250             toluene 0.007715 2.961      0.00261               toluene 0.010802 3.625          0.00298                
ethylbenzene 0.000323 2.776     0.00012             ethylbenzene 0.000365 2.961      0.00012               ethylbenzene 0.000534 3.625          0.00015                

xylenes 0.001393 2.776     0.00050             xylenes 0.001576 2.961      0.00053               xylenes 0.002310 3.625          0.00064                
naphthalene 0.000001 2.776     0.00000             naphthalene 0.000001 2.961      0.00000               naphthalene 0.000002 3.625          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 119 - Actuals 2015



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 600.95                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 780.10                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 993.17                     lb/month

0.30 tons/month 0.39 tons/month 0.50 tons/month

Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11

Monthly Throughput (only change if actual is known) Qmonth 86,717.25                   barrels/month Monthly Throughput (only change if actual is known) Qmonth 86,717.25               barrels/month Monthly Throughput (only change if actual is known) Qmonth 86,717.25                barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70

Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.752                          psia PvA = exp(A-(B/TLA)) PvA 5.866                      psia PvA = exp(A-(B/TLA)) PvA 7.037                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.099 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.128 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.164 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 247.62 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 322.51 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 411.57 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.59 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.59 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.59 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 249.11 lb/month LF = FF P*MvKc) LF 324.45 lb/month LF = FF P*MvKc) LF 414.06 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 95.63 lb/month LD = KDSDD2P*MvKc)/12 months LD 124.55 lb/month LD = KDSDD2P*MvKc)/12 months LD 158.95 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 14.380 lb/month Total HAP Monthly Emissions 20.050 lb/month Total HAP Monthly Emissions 27.333 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.6755 lb/month hexane 3.7288 lb/month hexane 5.0448 lb/month

benzene 2.9591 lb/month benzene 4.1750 lb/month benzene 5.7158 lb/month

2,2,4 TMP 3.4820 lb/month 2,2,4 TMP 4.8969 lb/month 2,2,4 TMP 6.7068 lb/month

toluene 3.5822 lb/month toluene 5.0345 lb/month toluene 6.9302 lb/month

ethylbenzene 0.2998 lb/month ethylbenzene 0.3990 lb/month ethylbenzene 0.5326 lb/month

xylenes 1.3812 lb/month xylenes 1.8153 lb/month xylenes 2.4026 lb/month

naphthalene 0.0367 lb/month naphthalene 0.0375 lb/month naphthalene 0.0388 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.5896 lb/month hexane 3.6429 lb/month hexane 4.9590 lb/month

benzene 2.8046 lb/month benzene 4.0205 lb/month benzene 5.5612 lb/month

2,2,4 TMP 3.1385 lb/month 2,2,4 TMP 4.5534 lb/month 2,2,4 TMP 6.3634 lb/month

toluene 2.9812 lb/month toluene 4.4335 lb/month toluene 6.3291 lb/month

ethylbenzene 0.1796 lb/month ethylbenzene 0.2788 lb/month ethylbenzene 0.4124 lb/month

xylenes 0.7801 lb/month xylenes 1.2143 lb/month xylenes 1.8015 lb/month

naphthalene 0.0011 lb/month naphthalene 0.0019 lb/month naphthalene 0.0031 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0859 lb/month hexane 0.0859 lb/month hexane 0.0859 lb/month

benzene 0.1546 lb/month benzene 0.1546 lb/month benzene 0.1546 lb/month

2,2,4 TMP 0.3435 lb/month 2,2,4 TMP 0.3435 lb/month 2,2,4 TMP 0.3435 lb/month

toluene 0.6010 lb/month toluene 0.6010 lb/month toluene 0.6010 lb/month

ethylbenzene 0.1202 lb/month ethylbenzene 0.1202 lb/month ethylbenzene 0.1202 lb/month

xylenes 0.6010 lb/month xylenes 0.6010 lb/month xylenes 0.6010 lb/month

naphthalene 0.0356 lb/month naphthalene 0.0356 lb/month naphthalene 0.0356 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00437 hexane 86.18 65 0.00472 hexane 86.18 65 0.00504

benzene 78.11 65 0.00473 benzene 78.11 65 0.00521 benzene 78.11 65 0.00565

2,2,4 TMP 114.23 65 0.00530 2,2,4 TMP 114.23 65 0.00590 2,2,4 TMP 114.23 65 0.00646

toluene 92.14 65 0.00503 toluene 92.14 65 0.00575 toluene 92.14 65 0.00643

ethylbenzene 106.17 65 0.00030 ethylbenzene 106.17 65 0.00036 ethylbenzene 106.17 65 0.00042

xylenes 106.17 65 0.00132 xylenes 106.17 65 0.00157 xylenes 106.17 65 0.00183

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.752                  0.00330                      hexane 0.020891 5.866         0.00356                  hexane 0.026733 7.037                      0.00380                   

benzene 0.018721 4.752                  0.00394                      benzene 0.025438 5.866         0.00434                  benzene 0.033077 7.037                      0.00470                   
2,2,4 TMP 0.014325 4.752                  0.00301                      2,2,4 TMP 0.019700 5.866         0.00336                  2,2,4 TMP 0.025880 7.037                      0.00368                   

toluene 0.016869 4.752                  0.00355                      toluene 0.023780 5.866         0.00405                  toluene 0.031912 7.037                      0.00453                   
ethylbenzene 0.000882 4.752                  0.00019                      ethylbenzene 0.001298 5.866         0.00022                  ethylbenzene 0.001805 7.037                      0.00026                   

xylenes 0.003831 4.752                  0.00081                      xylenes 0.005652 5.866         0.00096                  xylenes 0.007883 7.037                      0.00112                   
naphthalene 0.000004 4.752                  0.00000                      naphthalene 0.000007 5.866         0.00000                  naphthalene 0.000011 7.037                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 119 - Actuals 2015



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,098.36                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,055.21                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 849.67                     lb/month

0.55 tons/month 0.53 tons/month 0.42 tons/month

Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11

Monthly Throughput (only change if actual is known) Qmonth 86,717.25              barrels/month Monthly Throughput (only change if actual is known) Qmonth 86,717.25              barrels/month Monthly Throughput (only change if actual is known) Qmonth 86,717.25                barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70

Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.560                     psia PvA = exp(A-(B/TLA)) PvA 7.350                     psia PvA = exp(A-(B/TLA)) PvA 6.266                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.181 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.174 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.140 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 455.55 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 437.51 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 351.59 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.59 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.59 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.59 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 458.29 lb/month LF = FF P*MvKc) LF 440.15 lb/month LF = FF P*MvKc) LF 353.71 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 175.93 lb/month LD = KDSDD2P*MvKc)/12 months LD 168.97 lb/month LD = KDSDD2P*MvKc)/12 months LD 135.79 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 31.093 lb/month Total HAP Monthly Emissions 29.539 lb/month Total HAP Monthly Emissions 22.372 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 5.7131 lb/month hexane 5.4377 lb/month hexane 4.1520 lb/month

benzene 6.5046 lb/month benzene 6.1791 lb/month benzene 4.6684 lb/month

2,2,4 TMP 7.6386 lb/month 2,2,4 TMP 7.2538 lb/month 2,2,4 TMP 5.4748 lb/month

toluene 7.9180 lb/month toluene 7.5091 lb/month toluene 5.6359 lb/month

ethylbenzene 0.6037 lb/month ethylbenzene 0.5742 lb/month ethylbenzene 0.4409 lb/month

xylenes 2.7151 lb/month xylenes 2.5853 lb/month xylenes 1.9995 lb/month

naphthalene 0.0394 lb/month naphthalene 0.0392 lb/month naphthalene 0.0379 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 5.6273 lb/month hexane 5.3519 lb/month hexane 4.0662 lb/month

benzene 6.3500 lb/month benzene 6.0245 lb/month benzene 4.5139 lb/month

2,2,4 TMP 7.2952 lb/month 2,2,4 TMP 6.9103 lb/month 2,2,4 TMP 5.1313 lb/month

toluene 7.3169 lb/month toluene 6.9081 lb/month toluene 5.0349 lb/month

ethylbenzene 0.4834 lb/month ethylbenzene 0.4540 lb/month ethylbenzene 0.3207 lb/month

xylenes 2.1141 lb/month xylenes 1.9842 lb/month xylenes 1.3985 lb/month

naphthalene 0.0038 lb/month naphthalene 0.0035 lb/month naphthalene 0.0023 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0859 lb/month hexane 0.0859 lb/month hexane 0.0859 lb/month

benzene 0.1546 lb/month benzene 0.1546 lb/month benzene 0.1546 lb/month

2,2,4 TMP 0.3435 lb/month 2,2,4 TMP 0.3435 lb/month 2,2,4 TMP 0.3435 lb/month

toluene 0.6010 lb/month toluene 0.6010 lb/month toluene 0.6010 lb/month

ethylbenzene 0.1202 lb/month ethylbenzene 0.1202 lb/month ethylbenzene 0.1202 lb/month

xylenes 0.6010 lb/month xylenes 0.6010 lb/month xylenes 0.6010 lb/month

naphthalene 0.0356 lb/month naphthalene 0.0356 lb/month naphthalene 0.0356 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00516 hexane 86.18 65 0.00511 hexane 86.18 65 0.00483

benzene 78.11 65 0.00583 benzene 78.11 65 0.00576 benzene 78.11 65 0.00537

2,2,4 TMP 114.23 65 0.00669 2,2,4 TMP 114.23 65 0.00660 2,2,4 TMP 114.23 65 0.00610

toluene 92.14 65 0.00671 toluene 92.14 65 0.00660 toluene 92.14 65 0.00599

ethylbenzene 106.17 65 0.00044 ethylbenzene 106.17 65 0.00043 ethylbenzene 106.17 65 0.00038

xylenes 106.17 65 0.00194 xylenes 106.17 65 0.00190 xylenes 106.17 65 0.00166

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.560             0.00389                 hexane 0.028346 7.350                   0.00386                 hexane 0.022847 6.266        0.00365                   

benzene 0.036658 7.560             0.00485                 benzene 0.035205 7.350                   0.00479                 benzene 0.027983 6.266        0.00447                   
2,2,4 TMP 0.028797 7.560             0.00381                 2,2,4 TMP 0.027613 7.350                   0.00376                 2,2,4 TMP 0.021752 6.266        0.00347                   

toluene 0.035808 7.560             0.00474                 toluene 0.034222 7.350                   0.00466                 toluene 0.026460 6.266        0.00422                   
ethylbenzene 0.002053 7.560             0.00027                 ethylbenzene 0.001952 7.350                   0.00027                 ethylbenzene 0.001463 6.266        0.00023                   

xylenes 0.008979 7.560             0.00119                 xylenes 0.008531 7.350                   0.00116                 xylenes 0.006378 6.266        0.00102                   
naphthalene 0.000013 7.560             0.00000                 naphthalene 0.000013 7.350                   0.00000                 naphthalene 0.000009 6.266        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 119 - Actuals 2015



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 620.87                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 483.78                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 371.56              lb/month

0.31 tons/month 0.24 tons/month 0.19 tons/month

Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11

Monthly Throughput (only change if actual is known) Qmonth 86,717.25               barrels/month Monthly Throughput (only change if actual is known) Qmonth 86,717.25             barrels/month Monthly Throughput (only change if actual is known) Qmonth 86,717.25         barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70

Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.882                      psia PvA = exp(A-(B/TLA)) PvA 3.951                    psia PvA = exp(A-(B/TLA)) PvA 3.125                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.102 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.079 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 255.95 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 198.64 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 151.73 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.59 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.59 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.59 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 257.49 lb/month LF = FF P*MvKc) LF 199.84 lb/month LF = FF P*MvKc) LF 152.65 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 98.85 lb/month LD = KDSDD2P*MvKc)/12 months LD 76.72 lb/month LD = KDSDD2P*MvKc)/12 months LD 58.60 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 14.985 lb/month Total HAP Monthly Emissions 10.973 lb/month Total HAP Monthly Emissions 8.001 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.7895 lb/month hexane 2.0237 lb/month hexane 1.4371 lb/month

benzene 3.0898 lb/month benzene 2.2181 lb/month benzene 1.5623 lb/month

2,2,4 TMP 3.6333 lb/month 2,2,4 TMP 2.6283 lb/month
, ,
TMP 1.8812 lb/month

toluene 3.7359 lb/month toluene 2.7247 lb/month toluene 1.9912 lb/month

ethylbenzene 0.3102 lb/month ethylbenzene 0.2434 lb/month ethylbenzene 0.1969 lb/month

xylenes 1.4262 lb/month xylenes 1.1345 lb/month xylenes 0.9322 lb/month

naphthalene 0.0368 lb/month naphthalene 0.0363 lb/month naphthalene 0.0360 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.7036 lb/month hexane 1.9378 lb/month hexane 1.3512 lb/month

benzene 2.9353 lb/month benzene 2.0635 lb/month benzene 1.4078 lb/month

2,2,4 TMP 3.2898 lb/month 2,2,4 TMP 2.2849 lb/month
, ,
TMP 1.5377 lb/month

toluene 3.1348 lb/month toluene 2.1236 lb/month toluene 1.3901 lb/month

ethylbenzene 0.1899 lb/month ethylbenzene 0.1232 lb/month ethylbenzene 0.0767 lb/month

xylenes 0.8252 lb/month xylenes 0.5335 lb/month xylenes 0.3312 lb/month

naphthalene 0.0012 lb/month naphthalene 0.0007 lb/month naphthalene 0.0004 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0859 lb/month hexane 0.0859 lb/month hexane 0.0859 lb/month

benzene 0.1546 lb/month benzene 0.1546 lb/month benzene 0.1546 lb/month

2,2,4 TMP 0.3435 lb/month 2,2,4 TMP 0.3435 lb/month
, ,
TMP 0.3435 lb/month

toluene 0.6010 lb/month toluene 0.6010 lb/month toluene 0.6010 lb/month

ethylbenzene 0.1202 lb/month ethylbenzene 0.1202 lb/month ethylbenzene 0.1202 lb/month

xylenes 0.6010 lb/month xylenes 0.6010 lb/month xylenes 0.6010 lb/month

naphthalene 0.0356 lb/month naphthalene 0.0356 lb/month naphthalene 0.0356 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00442 hexane 86.18 65 0.00408 hexane 86.18 65 0.00372

benzene 78.11 65 0.00479 benzene 78.11 65 0.00434 benzene 78.11 65 0.00388

2,2,4 TMP 114.23 65 0.00537 2,2,4 TMP 114.23 65 0.00481 2,2,4 TMP 114.23 65 0.00424

toluene 92.14 65 0.00512 toluene 92.14 65 0.00447 toluene 92.14 65 0.00383

ethylbenzene 106.17 65 0.00031 ethylbenzene 106.17 65 0.00026 ethylbenzene 106.17 65 0.00021

xylenes 106.17 65 0.00135 xylenes 106.17 65 0.00112 xylenes 106.17 65 0.00091

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 4.882          0.00333                  hexane 0.012151 3.951        0.00308                hexane 0.008774 3.125     0.00281            

benzene 0.019475 4.882          0.00399                  benzene 0.014276 3.951        0.00361                benzene 0.010085 3.125     0.00323            
2,2,4 TMP 0.014926 4.882          0.00306                  2,2,4 TMP 0.010809 3.951        0.00274                2,2,4 TMP 0.007533 3.125     0.00241            

toluene 0.017633 4.882          0.00361                  toluene 0.012455 3.951        0.00315                toluene 0.008443 3.125     0.00270            
ethylbenzene 0.000927 4.882          0.00019                  ethylbenzene 0.000627 3.951        0.00016                ethylbenzene 0.000404 3.125     0.00013            

xylenes 0.004028 4.882          0.00083                  xylenes 0.002715 3.951        0.00069                xylenes 0.001746 3.125     0.00056            
naphthalene 0.000005 4.882          0.00000                  naphthalene 0.000003 3.951        0.00000                naphthalene 0.000002 3.125     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 119 - Actuals 2015



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

120
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 16.16                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 17.43                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 22.47                    lb/month

0.01 tons/month 0.01 tons/month 0.01 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Product Information Monthly Throughput (only change if actual is known) Qmonth 42,848.97          barrels/month Monthly Throughput (only change if actual is known) Qmonth 42,848.97            barrels/month Monthly Throughput (only change if actual is known) Qmonth 42,848.97             barrels/month

Average organic liquid density WL 6.38 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 3.17 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 80.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 1,799,657                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 0.226                 psia PvA = exp(A-(B/TLA)) PvA 0.251                   psia PvA = exp(A-(B/TLA)) PvA 0.351                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.006 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 0.78 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 0.87 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.22 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.83 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.83 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.83 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 7.62 lb/month LF = FF P*MvKc) LF 8.48 lb/month LF = FF P*MvKc) LF 11.86 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 2.93 lb/month LD = KDSDD2P*MvKc)/12 months LD 3.25 lb/month LD = KDSDD2P*MvKc)/12 months LD 4.55 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Ethanol Product - same as January Ethanol Product - same as January Ethanol

Deck Design Data Total HAP Monthly Emissions 0.127 lb/month Total HAP Monthly Emissions 0.134 lb/month Total HAP Monthly Emissions 0.164 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.0189 lb/month hexane 0.0205 lb/month hexane 0.0264 lb/month

If bolted panel, also enter length 0 benzene 0.0213 lb/month benzene 0.0231 lb/month benzene 0.0297 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0281 lb/month 2,2,4 TMP 0.0300 lb/month 2,2,4 TMP 0.0376 lb/month

Loss Factor toluene 0.0333 lb/month toluene 0.0352 lb/month toluene 0.0426 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0043 lb/month ethylbenzene 0.0044 lb/month ethylbenzene 0.0048 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0207 lb/month xylenes 0.0212 lb/month xylenes 0.0233 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.0165 lb/month hexane 0.0180 lb/month hexane 0.0240 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 0.0170 lb/month benzene 0.0187 lb/month benzene 0.0254 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0184 lb/month 2,2,4 TMP 0.0204 lb/month 2,2,4 TMP 0.0279 lb/month

Deck drain Stub drain (1-inch diameter) 52 1.2 toluene 0.0164 lb/month toluene 0.0183 lb/month toluene 0.0257 lb/month

Legs (IFR type) IFR type, Adjustable 40 7.9 ethylbenzene 0.0009 lb/month ethylbenzene 0.0010 lb/month ethylbenzene 0.0015 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0038 lb/month xylenes 0.0043 lb/month xylenes 0.0063 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 38.90 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0024 lb/month hexane 0.0024 lb/month hexane 0.0024 lb/month

benzene 0.0044 lb/month benzene 0.0044 lb/month benzene 0.0044 lb/month, ,
TMP 0.0097 lb/month 2,2,4 TMP 0.0097 lb/month 2,2,4 TMP 0.0097 lb/month

toluene 0.0169 lb/month toluene 0.0169 lb/month toluene 0.0169 lb/month

ethylbenzene 0.0034 lb/month ethylbenzene 0.0034 lb/month ethylbenzene 0.0034 lb/month

xylenes 0.0169 lb/month xylenes 0.0169 lb/month xylenes 0.0169 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00145 hexane 86.18 50 0.00143 hexane 86.18 50 0.00136

benzene 78.11 50 0.00150 benzene 78.11 50 0.00148 benzene 78.11 50 0.00144

2,2,4 TMP 114.23 50 0.00163 2,2,4 TMP 114.23 50 0.00162 2,2,4 TMP 114.23 50 0.00158

toluene 92.14 50 0.00145 toluene 92.14 50 0.00145 toluene 92.14 50 0.00146

ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008

xylenes 106.17 50 0.00034 xylenes 106.17 50 0.00034 xylenes 106.17 50 0.00036

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000191 0.226     0.00084             hexane 0.000209 0.251      0.00083               hexane 0.000277 0.351          0.00079                

benzene 0.000217 0.226     0.00096             benzene 0.000239 0.251      0.00095               benzene 0.000323 0.351          0.00092                
2,2,4 TMP 0.000161 0.226     0.00071             2,2,4 TMP 0.000178 0.251      0.00071               2,2,4 TMP 0.000243 0.351          0.00069                

toluene 0.000178 0.226     0.00079             toluene 0.000198 0.251      0.00079               toluene 0.000277 0.351          0.00079                
ethylbenzene 0.000008 0.226     0.00004             ethylbenzene 0.000009 0.251      0.00004               ethylbenzene 0.000014 0.351          0.00004                

xylenes 0.000036 0.226     0.00016             xylenes 0.000040 0.251      0.00016               xylenes 0.000059 0.351          0.00017                
naphthalene 0.000000 0.226     0.00000             naphthalene 0.000000 0.251      0.00000               naphthalene 0.000000 0.351          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 120 - Actuals 2015



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 32.67                          lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 44.74                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 59.54                       lb/month

0.02 tons/month 0.02 tons/month 0.03 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 42,848.97                   barrels/month Monthly Throughput (only change if actual is known) Qmonth 42,848.97               barrels/month Monthly Throughput (only change if actual is known) Qmonth 42,848.97                barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.550                          psia PvA = exp(A-(B/TLA)) PvA 0.781                      psia PvA = exp(A-(B/TLA)) PvA 1.060                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.010 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.014 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.019 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.93 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 2.76 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.78 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.83 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.83 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.83 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 18.72 lb/month LF = FF P*MvKc) LF 26.84 lb/month LF = FF P*MvKc) LF 36.79 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 7.19 lb/month LD = KDSDD2P*MvKc)/12 months LD 10.30 lb/month LD = KDSDD2P*MvKc)/12 months LD 14.12 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.223 lb/month Total HAP Monthly Emissions 0.289 lb/month Total HAP Monthly Emissions 0.367 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0375 lb/month hexane 0.0496 lb/month hexane 0.0635 lb/month

benzene 0.0424 lb/month benzene 0.0565 lb/month benzene 0.0728 lb/month

2,2,4 TMP 0.0522 lb/month 2,2,4 TMP 0.0687 lb/month 2,2,4 TMP 0.0880 lb/month

toluene 0.0573 lb/month toluene 0.0744 lb/month toluene 0.0948 lb/month

ethylbenzene 0.0058 lb/month ethylbenzene 0.0070 lb/month ethylbenzene 0.0085 lb/month

xylenes 0.0275 lb/month xylenes 0.0327 lb/month xylenes 0.0391 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0351 lb/month hexane 0.0472 lb/month hexane 0.0610 lb/month

benzene 0.0380 lb/month benzene 0.0521 lb/month benzene 0.0684 lb/month

2,2,4 TMP 0.0426 lb/month 2,2,4 TMP 0.0590 lb/month 2,2,4 TMP 0.0783 lb/month

toluene 0.0404 lb/month toluene 0.0575 lb/month toluene 0.0779 lb/month

ethylbenzene 0.0024 lb/month ethylbenzene 0.0036 lb/month ethylbenzene 0.0051 lb/month

xylenes 0.0106 lb/month xylenes 0.0157 lb/month xylenes 0.0222 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0024 lb/month hexane 0.0024 lb/month hexane 0.0024 lb/month

benzene 0.0044 lb/month benzene 0.0044 lb/month benzene 0.0044 lb/month

2,2,4 TMP 0.0097 lb/month 2,2,4 TMP 0.0097 lb/month 2,2,4 TMP 0.0097 lb/month

toluene 0.0169 lb/month toluene 0.0169 lb/month toluene 0.0169 lb/month

ethylbenzene 0.0034 lb/month ethylbenzene 0.0034 lb/month ethylbenzene 0.0034 lb/month

xylenes 0.0169 lb/month xylenes 0.0169 lb/month xylenes 0.0169 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00126 hexane 86.18 50 0.00118 hexane 86.18 50 0.00112

benzene 78.11 50 0.00137 benzene 78.11 50 0.00131 benzene 78.11 50 0.00125

2,2,4 TMP 114.23 50 0.00153 2,2,4 TMP 114.23 50 0.00148 2,2,4 TMP 114.23 50 0.00143

toluene 92.14 50 0.00145 toluene 92.14 50 0.00144 toluene 92.14 50 0.00142

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009

xylenes 106.17 50 0.00038 xylenes 106.17 50 0.00039 xylenes 106.17 50 0.00041

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000402 0.550                  0.00073                      hexane 0.000536 0.781         0.00069                  hexane 0.000686 1.060                      0.00065                   

benzene 0.000481 0.550                  0.00087                      benzene 0.000653 0.781         0.00084                  benzene 0.000849 1.060                      0.00080                   
2,2,4 TMP 0.000368 0.550                  0.00067                      2,2,4 TMP 0.000506 0.781         0.00065                  2,2,4 TMP 0.000665 1.060                      0.00063                   

toluene 0.000433 0.550                  0.00079                      toluene 0.000611 0.781         0.00078                  toluene 0.000819 1.060                      0.00077                   
ethylbenzene 0.000023 0.550                  0.00004                      ethylbenzene 0.000033 0.781         0.00004                  ethylbenzene 0.000046 1.060                      0.00004                   

xylenes 0.000098 0.550                  0.00018                      xylenes 0.000145 0.781         0.00019                  xylenes 0.000202 1.060                      0.00019                   
naphthalene 0.000000 0.550                  0.00000                      naphthalene 0.000000 0.781         0.00000                  naphthalene 0.000000 1.060                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 120 - Actuals 2015



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 66.84                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 63.85                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 49.55                       lb/month

0.03 tons/month 0.03 tons/month 0.02 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 42,848.97              barrels/month Monthly Throughput (only change if actual is known) Qmonth 42,848.97              barrels/month Monthly Throughput (only change if actual is known) Qmonth 42,848.97                barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 1.196                     psia PvA = exp(A-(B/TLA)) PvA 1.141                     psia PvA = exp(A-(B/TLA)) PvA 0.873                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.021 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.020 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.015 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 4.29 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 4.08 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.09 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.83 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.83 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.83 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 41.71 lb/month LF = FF P*MvKc) LF 39.70 lb/month LF = FF P*MvKc) LF 30.08 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 16.01 lb/month LD = KDSDD2P*MvKc)/12 months LD 15.24 lb/month LD = KDSDD2P*MvKc)/12 months LD 11.55 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.404 lb/month Total HAP Monthly Emissions 0.389 lb/month Total HAP Monthly Emissions 0.314 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0700 lb/month hexane 0.0673 lb/month hexane 0.0542 lb/month

benzene 0.0806 lb/month benzene 0.0774 lb/month benzene 0.0619 lb/month

2,2,4 TMP 0.0972 lb/month 2,2,4 TMP 0.0935 lb/month 2,2,4 TMP 0.0750 lb/month

toluene 0.1048 lb/month toluene 0.1007 lb/month toluene 0.0811 lb/month

ethylbenzene 0.0092 lb/month ethylbenzene 0.0089 lb/month ethylbenzene 0.0075 lb/month

xylenes 0.0423 lb/month xylenes 0.0410 lb/month xylenes 0.0347 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0676 lb/month hexane 0.0649 lb/month hexane 0.0518 lb/month

benzene 0.0762 lb/month benzene 0.0731 lb/month benzene 0.0575 lb/month

2,2,4 TMP 0.0876 lb/month 2,2,4 TMP 0.0838 lb/month 2,2,4 TMP 0.0654 lb/month

toluene 0.0878 lb/month toluene 0.0838 lb/month toluene 0.0642 lb/month

ethylbenzene 0.0058 lb/month ethylbenzene 0.0055 lb/month ethylbenzene 0.0041 lb/month

xylenes 0.0254 lb/month xylenes 0.0241 lb/month xylenes 0.0178 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0024 lb/month hexane 0.0024 lb/month hexane 0.0024 lb/month

benzene 0.0044 lb/month benzene 0.0044 lb/month benzene 0.0044 lb/month

2,2,4 TMP 0.0097 lb/month 2,2,4 TMP 0.0097 lb/month 2,2,4 TMP 0.0097 lb/month

toluene 0.0169 lb/month toluene 0.0169 lb/month toluene 0.0169 lb/month

ethylbenzene 0.0034 lb/month ethylbenzene 0.0034 lb/month ethylbenzene 0.0034 lb/month

xylenes 0.0169 lb/month xylenes 0.0169 lb/month xylenes 0.0169 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00109 hexane 86.18 50 0.00110 hexane 86.18 50 0.00116

benzene 78.11 50 0.00123 benzene 78.11 50 0.00124 benzene 78.11 50 0.00129

2,2,4 TMP 114.23 50 0.00141 2,2,4 TMP 114.23 50 0.00142 2,2,4 TMP 114.23 50 0.00146

toluene 92.14 50 0.00142 toluene 92.14 50 0.00142 toluene 92.14 50 0.00143

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009

xylenes 106.17 50 0.00041 xylenes 106.17 50 0.00041 xylenes 106.17 50 0.00040

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000756 1.196             0.00063                 hexane 0.000728 1.141                   0.00064                 hexane 0.000587 0.873        0.00067                   

benzene 0.000941 1.196             0.00079                 benzene 0.000904 1.141                   0.00079                 benzene 0.000719 0.873        0.00082                   
2,2,4 TMP 0.000739 1.196             0.00062                 2,2,4 TMP 0.000709 1.141                   0.00062                 2,2,4 TMP 0.000559 0.873        0.00064                   

toluene 0.000920 1.196             0.00077                 toluene 0.000879 1.141                   0.00077                 toluene 0.000679 0.873        0.00078                   
ethylbenzene 0.000053 1.196             0.00004                 ethylbenzene 0.000050 1.141                   0.00004                 ethylbenzene 0.000038 0.873        0.00004                   

xylenes 0.000231 1.196             0.00019                 xylenes 0.000219 1.141                   0.00019                 xylenes 0.000164 0.873        0.00019                   
naphthalene 0.000000 1.196             0.00000                 naphthalene 0.000000 1.141                   0.00000                 naphthalene 0.000000 0.873        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 120 - Actuals 2015



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 33.98                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 25.21                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 18.61                lb/month

0.02 tons/month 0.01 tons/month 0.01 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 42,848.97               barrels/month Monthly Throughput (only change if actual is known) Qmonth 42,848.97             barrels/month Monthly Throughput (only change if actual is known) Qmonth 42,848.97         barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.575                      psia PvA = exp(A-(B/TLA)) PvA 0.404                    psia PvA = exp(A-(B/TLA)) PvA 0.275                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.010 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 2.02 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 1.41 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 0.95 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.83 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.83 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.83 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 19.60 lb/month LF = FF P*MvKc) LF 13.71 lb/month LF = FF P*MvKc) LF 9.27 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 7.53 lb/month LD = KDSDD2P*MvKc)/12 months LD 5.26 lb/month LD = KDSDD2P*MvKc)/12 months LD 3.56 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.230 lb/month Total HAP Monthly Emissions 0.180 lb/month Total HAP Monthly Emissions 0.142 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0389 lb/month hexane 0.0295 lb/month hexane 0.0219 lb/month

benzene 0.0440 lb/month benzene 0.0332 lb/month benzene 0.0246 lb/month

2,2,4 TMP 0.0541 lb/month 2,2,4 TMP 0.0416 lb/month
, ,
TMP 0.0318 lb/month

toluene 0.0592 lb/month toluene 0.0466 lb/month toluene 0.0370 lb/month

ethylbenzene 0.0059 lb/month ethylbenzene 0.0051 lb/month ethylbenzene 0.0045 lb/month

xylenes 0.0281 lb/month xylenes 0.0244 lb/month xylenes 0.0217 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0365 lb/month hexane 0.0271 lb/month hexane 0.0195 lb/month

benzene 0.0396 lb/month benzene 0.0289 lb/month benzene 0.0203 lb/month

2,2,4 TMP 0.0444 lb/month 2,2,4 TMP 0.0320 lb/month
, ,
TMP 0.0222 lb/month

toluene 0.0423 lb/month toluene 0.0297 lb/month toluene 0.0200 lb/month

ethylbenzene 0.0026 lb/month ethylbenzene 0.0017 lb/month ethylbenzene 0.0011 lb/month

xylenes 0.0111 lb/month xylenes 0.0075 lb/month xylenes 0.0048 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0024 lb/month hexane 0.0024 lb/month hexane 0.0024 lb/month

benzene 0.0044 lb/month benzene 0.0044 lb/month benzene 0.0044 lb/month

2,2,4 TMP 0.0097 lb/month 2,2,4 TMP 0.0097 lb/month
, ,
TMP 0.0097 lb/month

toluene 0.0169 lb/month toluene 0.0169 lb/month toluene 0.0169 lb/month

ethylbenzene 0.0034 lb/month ethylbenzene 0.0034 lb/month ethylbenzene 0.0034 lb/month

xylenes 0.0169 lb/month xylenes 0.0169 lb/month xylenes 0.0169 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00125 hexane 86.18 50 0.00133 hexane 86.18 50 0.00141

benzene 78.11 50 0.00136 benzene 78.11 50 0.00142 benzene 78.11 50 0.00147

2,2,4 TMP 114.23 50 0.00152 2,2,4 TMP 114.23 50 0.00157 2,2,4 TMP 114.23 50 0.00161

toluene 92.14 50 0.00145 toluene 92.14 50 0.00146 toluene 92.14 50 0.00145

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008

xylenes 106.17 50 0.00038 xylenes 106.17 50 0.00037 xylenes 106.17 50 0.00035

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000418 0.575          0.00073                  hexane 0.000312 0.404        0.00077                hexane 0.000225 0.275     0.00082            

benzene 0.000500 0.575          0.00087                  benzene 0.000367 0.404        0.00091                benzene 0.000259 0.275     0.00094            
2,2,4 TMP 0.000383 0.575          0.00067                  2,2,4 TMP 0.000278 0.404        0.00069                2,2,4 TMP 0.000193 0.275     0.00070            

toluene 0.000453 0.575          0.00079                  toluene 0.000320 0.404        0.00079                toluene 0.000217 0.275     0.00079            
ethylbenzene 0.000024 0.575          0.00004                  ethylbenzene 0.000016 0.404        0.00004                ethylbenzene 0.000010 0.275     0.00004            

xylenes 0.000103 0.575          0.00018                  xylenes 0.000070 0.404        0.00017                xylenes 0.000045 0.275     0.00016            
naphthalene 0.000000 0.575          0.00000                  naphthalene 0.000000 0.404        0.00000                naphthalene 0.000000 0.275     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 120 - Actuals 2015



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

121
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 755.51               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 810.67                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,016.03               lb/month

0.38 tons/month 0.41 tons/month 0.51 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11

Product Information Monthly Throughput (only change if actual is known) Qmonth 308,693.64        barrels/month Monthly Throughput (only change if actual is known) Qmonth 308,693.64          barrels/month Monthly Throughput (only change if actual is known) Qmonth 308,693.64           barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.00 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 150.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 12,965,133                         gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.776                 psia PvA = exp(A-(B/TLA)) PvA 2.961                   psia PvA = exp(A-(B/TLA)) PvA 3.625                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.053 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.057 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.072 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Primary only  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 249.15 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 267.74 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 336.96 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.30 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.30 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.30 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 309.64 lb/month LF = FF P*MvKc) LF 332.74 lb/month LF = FF P*MvKc) LF 418.76 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 5.8 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.3 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 180.42 lb/month LD = KDSDD2P*MvKc)/12 months LD 193.88 lb/month LD = KDSDD2P*MvKc)/12 months LD 244.01 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 2.1 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 15.242 lb/month Total HAP Monthly Emissions 16.565 lb/month Total HAP Monthly Emissions 21.825 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 2.7879 lb/month hexane 3.0575 lb/month hexane 4.1070 lb/month

If bolted panel, also enter length 0 benzene 2.9974 lb/month benzene 3.2936 lb/month benzene 4.4600 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 3.5853 lb/month 2,2,4 TMP 3.9189 lb/month 2,2,4 TMP 5.2427 lb/month

Loss Factor toluene 3.7558 lb/month toluene 4.0755 lb/month toluene 5.3646 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.3687 lb/month ethylbenzene 0.3882 lb/month ethylbenzene 0.4687 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 1.7472 lb/month xylenes 1.8316 lb/month xylenes 2.1818 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0683 lb/month naphthalene 0.0684 lb/month naphthalene 0.0689 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 2.6248 lb/month hexane 2.8945 lb/month hexane 3.9440 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 2.7040 lb/month benzene 3.0002 lb/month benzene 4.1666 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 2.9333 lb/month 2,2,4 TMP 3.2668 lb/month 2,2,4 TMP 4.5906 lb/month

Deck drain 90% closed 60 1.8 toluene 2.6147 lb/month toluene 2.9344 lb/month toluene 4.2235 lb/month

Legs (IFR type) IFR type, Adjustable 112 7.9 ethylbenzene 0.1405 lb/month ethylbenzene 0.1600 lb/month ethylbenzene 0.2405 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.6061 lb/month xylenes 0.6905 lb/month xylenes 1.0407 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0006 lb/month naphthalene 0.0008 lb/month naphthalene 0.0013 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 90.10 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.1630 lb/month hexane 0.1630 lb/month hexane 0.1630 lb/month

benzene 0.2934 lb/month benzene 0.2934 lb/month benzene 0.2934 lb/month, ,
TMP 0.6521 lb/month 2,2,4 TMP 0.6521 lb/month 2,2,4 TMP 0.6521 lb/month

toluene 1.1411 lb/month toluene 1.1411 lb/month toluene 1.1411 lb/month

ethylbenzene 0.2282 lb/month ethylbenzene 0.2282 lb/month ethylbenzene 0.2282 lb/month

xylenes 1.1411 lb/month xylenes 1.1411 lb/month xylenes 1.1411 lb/month

naphthalene 0.0677 lb/month naphthalene 0.0677 lb/month naphthalene 0.0677 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00355 hexane 86.18 65 0.00364 hexane 86.18 65 0.00395

benzene 78.11 65 0.00366 benzene 78.11 65 0.00378 benzene 78.11 65 0.00417

2,2,4 TMP 114.23 65 0.00397 2,2,4 TMP 114.23 65 0.00411 2,2,4 TMP 114.23 65 0.00459

toluene 92.14 65 0.00354 toluene 92.14 65 0.00369 toluene 92.14 65 0.00422

ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00020 ethylbenzene 106.17 65 0.00024

xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00087 xylenes 106.17 65 0.00104

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.776     0.00268             hexane 0.008137 2.961      0.00275               hexane 0.010785 3.625          0.00298                

benzene 0.008450 2.776     0.00304             benzene 0.009305 2.961      0.00314               benzene 0.012571 3.625          0.00347                
2,2,4 TMP 0.006268 2.776     0.00226             2,2,4 TMP 0.006928 2.961      0.00234               2,2,4 TMP 0.009471 3.625          0.00261                

toluene 0.006926 2.776     0.00250             toluene 0.007715 2.961      0.00261               toluene 0.010802 3.625          0.00298                
ethylbenzene 0.000323 2.776     0.00012             ethylbenzene 0.000365 2.961      0.00012               ethylbenzene 0.000534 3.625          0.00015                

xylenes 0.001393 2.776     0.00050             xylenes 0.001576 2.961      0.00053               xylenes 0.002310 3.625          0.00064                
naphthalene 0.000001 2.776     0.00000             naphthalene 0.000001 2.961      0.00000               naphthalene 0.000002 3.625          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 121 - Actuals 2015



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,393.80                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,810.39                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,305.86                  lb/month

0.70 tons/month 0.91 tons/month 1.15 tons/month

Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11

Monthly Throughput (only change if actual is known) Qmonth 308,693.64                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 308,693.64             barrels/month Monthly Throughput (only change if actual is known) Qmonth 308,693.64              barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70

Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.752                          psia PvA = exp(A-(B/TLA)) PvA 5.866                      psia PvA = exp(A-(B/TLA)) PvA 7.037                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.099 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.128 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.164 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 464.29 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 604.70 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 771.70 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.30 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.30 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.30 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 577.00 lb/month LF = FF P*MvKc) LF 751.50 lb/month LF = FF P*MvKc) LF 959.04 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 336.21 lb/month LD = KDSDD2P*MvKc)/12 months LD 437.89 lb/month LD = KDSDD2P*MvKc)/12 months LD 558.82 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 32.625 lb/month Total HAP Monthly Emissions 45.810 lb/month Total HAP Monthly Emissions 62.746 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 6.1849 lb/month hexane 8.6342 lb/month hexane 11.6947 lb/month

benzene 6.8152 lb/month benzene 9.6427 lb/month benzene 13.2255 lb/month

2,2,4 TMP 7.9503 lb/month 2,2,4 TMP 11.2407 lb/month 2,2,4 TMP 15.4495 lb/month

toluene 8.0735 lb/month toluene 11.4508 lb/month toluene 15.8589 lb/month

ethylbenzene 0.6459 lb/month ethylbenzene 0.8765 lb/month ethylbenzene 1.1873 lb/month

xylenes 2.9552 lb/month xylenes 3.9648 lb/month xylenes 5.3304 lb/month

naphthalene 0.0702 lb/month naphthalene 0.0721 lb/month naphthalene 0.0749 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 6.0219 lb/month hexane 8.4712 lb/month hexane 11.5316 lb/month

benzene 6.5218 lb/month benzene 9.3493 lb/month benzene 12.9321 lb/month

2,2,4 TMP 7.2983 lb/month 2,2,4 TMP 10.5886 lb/month 2,2,4 TMP 14.7974 lb/month

toluene 6.9324 lb/month toluene 10.3097 lb/month toluene 14.7178 lb/month

ethylbenzene 0.4177 lb/month ethylbenzene 0.6482 lb/month ethylbenzene 0.9591 lb/month

xylenes 1.8141 lb/month xylenes 2.8237 lb/month xylenes 4.1893 lb/month

naphthalene 0.0026 lb/month naphthalene 0.0045 lb/month naphthalene 0.0073 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1630 lb/month hexane 0.1630 lb/month hexane 0.1630 lb/month

benzene 0.2934 lb/month benzene 0.2934 lb/month benzene 0.2934 lb/month

2,2,4 TMP 0.6521 lb/month 2,2,4 TMP 0.6521 lb/month 2,2,4 TMP 0.6521 lb/month

toluene 1.1411 lb/month toluene 1.1411 lb/month toluene 1.1411 lb/month

ethylbenzene 0.2282 lb/month ethylbenzene 0.2282 lb/month ethylbenzene 0.2282 lb/month

xylenes 1.1411 lb/month xylenes 1.1411 lb/month xylenes 1.1411 lb/month

naphthalene 0.0677 lb/month naphthalene 0.0677 lb/month naphthalene 0.0677 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00437 hexane 86.18 65 0.00472 hexane 86.18 65 0.00504

benzene 78.11 65 0.00473 benzene 78.11 65 0.00521 benzene 78.11 65 0.00565

2,2,4 TMP 114.23 65 0.00530 2,2,4 TMP 114.23 65 0.00590 2,2,4 TMP 114.23 65 0.00646

toluene 92.14 65 0.00503 toluene 92.14 65 0.00575 toluene 92.14 65 0.00643

ethylbenzene 106.17 65 0.00030 ethylbenzene 106.17 65 0.00036 ethylbenzene 106.17 65 0.00042

xylenes 106.17 65 0.00132 xylenes 106.17 65 0.00157 xylenes 106.17 65 0.00183

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.752                  0.00330                      hexane 0.020891 5.866         0.00356                  hexane 0.026733 7.037                      0.00380                   

benzene 0.018721 4.752                  0.00394                      benzene 0.025438 5.866         0.00434                  benzene 0.033077 7.037                      0.00470                   
2,2,4 TMP 0.014325 4.752                  0.00301                      2,2,4 TMP 0.019700 5.866         0.00336                  2,2,4 TMP 0.025880 7.037                      0.00368                   

toluene 0.016869 4.752                  0.00355                      toluene 0.023780 5.866         0.00405                  toluene 0.031912 7.037                      0.00453                   
ethylbenzene 0.000882 4.752                  0.00019                      ethylbenzene 0.001298 5.866         0.00022                  ethylbenzene 0.001805 7.037                      0.00026                   

xylenes 0.003831 4.752                  0.00081                      xylenes 0.005652 5.866         0.00096                  xylenes 0.007883 7.037                      0.00112                   
naphthalene 0.000004 4.752                  0.00000                      naphthalene 0.000007 5.866         0.00000                  naphthalene 0.000011 7.037                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 121 - Actuals 2015



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,550.47                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,450.12                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,972.15                  lb/month

1.28 tons/month 1.23 tons/month 0.99 tons/month

Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11

Monthly Throughput (only change if actual is known) Qmonth 308,693.64            barrels/month Monthly Throughput (only change if actual is known) Qmonth 308,693.64            barrels/month Monthly Throughput (only change if actual is known) Qmonth 308,693.64              barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70

Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.560                     psia PvA = exp(A-(B/TLA)) PvA 7.350                     psia PvA = exp(A-(B/TLA)) PvA 6.266                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.181 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.174 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.140 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 854.15 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 820.32 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 659.22 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.30 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.30 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.30 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 1,061.50 lb/month LF = FF P*MvKc) LF 1,019.47 lb/month LF = FF P*MvKc) LF 819.26 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 618.52 lb/month LD = KDSDD2P*MvKc)/12 months LD 594.03 lb/month LD = KDSDD2P*MvKc)/12 months LD 477.37 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 71.490 lb/month Total HAP Monthly Emissions 67.877 lb/month Total HAP Monthly Emissions 51.209 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 13.2487 lb/month hexane 12.6083 lb/month hexane 9.6185 lb/month

benzene 15.0598 lb/month benzene 14.3029 lb/month benzene 10.7900 lb/month

2,2,4 TMP 17.6163 lb/month 2,2,4 TMP 16.7213 lb/month 2,2,4 TMP 12.5844 lb/month

toluene 18.1559 lb/month toluene 17.2052 lb/month toluene 12.8492 lb/month

ethylbenzene 1.3524 lb/month ethylbenzene 1.2839 lb/month ethylbenzene 0.9741 lb/month

xylenes 6.0571 lb/month xylenes 5.7553 lb/month xylenes 4.3931 lb/month

naphthalene 0.0765 lb/month naphthalene 0.0758 lb/month naphthalene 0.0730 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 13.0857 lb/month hexane 12.4453 lb/month hexane 9.4555 lb/month

benzene 14.7664 lb/month benzene 14.0094 lb/month benzene 10.4966 lb/month

2,2,4 TMP 16.9643 lb/month 2,2,4 TMP 16.0692 lb/month 2,2,4 TMP 11.9324 lb/month

toluene 17.0148 lb/month toluene 16.0641 lb/month toluene 11.7081 lb/month

ethylbenzene 1.1242 lb/month ethylbenzene 1.0556 lb/month ethylbenzene 0.7458 lb/month

xylenes 4.9160 lb/month xylenes 4.6142 lb/month xylenes 3.2520 lb/month

naphthalene 0.0089 lb/month naphthalene 0.0082 lb/month naphthalene 0.0053 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1630 lb/month hexane 0.1630 lb/month hexane 0.1630 lb/month

benzene 0.2934 lb/month benzene 0.2934 lb/month benzene 0.2934 lb/month

2,2,4 TMP 0.6521 lb/month 2,2,4 TMP 0.6521 lb/month 2,2,4 TMP 0.6521 lb/month

toluene 1.1411 lb/month toluene 1.1411 lb/month toluene 1.1411 lb/month

ethylbenzene 0.2282 lb/month ethylbenzene 0.2282 lb/month ethylbenzene 0.2282 lb/month

xylenes 1.1411 lb/month xylenes 1.1411 lb/month xylenes 1.1411 lb/month

naphthalene 0.0677 lb/month naphthalene 0.0677 lb/month naphthalene 0.0677 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00516 hexane 86.18 65 0.00511 hexane 86.18 65 0.00483

benzene 78.11 65 0.00583 benzene 78.11 65 0.00576 benzene 78.11 65 0.00537

2,2,4 TMP 114.23 65 0.00669 2,2,4 TMP 114.23 65 0.00660 2,2,4 TMP 114.23 65 0.00610

toluene 92.14 65 0.00671 toluene 92.14 65 0.00660 toluene 92.14 65 0.00599

ethylbenzene 106.17 65 0.00044 ethylbenzene 106.17 65 0.00043 ethylbenzene 106.17 65 0.00038

xylenes 106.17 65 0.00194 xylenes 106.17 65 0.00190 xylenes 106.17 65 0.00166

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.560             0.00389                 hexane 0.028346 7.350                   0.00386                 hexane 0.022847 6.266        0.00365                   

benzene 0.036658 7.560             0.00485                 benzene 0.035205 7.350                   0.00479                 benzene 0.027983 6.266        0.00447                   
2,2,4 TMP 0.028797 7.560             0.00381                 2,2,4 TMP 0.027613 7.350                   0.00376                 2,2,4 TMP 0.021752 6.266        0.00347                   

toluene 0.035808 7.560             0.00474                 toluene 0.034222 7.350                   0.00466                 toluene 0.026460 6.266        0.00422                   
ethylbenzene 0.002053 7.560             0.00027                 ethylbenzene 0.001952 7.350                   0.00027                 ethylbenzene 0.001463 6.266        0.00023                   

xylenes 0.008979 7.560             0.00119                 xylenes 0.008531 7.350                   0.00116                 xylenes 0.006378 6.266        0.00102                   
naphthalene 0.000013 7.560             0.00000                 naphthalene 0.000013 7.350                   0.00000                 naphthalene 0.000009 6.266        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 121 - Actuals 2015



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,440.11                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,121.32               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 860.37              lb/month

0.72 tons/month 0.56 tons/month 0.43 tons/month

Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11

Monthly Throughput (only change if actual is known) Qmonth 308,693.64             barrels/month Monthly Throughput (only change if actual is known) Qmonth 308,693.64           barrels/month Monthly Throughput (only change if actual is known) Qmonth 308,693.64       barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.70

Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5166.90 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.882                      psia PvA = exp(A-(B/TLA)) PvA 3.951                    psia PvA = exp(A-(B/TLA)) PvA 3.125                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.102 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.079 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 479.90 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 372.45 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 284.50 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.30 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.30 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.30 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 596.40 lb/month LF = FF P*MvKc) LF 462.87 lb/month LF = FF P*MvKc) LF 353.56 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 347.51 lb/month LD = KDSDD2P*MvKc)/12 months LD 269.71 lb/month LD = KDSDD2P*MvKc)/12 months LD 206.01 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 34.032 lb/month Total HAP Monthly Emissions 24.702 lb/month Total HAP Monthly Emissions 17.792 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 6.4501 lb/month hexane 4.6692 lb/month hexane 3.3052 lb/month

benzene 7.1191 lb/month benzene 5.0920 lb/month benzene 3.5671 lb/month

2,2,4 TMP 8.3022 lb/month 2,2,4 TMP 5.9654 lb/month
, ,
TMP 4.2279 lb/month

toluene 8.4309 lb/month toluene 6.0794 lb/month toluene 4.3737 lb/month

ethylbenzene 0.6699 lb/month ethylbenzene 0.5146 lb/month ethylbenzene 0.4065 lb/month

xylenes 3.0600 lb/month xylenes 2.3817 lb/month xylenes 1.9112 lb/month

naphthalene 0.0704 lb/month naphthalene 0.0692 lb/month naphthalene 0.0685 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 6.2871 lb/month hexane 4.5062 lb/month hexane 3.1422 lb/month

benzene 6.8256 lb/month benzene 4.7986 lb/month benzene 3.2736 lb/month

2,2,4 TMP 7.6501 lb/month 2,2,4 TMP 5.3133 lb/month
, ,
TMP 3.5758 lb/month

toluene 7.2898 lb/month toluene 4.9383 lb/month toluene 3.2326 lb/month

ethylbenzene 0.4417 lb/month ethylbenzene 0.2864 lb/month ethylbenzene 0.1783 lb/month

xylenes 1.9189 lb/month xylenes 1.2406 lb/month xylenes 0.7701 lb/month

naphthalene 0.0027 lb/month naphthalene 0.0016 lb/month naphthalene 0.0009 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1630 lb/month hexane 0.1630 lb/month hexane 0.1630 lb/month

benzene 0.2934 lb/month benzene 0.2934 lb/month benzene 0.2934 lb/month

2,2,4 TMP 0.6521 lb/month 2,2,4 TMP 0.6521 lb/month
, ,
TMP 0.6521 lb/month

toluene 1.1411 lb/month toluene 1.1411 lb/month toluene 1.1411 lb/month

ethylbenzene 0.2282 lb/month ethylbenzene 0.2282 lb/month ethylbenzene 0.2282 lb/month

xylenes 1.1411 lb/month xylenes 1.1411 lb/month xylenes 1.1411 lb/month

naphthalene 0.0677 lb/month naphthalene 0.0677 lb/month naphthalene 0.0677 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00442 hexane 86.18 65 0.00408 hexane 86.18 65 0.00372

benzene 78.11 65 0.00479 benzene 78.11 65 0.00434 benzene 78.11 65 0.00388

2,2,4 TMP 114.23 65 0.00537 2,2,4 TMP 114.23 65 0.00481 2,2,4 TMP 114.23 65 0.00424

toluene 92.14 65 0.00512 toluene 92.14 65 0.00447 toluene 92.14 65 0.00383

ethylbenzene 106.17 65 0.00031 ethylbenzene 106.17 65 0.00026 ethylbenzene 106.17 65 0.00021

xylenes 106.17 65 0.00135 xylenes 106.17 65 0.00112 xylenes 106.17 65 0.00091

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 4.882          0.00333                  hexane 0.012151 3.951        0.00308                hexane 0.008774 3.125     0.00281            

benzene 0.019475 4.882          0.00399                  benzene 0.014276 3.951        0.00361                benzene 0.010085 3.125     0.00323            
2,2,4 TMP 0.014926 4.882          0.00306                  2,2,4 TMP 0.010809 3.951        0.00274                2,2,4 TMP 0.007533 3.125     0.00241            

toluene 0.017633 4.882          0.00361                  toluene 0.012455 3.951        0.00315                toluene 0.008443 3.125     0.00270            
ethylbenzene 0.000927 4.882          0.00019                  ethylbenzene 0.000627 3.951        0.00016                ethylbenzene 0.000404 3.125     0.00013            

xylenes 0.004028 4.882          0.00083                  xylenes 0.002715 3.951        0.00069                xylenes 0.001746 3.125     0.00056            
naphthalene 0.000005 4.882          0.00000                  naphthalene 0.000003 3.951        0.00000                naphthalene 0.000002 3.125     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 121 - Actuals 2015



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

114
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 19.52                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 20.98                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 26.31                    lb/month

0.01 tons/month 0.01 tons/month 0.01 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Product Information Monthly Throughput (only change if actual is known) Qmonth 113,433.91        barrels/month Monthly Throughput (only change if actual is known) Qmonth 113,433.91          barrels/month Monthly Throughput (only change if actual is known) Qmonth 113,433.91           barrels/month

Average organic liquid density WL 6.38 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 3.17 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 120.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 4,764,224                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 484.18               TB = TAA + 0.003 αs I TB 487.17                 TB = TAA + 0.003 αs I TB 496.71                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) Gray, light TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 485.13 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 488.59 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 498.68 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 0.235                 psia PvA = exp(A-(B/TLA)) PvA 0.266                   psia PvA = exp(A-(B/TLA)) PvA 0.378                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.22 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 1.38 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.98 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 2.93 lb/month LF = FF P*MvKc) LF 3.32 lb/month LF = FF P*MvKc) LF 4.74 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 6.84 lb/month LD = KDSDD2P*MvKc)/12 months LD 7.75 lb/month LD = KDSDD2P*MvKc)/12 months LD 11.07 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Ethanol Product - same as January Ethanol Product - same as January Ethanol

Deck Design Data Total HAP Monthly Emissions 0.165 lb/month Total HAP Monthly Emissions 0.174 lb/month Total HAP Monthly Emissions 0.206 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.0202 lb/month hexane 0.0220 lb/month hexane 0.0282 lb/month

If bolted panel, also enter length 0 benzene 0.0241 lb/month benzene 0.0261 lb/month benzene 0.0330 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0349 lb/month 2,2,4 TMP 0.0371 lb/month 2,2,4 TMP 0.0451 lb/month

Loss Factor toluene 0.0458 lb/month toluene 0.0480 lb/month toluene 0.0558 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0068 lb/month ethylbenzene 0.0070 lb/month ethylbenzene 0.0075 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0336 lb/month xylenes 0.0342 lb/month xylenes 0.0363 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.0159 lb/month hexane 0.0177 lb/month hexane 0.0239 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.0164 lb/month benzene 0.0184 lb/month benzene 0.0254 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0178 lb/month 2,2,4 TMP 0.0201 lb/month 2,2,4 TMP 0.0280 lb/month

Deck drain Stub drain (1-inch diameter) 116 1.2 toluene 0.0159 lb/month toluene 0.0181 lb/month toluene 0.0259 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0009 lb/month ethylbenzene 0.0010 lb/month ethylbenzene 0.0015 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0037 lb/month xylenes 0.0043 lb/month xylenes 0.0065 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 14.38 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0043 lb/month hexane 0.0043 lb/month hexane 0.0043 lb/month

benzene 0.0077 lb/month benzene 0.0077 lb/month benzene 0.0077 lb/month, ,
TMP 0.0171 lb/month 2,2,4 TMP 0.0171 lb/month 2,2,4 TMP 0.0171 lb/month

toluene 0.0299 lb/month toluene 0.0299 lb/month toluene 0.0299 lb/month

ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month

xylenes 0.0299 lb/month xylenes 0.0299 lb/month xylenes 0.0299 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00145 hexane 86.18 50 0.00142 hexane 86.18 50 0.00134

benzene 78.11 50 0.00149 benzene 78.11 50 0.00148 benzene 78.11 50 0.00143

2,2,4 TMP 114.23 50 0.00162 2,2,4 TMP 114.23 50 0.00161 2,2,4 TMP 114.23 50 0.00158

toluene 92.14 50 0.00145 toluene 92.14 50 0.00145 toluene 92.14 50 0.00146

ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008

xylenes 106.17 50 0.00034 xylenes 106.17 50 0.00034 xylenes 106.17 50 0.00036

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000197 0.235     0.00084             hexane 0.000219 0.266      0.00082               hexane 0.000295 0.378          0.00078                

benzene 0.000225 0.235     0.00096             benzene 0.000252 0.266      0.00095               benzene 0.000346 0.378          0.00091                
2,2,4 TMP 0.000167 0.235     0.00071             2,2,4 TMP 0.000188 0.266      0.00071               2,2,4 TMP 0.000261 0.378          0.00069                

toluene 0.000185 0.235     0.00079             toluene 0.000210 0.266      0.00079               toluene 0.000299 0.378          0.00079                
ethylbenzene 0.000009 0.235     0.00004             ethylbenzene 0.000010 0.266      0.00004               ethylbenzene 0.000015 0.378          0.00004                

xylenes 0.000037 0.235     0.00016             xylenes 0.000043 0.266      0.00016               xylenes 0.000065 0.378          0.00017                
naphthalene 0.000000 0.235     0.00000             naphthalene 0.000000 0.266      0.00000               naphthalene 0.000000 0.378          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.7198 hexane 6.878 1171.5 224.37 0.7998 hexane 6.878 1171.5 224.37 1.0768
benzene 6.906 1211 220.79 0.4129 benzene 6.906 1211 220.79 0.4621 benzene 6.906 1211 220.79 0.6347

2,2,4 TMP 6.812 1257.8 220.74 0.2018 2,2,4 TMP 6.812 1257.8 220.74 0.2269 2,2,4 TMP 6.812 1257.8 220.74 0.3155
toluene 7.017 1377.6 222.64 0.1031 toluene 7.017 1377.6 222.64 0.1169 toluene 7.017 1377.6 222.64 0.1668

ethylbenzene 6.95 1419.3 212.61 0.0278 ethylbenzene 6.95 1419.3 212.61 0.0321 ethylbenzene 6.95 1419.3 212.61 0.0480
xylenes 7.009 1462.3 215.11 0.0240 xylenes 7.009 1462.3 215.11 0.0277 xylenes 7.009 1462.3 215.11 0.0415

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0009

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 114 - Actuals 2015



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 37.28                          lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 50.30                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 66.05                       lb/month

0.02 tons/month 0.03 tons/month 0.03 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 113,433.91                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 113,433.91             barrels/month Monthly Throughput (only change if actual is known) Qmonth 113,433.91              barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.05                        TB = TAA + 0.003 αs I TB 520.93                    TB = TAA + 0.003 αs I TB 530.67                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.74 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.05 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.01 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.607                          psia PvA = exp(A-(B/TLA)) PvA 0.873                      psia PvA = exp(A-(B/TLA)) PvA 1.189                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.015 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.021 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.20 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 4.64 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 6.39 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 7.66 lb/month LF = FF P*MvKc) LF 11.13 lb/month LF = FF P*MvKc) LF 15.33 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 17.90 lb/month LD = KDSDD2P*MvKc)/12 months LD 25.99 lb/month LD = KDSDD2P*MvKc)/12 months LD 35.80 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.268 lb/month Total HAP Monthly Emissions 0.338 lb/month Total HAP Monthly Emissions 0.420 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0399 lb/month hexane 0.0527 lb/month hexane 0.0670 lb/month

benzene 0.0465 lb/month benzene 0.0614 lb/month benzene 0.0785 lb/month

2,2,4 TMP 0.0606 lb/month 2,2,4 TMP 0.0781 lb/month 2,2,4 TMP 0.0984 lb/month

toluene 0.0715 lb/month toluene 0.0898 lb/month toluene 0.1114 lb/month

ethylbenzene 0.0085 lb/month ethylbenzene 0.0098 lb/month ethylbenzene 0.0114 lb/month

xylenes 0.0409 lb/month xylenes 0.0465 lb/month xylenes 0.0534 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0356 lb/month hexane 0.0484 lb/month hexane 0.0627 lb/month

benzene 0.0388 lb/month benzene 0.0537 lb/month benzene 0.0708 lb/month

2,2,4 TMP 0.0436 lb/month 2,2,4 TMP 0.0611 lb/month 2,2,4 TMP 0.0813 lb/month

toluene 0.0417 lb/month toluene 0.0599 lb/month toluene 0.0815 lb/month

ethylbenzene 0.0025 lb/month ethylbenzene 0.0038 lb/month ethylbenzene 0.0054 lb/month

xylenes 0.0110 lb/month xylenes 0.0166 lb/month xylenes 0.0235 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0043 lb/month hexane 0.0043 lb/month hexane 0.0043 lb/month

benzene 0.0077 lb/month benzene 0.0077 lb/month benzene 0.0077 lb/month

2,2,4 TMP 0.0171 lb/month 2,2,4 TMP 0.0171 lb/month 2,2,4 TMP 0.0171 lb/month

toluene 0.0299 lb/month toluene 0.0299 lb/month toluene 0.0299 lb/month

ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month

xylenes 0.0299 lb/month xylenes 0.0299 lb/month xylenes 0.0299 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00124 hexane 86.18 50 0.00116 hexane 86.18 50 0.00109

benzene 78.11 50 0.00135 benzene 78.11 50 0.00129 benzene 78.11 50 0.00123

2,2,4 TMP 114.23 50 0.00152 2,2,4 TMP 114.23 50 0.00146 2,2,4 TMP 114.23 50 0.00141

toluene 92.14 50 0.00145 toluene 92.14 50 0.00143 toluene 92.14 50 0.00142

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009

xylenes 106.17 50 0.00038 xylenes 106.17 50 0.00040 xylenes 106.17 50 0.00041

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000437 0.607                  0.00072                      hexane 0.000587 0.873         0.00067                  hexane 0.000752 1.189                      0.00063                   

benzene 0.000524 0.607                  0.00086                      benzene 0.000719 0.873         0.00082                  benzene 0.000937 1.189                      0.00079                   
2,2,4 TMP 0.000403 0.607                  0.00066                      2,2,4 TMP 0.000559 0.873         0.00064                  2,2,4 TMP 0.000736 1.189                      0.00062                   

toluene 0.000477 0.607                  0.00079                      toluene 0.000680 0.873         0.00078                  toluene 0.000914 1.189                      0.00077                   
ethylbenzene 0.000025 0.607                  0.00004                      ethylbenzene 0.000038 0.873         0.00004                  ethylbenzene 0.000052 1.189                      0.00004                   

xylenes 0.000110 0.607                  0.00018                      xylenes 0.000164 0.873         0.00019                  xylenes 0.000229 1.189                      0.00019                   
naphthalene 0.000000 0.607                  0.00000                      naphthalene 0.000000 0.873         0.00000                  naphthalene 0.000000 1.189                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5923 hexane 6.878 1171.5 224.37 2.1413 hexane 6.878 1171.5 224.37 2.7447
benzene 6.906 1211 220.79 0.9632 benzene 6.906 1211 220.79 1.3206 benzene 6.906 1211 220.79 1.7202

2,2,4 TMP 6.812 1257.8 220.74 0.4867 2,2,4 TMP 6.812 1257.8 220.74 0.6756 2,2,4 TMP 6.812 1257.8 220.74 0.8891
toluene 7.017 1377.6 222.64 0.2660 toluene 7.017 1377.6 222.64 0.3788 toluene 7.017 1377.6 222.64 0.5094

ethylbenzene 6.95 1419.3 212.61 0.0811 ethylbenzene 6.95 1419.3 212.61 0.1207 ethylbenzene 6.95 1419.3 212.61 0.1682
xylenes 7.009 1462.3 215.11 0.0705 xylenes 7.009 1462.3 215.11 0.1052 xylenes 7.009 1462.3 215.11 0.1471

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0029 naphthalene 7.146 1831.6 211.82 0.0045

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 114 - Actuals 2015



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 73.75                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 69.71                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 53.97                       lb/month

0.04 tons/month 0.03 tons/month 0.03 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 113,433.91            barrels/month Monthly Throughput (only change if actual is known) Qmonth 113,433.91            barrels/month Monthly Throughput (only change if actual is known) Qmonth 113,433.91              barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 534.61                   TB = TAA + 0.003 αs I TB 533.00                   TB = TAA + 0.003 αs I TB 524.31                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 537.97 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 535.95 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 526.65 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 1.341                     psia PvA = exp(A-(B/TLA)) PvA 1.261                     psia PvA = exp(A-(B/TLA)) PvA 0.948                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.024 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.023 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.017 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 7.25 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 6.80 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 5.05 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 17.38 lb/month LF = FF P*MvKc) LF 16.30 lb/month LF = FF P*MvKc) LF 12.11 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 40.59 lb/month LD = KDSDD2P*MvKc)/12 months LD 38.08 lb/month LD = KDSDD2P*MvKc)/12 months LD 28.28 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.459 lb/month Total HAP Monthly Emissions 0.438 lb/month Total HAP Monthly Emissions 0.358 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0737 lb/month hexane 0.0702 lb/month hexane 0.0561 lb/month

benzene 0.0865 lb/month benzene 0.0823 lb/month benzene 0.0654 lb/month

2,2,4 TMP 0.1080 lb/month 2,2,4 TMP 0.1029 lb/month 2,2,4 TMP 0.0829 lb/month

toluene 0.1217 lb/month toluene 0.1163 lb/month toluene 0.0948 lb/month

ethylbenzene 0.0121 lb/month ethylbenzene 0.0117 lb/month ethylbenzene 0.0102 lb/month

xylenes 0.0568 lb/month xylenes 0.0550 lb/month xylenes 0.0481 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0694 lb/month hexane 0.0659 lb/month hexane 0.0518 lb/month

benzene 0.0788 lb/month benzene 0.0746 lb/month benzene 0.0578 lb/month

2,2,4 TMP 0.0909 lb/month 2,2,4 TMP 0.0859 lb/month 2,2,4 TMP 0.0659 lb/month

toluene 0.0919 lb/month toluene 0.0865 lb/month toluene 0.0650 lb/month

ethylbenzene 0.0061 lb/month ethylbenzene 0.0057 lb/month ethylbenzene 0.0042 lb/month

xylenes 0.0269 lb/month xylenes 0.0251 lb/month xylenes 0.0182 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0043 lb/month hexane 0.0043 lb/month hexane 0.0043 lb/month

benzene 0.0077 lb/month benzene 0.0077 lb/month benzene 0.0077 lb/month

2,2,4 TMP 0.0171 lb/month 2,2,4 TMP 0.0171 lb/month 2,2,4 TMP 0.0171 lb/month

toluene 0.0299 lb/month toluene 0.0299 lb/month toluene 0.0299 lb/month

ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month

xylenes 0.0299 lb/month xylenes 0.0299 lb/month xylenes 0.0299 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00106 hexane 86.18 50 0.00108 hexane 86.18 50 0.00114

benzene 78.11 50 0.00121 benzene 78.11 50 0.00122 benzene 78.11 50 0.00127

2,2,4 TMP 114.23 50 0.00139 2,2,4 TMP 114.23 50 0.00140 2,2,4 TMP 114.23 50 0.00145

toluene 92.14 50 0.00141 toluene 92.14 50 0.00141 toluene 92.14 50 0.00143

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009

xylenes 106.17 50 0.00041 xylenes 106.17 50 0.00041 xylenes 106.17 50 0.00040

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000828 1.341             0.00062                 hexane 0.000789 1.261                   0.00063                 hexane 0.000627 0.948        0.00066                   

benzene 0.001037 1.341             0.00077                 benzene 0.000985 1.261                   0.00078                 benzene 0.000771 0.948        0.00081                   
2,2,4 TMP 0.000818 1.341             0.00061                 2,2,4 TMP 0.000775 1.261                   0.00061                 2,2,4 TMP 0.000601 0.948        0.00063                   

toluene 0.001025 1.341             0.00076                 toluene 0.000967 1.261                   0.00077                 toluene 0.000735 0.948        0.00078                   
ethylbenzene 0.000060 1.341             0.00004                 ethylbenzene 0.000056 1.261                   0.00004                 ethylbenzene 0.000041 0.948        0.00004                   

xylenes 0.000261 1.341             0.00019                 xylenes 0.000244 1.261                   0.00019                 xylenes 0.000179 0.948        0.00019                   
naphthalene 0.000000 1.341             0.00000                 naphthalene 0.000000 1.261                   0.00000                 naphthalene 0.000000 0.948        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 3.0210 hexane 6.878 1171.5 224.37 2.8776 hexane 6.878 1171.5 224.37 2.2871
benzene 6.906 1211 220.79 1.9050 benzene 6.906 1211 220.79 1.8089 benzene 6.906 1211 220.79 1.4166

2,2,4 TMP 6.812 1257.8 220.74 0.9886 2,2,4 TMP 6.812 1257.8 220.74 0.9368 2,2,4 TMP 6.812 1257.8 220.74 0.7267
toluene 7.017 1377.6 222.64 0.5711 toluene 7.017 1377.6 222.64 0.5389 toluene 7.017 1377.6 222.64 0.4098

ethylbenzene 6.95 1419.3 212.61 0.1911 ethylbenzene 6.95 1419.3 212.61 0.1791 ethylbenzene 6.95 1419.3 212.61 0.1318
xylenes 7.009 1462.3 215.11 0.1673 xylenes 7.009 1462.3 215.11 0.1567 xylenes 7.009 1462.3 215.11 0.1150

naphthalene 7.146 1831.6 211.82 0.0053 naphthalene 7.146 1831.6 211.82 0.0048 naphthalene 7.146 1831.6 211.82 0.0033

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 114 - Actuals 2015



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 37.41                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 28.27                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 21.79                lb/month

0.02 tons/month 0.01 tons/month 0.01 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 113,433.91             barrels/month Monthly Throughput (only change if actual is known) Qmonth 113,433.91           barrels/month Monthly Throughput (only change if actual is known) Qmonth 113,433.91       barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 511.28                    TB = TAA + 0.003 αs I TB 500.73                  TB = TAA + 0.003 αs I TB 489.58              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.87 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 501.69 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 490.34 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.609                      psia PvA = exp(A-(B/TLA)) PvA 0.420                    psia PvA = exp(A-(B/TLA)) PvA 0.283                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.21 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 2.19 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.47 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 7.69 lb/month LF = FF P*MvKc) LF 5.26 lb/month LF = FF P*MvKc) LF 3.53 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 17.97 lb/month LD = KDSDD2P*MvKc)/12 months LD 12.29 lb/month LD = KDSDD2P*MvKc)/12 months LD 8.25 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.269 lb/month Total HAP Monthly Emissions 0.217 lb/month Total HAP Monthly Emissions 0.179 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0400 lb/month hexane 0.0304 lb/month hexane 0.0229 lb/month

benzene 0.0466 lb/month benzene 0.0355 lb/month benzene 0.0271 lb/month

2,2,4 TMP 0.0608 lb/month 2,2,4 TMP 0.0479 lb/month
, ,
TMP 0.0384 lb/month

toluene 0.0717 lb/month toluene 0.0586 lb/month toluene 0.0491 lb/month

ethylbenzene 0.0085 lb/month ethylbenzene 0.0076 lb/month ethylbenzene 0.0070 lb/month

xylenes 0.0410 lb/month xylenes 0.0371 lb/month xylenes 0.0345 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0358 lb/month hexane 0.0261 lb/month hexane 0.0187 lb/month

benzene 0.0390 lb/month benzene 0.0278 lb/month benzene 0.0195 lb/month

2,2,4 TMP 0.0437 lb/month 2,2,4 TMP 0.0309 lb/month
, ,
TMP 0.0213 lb/month

toluene 0.0419 lb/month toluene 0.0288 lb/month toluene 0.0193 lb/month

ethylbenzene 0.0026 lb/month ethylbenzene 0.0017 lb/month ethylbenzene 0.0011 lb/month

xylenes 0.0111 lb/month xylenes 0.0073 lb/month xylenes 0.0046 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0043 lb/month hexane 0.0043 lb/month hexane 0.0043 lb/month

benzene 0.0077 lb/month benzene 0.0077 lb/month benzene 0.0077 lb/month

2,2,4 TMP 0.0171 lb/month 2,2,4 TMP 0.0171 lb/month
, ,
TMP 0.0171 lb/month

toluene 0.0299 lb/month toluene 0.0299 lb/month toluene 0.0299 lb/month

ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month

xylenes 0.0299 lb/month xylenes 0.0299 lb/month xylenes 0.0299 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00124 hexane 86.18 50 0.00132 hexane 86.18 50 0.00141

benzene 78.11 50 0.00135 benzene 78.11 50 0.00141 benzene 78.11 50 0.00147

2,2,4 TMP 114.23 50 0.00151 2,2,4 TMP 114.23 50 0.00156 2,2,4 TMP 114.23 50 0.00161

toluene 92.14 50 0.00145 toluene 92.14 50 0.00146 toluene 92.14 50 0.00146

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008

xylenes 106.17 50 0.00038 xylenes 106.17 50 0.00037 xylenes 106.17 50 0.00035

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000438 0.609          0.00072                  hexane 0.000322 0.420        0.00077                hexane 0.000231 0.283     0.00082            

benzene 0.000526 0.609          0.00086                  benzene 0.000379 0.420        0.00090                benzene 0.000266 0.283     0.00094            
2,2,4 TMP 0.000404 0.609          0.00066                  2,2,4 TMP 0.000287 0.420        0.00068                2,2,4 TMP 0.000199 0.283     0.00070            

toluene 0.000479 0.609          0.00079                  toluene 0.000332 0.420        0.00079                toluene 0.000224 0.283     0.00079            
ethylbenzene 0.000025 0.609          0.00004                  ethylbenzene 0.000017 0.420        0.00004                ethylbenzene 0.000011 0.283     0.00004            

xylenes 0.000110 0.609          0.00018                  xylenes 0.000073 0.420        0.00017                xylenes 0.000046 0.283     0.00016            
naphthalene 0.000000 0.609          0.00000                  naphthalene 0.000000 0.420        0.00000                naphthalene 0.000000 0.283     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5978 hexane 6.878 1171.5 224.37 1.1735 hexane 6.878 1171.5 224.37 0.8431
benzene 6.906 1211 220.79 0.9667 benzene 6.906 1211 220.79 0.6957 benzene 6.906 1211 220.79 0.4888

2,2,4 TMP 6.812 1257.8 220.74 0.4886 2,2,4 TMP 6.812 1257.8 220.74 0.3471 2,2,4 TMP 6.812 1257.8 220.74 0.2405
toluene 7.017 1377.6 222.64 0.2671 toluene 7.017 1377.6 222.64 0.1848 toluene 7.017 1377.6 222.64 0.1245

ethylbenzene 6.95 1419.3 212.61 0.0815 ethylbenzene 6.95 1419.3 212.61 0.0538 ethylbenzene 6.95 1419.3 212.61 0.0345
xylenes 7.009 1462.3 215.11 0.0709 xylenes 7.009 1462.3 215.11 0.0467 xylenes 7.009 1462.3 215.11 0.0298

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0006

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 114 - Actuals 2015



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

115
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 26.62                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 28.80                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 36.78                    lb/month

0.01 tons/month 0.01 tons/month 0.02 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Product Information Monthly Throughput (only change if actual is known) Qmonth 168,973.07        barrels/month Monthly Throughput (only change if actual is known) Qmonth 168,973.07          barrels/month Monthly Throughput (only change if actual is known) Qmonth 168,973.07           barrels/month

Average organic liquid density WL 6.38 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 3.17 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 150.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 7,096,869                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 484.18               TB = TAA + 0.003 αs I TB 487.17                 TB = TAA + 0.003 αs I TB 496.71                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) Gray, light TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 485.13 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 488.59 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 498.68 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 0.235                 psia PvA = exp(A-(B/TLA)) PvA 0.266                   psia PvA = exp(A-(B/TLA)) PvA 0.378                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.53 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 1.73 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 2.47 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.17 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.17 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.17 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 4.23 lb/month LF = FF P*MvKc) LF 4.79 lb/month LF = FF P*MvKc) LF 6.85 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 10.69 lb/month LD = KDSDD2P*MvKc)/12 months LD 12.11 lb/month LD = KDSDD2P*MvKc)/12 months LD 17.29 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Ethanol Product - same as January Ethanol Product - same as January Ethanol

Deck Design Data Total HAP Monthly Emissions 0.219 lb/month Total HAP Monthly Emissions 0.232 lb/month Total HAP Monthly Emissions 0.279 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.0289 lb/month hexane 0.0316 lb/month hexane 0.0409 lb/month

If bolted panel, also enter length 0 benzene 0.0337 lb/month benzene 0.0367 lb/month benzene 0.0471 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0470 lb/month 2,2,4 TMP 0.0504 lb/month 2,2,4 TMP 0.0623 lb/month

Loss Factor toluene 0.0594 lb/month toluene 0.0627 lb/month toluene 0.0744 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0084 lb/month ethylbenzene 0.0086 lb/month ethylbenzene 0.0093 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0411 lb/month xylenes 0.0420 lb/month xylenes 0.0452 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.0238 lb/month hexane 0.0265 lb/month hexane 0.0358 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.0246 lb/month benzene 0.0275 lb/month benzene 0.0380 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0267 lb/month 2,2,4 TMP 0.0300 lb/month 2,2,4 TMP 0.0419 lb/month

Deck drain Stub drain (1-inch diameter) 180 1.2 toluene 0.0239 lb/month toluene 0.0271 lb/month toluene 0.0388 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0013 lb/month ethylbenzene 0.0015 lb/month ethylbenzene 0.0022 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0056 lb/month xylenes 0.0064 lb/month xylenes 0.0097 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 20.78 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0051 lb/month hexane 0.0051 lb/month hexane 0.0051 lb/month

benzene 0.0091 lb/month benzene 0.0091 lb/month benzene 0.0091 lb/month, ,
TMP 0.0203 lb/month 2,2,4 TMP 0.0203 lb/month 2,2,4 TMP 0.0203 lb/month

toluene 0.0356 lb/month toluene 0.0356 lb/month toluene 0.0356 lb/month

ethylbenzene 0.0071 lb/month ethylbenzene 0.0071 lb/month ethylbenzene 0.0071 lb/month

xylenes 0.0356 lb/month xylenes 0.0356 lb/month xylenes 0.0356 lb/month

naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00145 hexane 86.18 50 0.00142 hexane 86.18 50 0.00134

benzene 78.11 50 0.00149 benzene 78.11 50 0.00148 benzene 78.11 50 0.00143

2,2,4 TMP 114.23 50 0.00162 2,2,4 TMP 114.23 50 0.00161 2,2,4 TMP 114.23 50 0.00158

toluene 92.14 50 0.00145 toluene 92.14 50 0.00145 toluene 92.14 50 0.00146

ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008

xylenes 106.17 50 0.00034 xylenes 106.17 50 0.00034 xylenes 106.17 50 0.00036

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000197 0.235     0.00084             hexane 0.000219 0.266      0.00082               hexane 0.000295 0.378          0.00078                

benzene 0.000225 0.235     0.00096             benzene 0.000252 0.266      0.00095               benzene 0.000346 0.378          0.00091                
2,2,4 TMP 0.000167 0.235     0.00071             2,2,4 TMP 0.000188 0.266      0.00071               2,2,4 TMP 0.000261 0.378          0.00069                

toluene 0.000185 0.235     0.00079             toluene 0.000210 0.266      0.00079               toluene 0.000299 0.378          0.00079                
ethylbenzene 0.000009 0.235     0.00004             ethylbenzene 0.000010 0.266      0.00004               ethylbenzene 0.000015 0.378          0.00004                

xylenes 0.000037 0.235     0.00016             xylenes 0.000043 0.266      0.00016               xylenes 0.000065 0.378          0.00017                
naphthalene 0.000000 0.235     0.00000             naphthalene 0.000000 0.266      0.00000               naphthalene 0.000000 0.378          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.7198 hexane 6.878 1171.5 224.37 0.7998 hexane 6.878 1171.5 224.37 1.0768
benzene 6.906 1211 220.79 0.4129 benzene 6.906 1211 220.79 0.4621 benzene 6.906 1211 220.79 0.6347

2,2,4 TMP 6.812 1257.8 220.74 0.2018 2,2,4 TMP 6.812 1257.8 220.74 0.2269 2,2,4 TMP 6.812 1257.8 220.74 0.3155
toluene 7.017 1377.6 222.64 0.1031 toluene 7.017 1377.6 222.64 0.1169 toluene 7.017 1377.6 222.64 0.1668

ethylbenzene 6.95 1419.3 212.61 0.0278 ethylbenzene 6.95 1419.3 212.61 0.0321 ethylbenzene 6.95 1419.3 212.61 0.0480
xylenes 7.009 1462.3 215.11 0.0240 xylenes 7.009 1462.3 215.11 0.0277 xylenes 7.009 1462.3 215.11 0.0415

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0009

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 115 - Actuals 2015



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 53.19                          lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 72.66                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 96.24                       lb/month

0.03 tons/month 0.04 tons/month 0.05 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 168,973.07                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 168,973.07             barrels/month Monthly Throughput (only change if actual is known) Qmonth 168,973.07              barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.05                        TB = TAA + 0.003 αs I TB 520.93                    TB = TAA + 0.003 αs I TB 530.67                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.74 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.05 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.01 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.607                          psia PvA = exp(A-(B/TLA)) PvA 0.873                      psia PvA = exp(A-(B/TLA)) PvA 1.189                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.015 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.021 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.99 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 5.80 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 7.99 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.17 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.17 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.17 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 11.07 lb/month LF = FF P*MvKc) LF 16.08 lb/month LF = FF P*MvKc) LF 22.14 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 27.96 lb/month LD = KDSDD2P*MvKc)/12 months LD 40.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 55.94 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.372 lb/month Total HAP Monthly Emissions 0.477 lb/month Total HAP Monthly Emissions 0.600 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0584 lb/month hexane 0.0775 lb/month hexane 0.0990 lb/month

benzene 0.0672 lb/month benzene 0.0895 lb/month benzene 0.1151 lb/month

2,2,4 TMP 0.0855 lb/month 2,2,4 TMP 0.1117 lb/month 2,2,4 TMP 0.1420 lb/month

toluene 0.0980 lb/month toluene 0.1252 lb/month toluene 0.1575 lb/month

ethylbenzene 0.0109 lb/month ethylbenzene 0.0128 lb/month ethylbenzene 0.0152 lb/month

xylenes 0.0521 lb/month xylenes 0.0605 lb/month xylenes 0.0708 lb/month

naphthalene 0.0021 lb/month naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0533 lb/month hexane 0.0724 lb/month hexane 0.0939 lb/month

benzene 0.0581 lb/month benzene 0.0804 lb/month benzene 0.1059 lb/month

2,2,4 TMP 0.0652 lb/month 2,2,4 TMP 0.0914 lb/month 2,2,4 TMP 0.1216 lb/month

toluene 0.0624 lb/month toluene 0.0897 lb/month toluene 0.1220 lb/month

ethylbenzene 0.0038 lb/month ethylbenzene 0.0057 lb/month ethylbenzene 0.0081 lb/month

xylenes 0.0165 lb/month xylenes 0.0249 lb/month xylenes 0.0352 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0001 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0051 lb/month hexane 0.0051 lb/month hexane 0.0051 lb/month

benzene 0.0091 lb/month benzene 0.0091 lb/month benzene 0.0091 lb/month

2,2,4 TMP 0.0203 lb/month 2,2,4 TMP 0.0203 lb/month 2,2,4 TMP 0.0203 lb/month

toluene 0.0356 lb/month toluene 0.0356 lb/month toluene 0.0356 lb/month

ethylbenzene 0.0071 lb/month ethylbenzene 0.0071 lb/month ethylbenzene 0.0071 lb/month

xylenes 0.0356 lb/month xylenes 0.0356 lb/month xylenes 0.0356 lb/month

naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00124 hexane 86.18 50 0.00116 hexane 86.18 50 0.00109

benzene 78.11 50 0.00135 benzene 78.11 50 0.00129 benzene 78.11 50 0.00123

2,2,4 TMP 114.23 50 0.00152 2,2,4 TMP 114.23 50 0.00146 2,2,4 TMP 114.23 50 0.00141

toluene 92.14 50 0.00145 toluene 92.14 50 0.00143 toluene 92.14 50 0.00142

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009

xylenes 106.17 50 0.00038 xylenes 106.17 50 0.00040 xylenes 106.17 50 0.00041

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000437 0.607                  0.00072                      hexane 0.000587 0.873         0.00067                  hexane 0.000752 1.189                      0.00063                   

benzene 0.000524 0.607                  0.00086                      benzene 0.000719 0.873         0.00082                  benzene 0.000937 1.189                      0.00079                   
2,2,4 TMP 0.000403 0.607                  0.00066                      2,2,4 TMP 0.000559 0.873         0.00064                  2,2,4 TMP 0.000736 1.189                      0.00062                   

toluene 0.000477 0.607                  0.00079                      toluene 0.000680 0.873         0.00078                  toluene 0.000914 1.189                      0.00077                   
ethylbenzene 0.000025 0.607                  0.00004                      ethylbenzene 0.000038 0.873         0.00004                  ethylbenzene 0.000052 1.189                      0.00004                   

xylenes 0.000110 0.607                  0.00018                      xylenes 0.000164 0.873         0.00019                  xylenes 0.000229 1.189                      0.00019                   
naphthalene 0.000000 0.607                  0.00000                      naphthalene 0.000000 0.873         0.00000                  naphthalene 0.000000 1.189                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5923 hexane 6.878 1171.5 224.37 2.1413 hexane 6.878 1171.5 224.37 2.7447
benzene 6.906 1211 220.79 0.9632 benzene 6.906 1211 220.79 1.3206 benzene 6.906 1211 220.79 1.7202

2,2,4 TMP 6.812 1257.8 220.74 0.4867 2,2,4 TMP 6.812 1257.8 220.74 0.6756 2,2,4 TMP 6.812 1257.8 220.74 0.8891
toluene 7.017 1377.6 222.64 0.2660 toluene 7.017 1377.6 222.64 0.3788 toluene 7.017 1377.6 222.64 0.5094

ethylbenzene 6.95 1419.3 212.61 0.0811 ethylbenzene 6.95 1419.3 212.61 0.1207 ethylbenzene 6.95 1419.3 212.61 0.1682
xylenes 7.009 1462.3 215.11 0.0705 xylenes 7.009 1462.3 215.11 0.1052 xylenes 7.009 1462.3 215.11 0.1471

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0029 naphthalene 7.146 1831.6 211.82 0.0045

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 115 - Actuals 2015



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 107.76                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 101.72                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 78.16                       lb/month

0.05 tons/month 0.05 tons/month 0.04 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 168,973.07            barrels/month Monthly Throughput (only change if actual is known) Qmonth 168,973.07            barrels/month Monthly Throughput (only change if actual is known) Qmonth 168,973.07              barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 534.61                   TB = TAA + 0.003 αs I TB 533.00                   TB = TAA + 0.003 αs I TB 524.31                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 537.97 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 535.95 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 526.65 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 1.341                     psia PvA = exp(A-(B/TLA)) PvA 1.261                     psia PvA = exp(A-(B/TLA)) PvA 0.948                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.024 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.023 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.017 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 9.06 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 8.50 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 6.31 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.17 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.17 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.17 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 25.11 lb/month LF = FF P*MvKc) LF 23.55 lb/month LF = FF P*MvKc) LF 17.49 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 63.42 lb/month LD = KDSDD2P*MvKc)/12 months LD 59.50 lb/month LD = KDSDD2P*MvKc)/12 months LD 44.19 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.658 lb/month Total HAP Monthly Emissions 0.627 lb/month Total HAP Monthly Emissions 0.506 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.1090 lb/month hexane 0.1038 lb/month hexane 0.0826 lb/month

benzene 0.1271 lb/month benzene 0.1208 lb/month benzene 0.0956 lb/month

2,2,4 TMP 0.1563 lb/month 2,2,4 TMP 0.1488 lb/month 2,2,4 TMP 0.1189 lb/month

toluene 0.1731 lb/month toluene 0.1650 lb/month toluene 0.1328 lb/month

ethylbenzene 0.0163 lb/month ethylbenzene 0.0157 lb/month ethylbenzene 0.0134 lb/month

xylenes 0.0759 lb/month xylenes 0.0732 lb/month xylenes 0.0629 lb/month

naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.1039 lb/month hexane 0.0987 lb/month hexane 0.0775 lb/month

benzene 0.1179 lb/month benzene 0.1117 lb/month benzene 0.0865 lb/month

2,2,4 TMP 0.1360 lb/month 2,2,4 TMP 0.1285 lb/month 2,2,4 TMP 0.0986 lb/month

toluene 0.1375 lb/month toluene 0.1294 lb/month toluene 0.0973 lb/month

ethylbenzene 0.0092 lb/month ethylbenzene 0.0086 lb/month ethylbenzene 0.0063 lb/month

xylenes 0.0403 lb/month xylenes 0.0376 lb/month xylenes 0.0273 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0051 lb/month hexane 0.0051 lb/month hexane 0.0051 lb/month

benzene 0.0091 lb/month benzene 0.0091 lb/month benzene 0.0091 lb/month

2,2,4 TMP 0.0203 lb/month 2,2,4 TMP 0.0203 lb/month 2,2,4 TMP 0.0203 lb/month

toluene 0.0356 lb/month toluene 0.0356 lb/month toluene 0.0356 lb/month

ethylbenzene 0.0071 lb/month ethylbenzene 0.0071 lb/month ethylbenzene 0.0071 lb/month

xylenes 0.0356 lb/month xylenes 0.0356 lb/month xylenes 0.0356 lb/month

naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00106 hexane 86.18 50 0.00108 hexane 86.18 50 0.00114

benzene 78.11 50 0.00121 benzene 78.11 50 0.00122 benzene 78.11 50 0.00127

2,2,4 TMP 114.23 50 0.00139 2,2,4 TMP 114.23 50 0.00140 2,2,4 TMP 114.23 50 0.00145

toluene 92.14 50 0.00141 toluene 92.14 50 0.00141 toluene 92.14 50 0.00143

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009

xylenes 106.17 50 0.00041 xylenes 106.17 50 0.00041 xylenes 106.17 50 0.00040

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000828 1.341             0.00062                 hexane 0.000789 1.261                   0.00063                 hexane 0.000627 0.948        0.00066                   

benzene 0.001037 1.341             0.00077                 benzene 0.000985 1.261                   0.00078                 benzene 0.000771 0.948        0.00081                   
2,2,4 TMP 0.000818 1.341             0.00061                 2,2,4 TMP 0.000775 1.261                   0.00061                 2,2,4 TMP 0.000601 0.948        0.00063                   

toluene 0.001025 1.341             0.00076                 toluene 0.000967 1.261                   0.00077                 toluene 0.000735 0.948        0.00078                   
ethylbenzene 0.000060 1.341             0.00004                 ethylbenzene 0.000056 1.261                   0.00004                 ethylbenzene 0.000041 0.948        0.00004                   

xylenes 0.000261 1.341             0.00019                 xylenes 0.000244 1.261                   0.00019                 xylenes 0.000179 0.948        0.00019                   
naphthalene 0.000000 1.341             0.00000                 naphthalene 0.000000 1.261                   0.00000                 naphthalene 0.000000 0.948        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 3.0210 hexane 6.878 1171.5 224.37 2.8776 hexane 6.878 1171.5 224.37 2.2871
benzene 6.906 1211 220.79 1.9050 benzene 6.906 1211 220.79 1.8089 benzene 6.906 1211 220.79 1.4166

2,2,4 TMP 6.812 1257.8 220.74 0.9886 2,2,4 TMP 6.812 1257.8 220.74 0.9368 2,2,4 TMP 6.812 1257.8 220.74 0.7267
toluene 7.017 1377.6 222.64 0.5711 toluene 7.017 1377.6 222.64 0.5389 toluene 7.017 1377.6 222.64 0.4098

ethylbenzene 6.95 1419.3 212.61 0.1911 ethylbenzene 6.95 1419.3 212.61 0.1791 ethylbenzene 6.95 1419.3 212.61 0.1318
xylenes 7.009 1462.3 215.11 0.1673 xylenes 7.009 1462.3 215.11 0.1567 xylenes 7.009 1462.3 215.11 0.1150

naphthalene 7.146 1831.6 211.82 0.0053 naphthalene 7.146 1831.6 211.82 0.0048 naphthalene 7.146 1831.6 211.82 0.0033

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 115 - Actuals 2015



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 53.38                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 39.71                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 30.00                lb/month

0.03 tons/month 0.02 tons/month 0.02 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 168,973.07             barrels/month Monthly Throughput (only change if actual is known) Qmonth 168,973.07           barrels/month Monthly Throughput (only change if actual is known) Qmonth 168,973.07       barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 511.28                    TB = TAA + 0.003 αs I TB 500.73                  TB = TAA + 0.003 αs I TB 489.58              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.87 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 501.69 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 490.34 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.609                      psia PvA = exp(A-(B/TLA)) PvA 0.420                    psia PvA = exp(A-(B/TLA)) PvA 0.283                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 4.01 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 2.74 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.84 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.17 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.17 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.17 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 11.12 lb/month LF = FF P*MvKc) LF 7.60 lb/month LF = FF P*MvKc) LF 5.10 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 28.08 lb/month LD = KDSDD2P*MvKc)/12 months LD 19.20 lb/month LD = KDSDD2P*MvKc)/12 months LD 12.89 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.373 lb/month Total HAP Monthly Emissions 0.296 lb/month Total HAP Monthly Emissions 0.239 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0586 lb/month hexane 0.0441 lb/month hexane 0.0330 lb/month

benzene 0.0674 lb/month benzene 0.0508 lb/month benzene 0.0383 lb/month

2,2,4 TMP 0.0858 lb/month 2,2,4 TMP 0.0665 lb/month
, ,
TMP 0.0522 lb/month

toluene 0.0982 lb/month toluene 0.0786 lb/month toluene 0.0644 lb/month

ethylbenzene 0.0109 lb/month ethylbenzene 0.0096 lb/month ethylbenzene 0.0087 lb/month

xylenes 0.0522 lb/month xylenes 0.0464 lb/month xylenes 0.0425 lb/month

naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0535 lb/month hexane 0.0390 lb/month hexane 0.0279 lb/month

benzene 0.0583 lb/month benzene 0.0417 lb/month benzene 0.0291 lb/month

2,2,4 TMP 0.0655 lb/month 2,2,4 TMP 0.0462 lb/month
, ,
TMP 0.0319 lb/month

toluene 0.0626 lb/month toluene 0.0430 lb/month toluene 0.0289 lb/month

ethylbenzene 0.0038 lb/month ethylbenzene 0.0025 lb/month ethylbenzene 0.0016 lb/month

xylenes 0.0166 lb/month xylenes 0.0109 lb/month xylenes 0.0069 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0051 lb/month hexane 0.0051 lb/month hexane 0.0051 lb/month

benzene 0.0091 lb/month benzene 0.0091 lb/month benzene 0.0091 lb/month

2,2,4 TMP 0.0203 lb/month 2,2,4 TMP 0.0203 lb/month
, ,
TMP 0.0203 lb/month

toluene 0.0356 lb/month toluene 0.0356 lb/month toluene 0.0356 lb/month

ethylbenzene 0.0071 lb/month ethylbenzene 0.0071 lb/month ethylbenzene 0.0071 lb/month

xylenes 0.0356 lb/month xylenes 0.0356 lb/month xylenes 0.0356 lb/month

naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00124 hexane 86.18 50 0.00132 hexane 86.18 50 0.00141

benzene 78.11 50 0.00135 benzene 78.11 50 0.00141 benzene 78.11 50 0.00147

2,2,4 TMP 114.23 50 0.00151 2,2,4 TMP 114.23 50 0.00156 2,2,4 TMP 114.23 50 0.00161

toluene 92.14 50 0.00145 toluene 92.14 50 0.00146 toluene 92.14 50 0.00146

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008

xylenes 106.17 50 0.00038 xylenes 106.17 50 0.00037 xylenes 106.17 50 0.00035

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000438 0.609          0.00072                  hexane 0.000322 0.420        0.00077                hexane 0.000231 0.283     0.00082            

benzene 0.000526 0.609          0.00086                  benzene 0.000379 0.420        0.00090                benzene 0.000266 0.283     0.00094            
2,2,4 TMP 0.000404 0.609          0.00066                  2,2,4 TMP 0.000287 0.420        0.00068                2,2,4 TMP 0.000199 0.283     0.00070            

toluene 0.000479 0.609          0.00079                  toluene 0.000332 0.420        0.00079                toluene 0.000224 0.283     0.00079            
ethylbenzene 0.000025 0.609          0.00004                  ethylbenzene 0.000017 0.420        0.00004                ethylbenzene 0.000011 0.283     0.00004            

xylenes 0.000110 0.609          0.00018                  xylenes 0.000073 0.420        0.00017                xylenes 0.000046 0.283     0.00016            
naphthalene 0.000000 0.609          0.00000                  naphthalene 0.000000 0.420        0.00000                naphthalene 0.000000 0.283     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054 benzene 0.0009 47.25 78.11 0.00054

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5978 hexane 6.878 1171.5 224.37 1.1735 hexane 6.878 1171.5 224.37 0.8431
benzene 6.906 1211 220.79 0.9667 benzene 6.906 1211 220.79 0.6957 benzene 6.906 1211 220.79 0.4888

2,2,4 TMP 6.812 1257.8 220.74 0.4886 2,2,4 TMP 6.812 1257.8 220.74 0.3471 2,2,4 TMP 6.812 1257.8 220.74 0.2405
toluene 7.017 1377.6 222.64 0.2671 toluene 7.017 1377.6 222.64 0.1848 toluene 7.017 1377.6 222.64 0.1245

ethylbenzene 6.95 1419.3 212.61 0.0815 ethylbenzene 6.95 1419.3 212.61 0.0538 ethylbenzene 6.95 1419.3 212.61 0.0345
xylenes 7.009 1462.3 215.11 0.0709 xylenes 7.009 1462.3 215.11 0.0467 xylenes 7.009 1462.3 215.11 0.0298

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0006

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 115 - Actuals 2015



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

31
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 414.85               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 430.56                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 489.57                  lb/month

0.21 tons/month 0.22 tons/month 0.24 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Product Information Monthly Throughput (only change if actual is known) Qmonth 538,902.74        barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74          barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74           barrels/month

Average organic liquid density WL 7.10 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 12.00 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 0.40 Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 45.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 125.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 22,633,915                         gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 22.50 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Riveted Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 5.253                 psia PvA = exp(A-(B/TLA)) PvA 5.538                   psia PvA = exp(A-(B/TLA)) PvA 6.538                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.111 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.119 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.148 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Vapor-mounted seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 51.10 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 54.63 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 67.86 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 10.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 95.40 lb/month LF = FF P*MvKc) LF 101.98 lb/month LF = FF P*MvKc) LF 126.70 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 2.2 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.0 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 81.30 lb/month LD = KDSDD2P*MvKc)/12 months LD 86.91 lb/month LD = KDSDD2P*MvKc)/12 months LD 107.96 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 4.3 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0060 bbl/1,000 ft2 Product - select from list Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Deck Design Data Total HAP Monthly Emissions 8.514 lb/month Total HAP Monthly Emissions 8.657 lb/month Total HAP Monthly Emissions 9.239 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 1.2483 lb/month hexane 1.3032 lb/month hexane 1.5223 lb/month

If bolted panel, also enter length 0 benzene 1.5516 lb/month benzene 1.6017 lb/month benzene 1.8038 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.2220 lb/month 2,2,4 TMP 0.2262 lb/month 2,2,4 TMP 0.2434 lb/month

Loss Factor toluene 2.0484 lb/month toluene 2.0714 lb/month toluene 2.1665 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.7673 lb/month ethylbenzene 0.7701 lb/month ethylbenzene 0.7819 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 2.6764 lb/month xylenes 2.6848 lb/month xylenes 2.7208 lb/month

Column Well Built-up column, gasketed sliding cover 10 33.0 naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month naphthalene 0.0690 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.5002 lb/month hexane 0.5550 lb/month hexane 0.7741 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.4294 lb/month benzene 0.4794 lb/month benzene 0.6815 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0349 lb/month 2,2,4 TMP 0.0392 lb/month 2,2,4 TMP 0.0563 lb/month

Deck drain Stub drain (1-inch diameter) 125 1.2 toluene 0.1779 lb/month toluene 0.2010 lb/month toluene 0.2961 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0191 lb/month ethylbenzene 0.0219 lb/month ethylbenzene 0.0337 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0577 lb/month xylenes 0.0662 lb/month xylenes 0.1021 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0001 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 42.78 per month Working losses Working losses Working losses
1 hexane 0.7482 lb/month hexane 0.7482 lb/month hexane 0.7482 lb/month

benzene 1.1223 lb/month benzene 1.1223 lb/month benzene 1.1223 lb/month, ,
TMP 0.1870 lb/month 2,2,4 TMP 0.1870 lb/month 2,2,4 TMP 0.1870 lb/month

toluene 1.8704 lb/month toluene 1.8704 lb/month toluene 1.8704 lb/month

ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month

xylenes 2.6186 lb/month xylenes 2.6186 lb/month xylenes 2.6186 lb/month

naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00220 hexane 86.18 50 0.00228 hexane 86.18 50 0.00256

benzene 78.11 50 0.00188 benzene 78.11 50 0.00197 benzene 78.11 50 0.00225

2,2,4 TMP 114.23 50 0.00015 2,2,4 TMP 114.23 50 0.00016 2,2,4 TMP 114.23 50 0.00019

toluene 92.14 50 0.00078 toluene 92.14 50 0.00083 toluene 92.14 50 0.00098

ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00011

xylenes 106.17 50 0.00025 xylenes 106.17 50 0.00027 xylenes 106.17 50 0.00034

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.006691 5.253     0.00127             hexane 0.007323 5.538      0.00132               hexane 0.009707 6.538          0.00148                

benzene 0.006337 5.253     0.00121             benzene 0.006979 5.538      0.00126               benzene 0.009428 6.538          0.00144                

2,2,4 TMP 0.000353 5.253     0.00007             2,2,4 TMP 0.000390 5.538      0.00007               2,2,4 TMP 0.000533 6.538          0.00008                

toluene 0.002226 5.253     0.00042             toluene 0.002480 5.538      0.00045               toluene 0.003472 6.538          0.00053                

ethylbenzene 0.000208 5.253     0.00004             ethylbenzene 0.000235 5.538      0.00004               ethylbenzene 0.000343 6.538          0.00005                
xylenes 0.000627 5.253     0.00012             xylenes 0.000709 5.538      0.00013               xylenes 0.001040 6.538          0.00016                

naphthalene 0.000000 5.253     0.00000             naphthalene 0.000000 5.538      0.00000               naphthalene 0.000000 6.538          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 31 - Actuals 2015



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 601.85                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 735.00                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 914.41                     lb/month

0.30 tons/month 0.37 tons/month 0.46 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 538,902.74                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74             barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74              barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 8.164                          psia PvA = exp(A-(B/TLA)) PvA 9.705                      psia PvA = exp(A-(B/TLA)) PvA 11.268                     psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.203 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.268 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.356 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 93.05 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 122.92 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 163.17 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 173.72 lb/month LF = FF P*MvKc) LF 229.48 lb/month LF = FF P*MvKc) LF 304.61 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 148.03 lb/month LD = KDSDD2P*MvKc)/12 months LD 195.55 lb/month LD = KDSDD2P*MvKc)/12 months LD 259.58 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 10.492 lb/month Total HAP Monthly Emissions 12.150 lb/month Total HAP Monthly Emissions 14.553 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.9830 lb/month hexane 2.5779 lb/month hexane 3.4250 lb/month

benzene 2.2367 lb/month benzene 2.8051 lb/month benzene 3.6239 lb/month

2,2,4 TMP 0.2806 lb/month 2,2,4 TMP 0.3300 lb/month 2,2,4 TMP 0.4017 lb/month

toluene 2.3781 lb/month toluene 2.6657 lb/month toluene 3.0906 lb/month

ethylbenzene 0.8094 lb/month ethylbenzene 0.8482 lb/month ethylbenzene 0.9072 lb/month

xylenes 2.8046 lb/month xylenes 2.9236 lb/month xylenes 3.1049 lb/month

naphthalene 0.0690 lb/month naphthalene 0.0691 lb/month naphthalene 0.0693 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.2348 lb/month hexane 1.8297 lb/month hexane 2.6768 lb/month

benzene 1.1144 lb/month benzene 1.6828 lb/month benzene 2.5016 lb/month

2,2,4 TMP 0.0935 lb/month 2,2,4 TMP 0.1429 lb/month 2,2,4 TMP 0.2147 lb/month

toluene 0.5077 lb/month toluene 0.7953 lb/month toluene 1.2202 lb/month

ethylbenzene 0.0612 lb/month ethylbenzene 0.1000 lb/month ethylbenzene 0.1590 lb/month

xylenes 0.1860 lb/month xylenes 0.3049 lb/month xylenes 0.4862 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month naphthalene 0.0004 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.7482 lb/month hexane 0.7482 lb/month hexane 0.7482 lb/month

benzene 1.1223 lb/month benzene 1.1223 lb/month benzene 1.1223 lb/month

2,2,4 TMP 0.1870 lb/month 2,2,4 TMP 0.1870 lb/month 2,2,4 TMP 0.1870 lb/month

toluene 1.8704 lb/month toluene 1.8704 lb/month toluene 1.8704 lb/month

ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month

xylenes 2.6186 lb/month xylenes 2.6186 lb/month xylenes 2.6186 lb/month

naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00298 hexane 86.18 50 0.00334 hexane 86.18 50 0.00368

benzene 78.11 50 0.00269 benzene 78.11 50 0.00307 benzene 78.11 50 0.00344

2,2,4 TMP 114.23 50 0.00023 2,2,4 TMP 114.23 50 0.00026 2,2,4 TMP 114.23 50 0.00030

toluene 92.14 50 0.00122 toluene 92.14 50 0.00145 toluene 92.14 50 0.00168

ethylbenzene 106.17 50 0.00015 ethylbenzene 106.17 50 0.00018 ethylbenzene 106.17 50 0.00022

xylenes 106.17 50 0.00045 xylenes 106.17 50 0.00056 xylenes 106.17 50 0.00067

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014100 8.164                  0.00173                      hexane 0.018802 9.705         0.00194                  hexane 0.024059 11.268                    0.00214                   

benzene 0.014041 8.164                  0.00172                      benzene 0.019079 9.705         0.00197                  benzene 0.024807 11.268                    0.00220                   

2,2,4 TMP 0.000806 8.164                  0.00010                      2,2,4 TMP 0.001108 9.705         0.00011                  2,2,4 TMP 0.001456 11.268                    0.00013                   

toluene 0.005422 8.164                  0.00066                      toluene 0.007644 9.705         0.00079                  toluene 0.010257 11.268                    0.00091                   

ethylbenzene 0.000567 8.164                  0.00007                      ethylbenzene 0.000834 9.705         0.00009                  ethylbenzene 0.001160 11.268                    0.00010                   
xylenes 0.001724 8.164                  0.00021                      xylenes 0.002544 9.705         0.00026                  xylenes 0.003547 11.268                    0.00031                   

naphthalene 0.000001 8.164                  0.00000                      naphthalene 0.000001 9.705         0.00000                  naphthalene 0.000002 11.268                    0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 31 - Actuals 2015



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,016.16                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 973.05                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 790.50                     lb/month

0.51 tons/month 0.49 tons/month 0.40 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 538,902.74            barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74            barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74              barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 11.951                   psia PvA = exp(A-(B/TLA)) PvA 11.677                   psia PvA = exp(A-(B/TLA)) PvA 10.244                     psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.406 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.385 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.295 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 185.99 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 176.32 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 135.37 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 347.23 lb/month LF = FF P*MvKc) LF 329.18 lb/month LF = FF P*MvKc) LF 252.72 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 295.90 lb/month LD = KDSDD2P*MvKc)/12 months LD 280.51 lb/month LD = KDSDD2P*MvKc)/12 months LD 215.36 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 15.961 lb/month Total HAP Monthly Emissions 15.362 lb/month Total HAP Monthly Emissions 12.878 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 3.9170 lb/month hexane 3.7080 lb/month hexane 2.8359 lb/month

benzene 4.1021 lb/month benzene 3.8988 lb/month benzene 3.0536 lb/month

2,2,4 TMP 0.4438 lb/month 2,2,4 TMP 0.4259 lb/month 2,2,4 TMP 0.3517 lb/month

toluene 3.3420 lb/month toluene 3.2349 lb/month toluene 2.7937 lb/month

ethylbenzene 0.9426 lb/month ethylbenzene 0.9275 lb/month ethylbenzene 0.8658 lb/month

xylenes 3.2139 lb/month xylenes 3.1673 lb/month xylenes 2.9776 lb/month

naphthalene 0.0694 lb/month naphthalene 0.0693 lb/month naphthalene 0.0692 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 3.1688 lb/month hexane 2.9598 lb/month hexane 2.0877 lb/month

benzene 2.9798 lb/month benzene 2.7765 lb/month benzene 1.9313 lb/month

2,2,4 TMP 0.2568 lb/month 2,2,4 TMP 0.2389 lb/month 2,2,4 TMP 0.1647 lb/month

toluene 1.4715 lb/month toluene 1.3644 lb/month toluene 0.9232 lb/month

ethylbenzene 0.1945 lb/month ethylbenzene 0.1793 lb/month ethylbenzene 0.1176 lb/month

xylenes 0.5952 lb/month xylenes 0.5487 lb/month xylenes 0.3590 lb/month

naphthalene 0.0005 lb/month naphthalene 0.0004 lb/month naphthalene 0.0003 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.7482 lb/month hexane 0.7482 lb/month hexane 0.7482 lb/month

benzene 1.1223 lb/month benzene 1.1223 lb/month benzene 1.1223 lb/month

2,2,4 TMP 0.1870 lb/month 2,2,4 TMP 0.1870 lb/month 2,2,4 TMP 0.1870 lb/month

toluene 1.8704 lb/month toluene 1.8704 lb/month toluene 1.8704 lb/month

ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month

xylenes 2.6186 lb/month xylenes 2.6186 lb/month xylenes 2.6186 lb/month

naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00382 hexane 86.18 50 0.00377 hexane 86.18 50 0.00346

benzene 78.11 50 0.00359 benzene 78.11 50 0.00353 benzene 78.11 50 0.00320

2,2,4 TMP 114.23 50 0.00031 2,2,4 TMP 114.23 50 0.00030 2,2,4 TMP 114.23 50 0.00027

toluene 92.14 50 0.00177 toluene 92.14 50 0.00174 toluene 92.14 50 0.00153

ethylbenzene 106.17 50 0.00023 ethylbenzene 106.17 50 0.00023 ethylbenzene 106.17 50 0.00019

xylenes 106.17 50 0.00072 xylenes 106.17 50 0.00070 xylenes 106.17 50 0.00059

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.026499 11.951           0.00222                 hexane 0.025511 11.677                 0.00218                 hexane 0.020563 10.244      0.00201                   

benzene 0.027493 11.951           0.00230                 benzene 0.026404 11.677                 0.00226                 benzene 0.020987 10.244      0.00205                   

2,2,4 TMP 0.001620 11.951           0.00014                 2,2,4 TMP 0.001553 11.677                 0.00013                 2,2,4 TMP 0.001224 10.244      0.00012                   

toluene 0.011510 11.951           0.00096                 toluene 0.011000 11.677                 0.00094                 toluene 0.008505 10.244      0.00083                   

ethylbenzene 0.001320 11.951           0.00011                 ethylbenzene 0.001255 11.677                 0.00011                 ethylbenzene 0.000940 10.244      0.00009                   
xylenes 0.004040 11.951           0.00034                 xylenes 0.003839 11.677                 0.00033                 xylenes 0.002870 10.244      0.00028                   

naphthalene 0.000003 11.951           0.00000                 naphthalene 0.000003 11.677                 0.00000                 naphthalene 0.000002 10.244      0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 31 - Actuals 2015



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 616.08                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 520.28                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 444.76              lb/month

0.31 tons/month 0.26 tons/month 0.22 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 538,902.74             barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74           barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74       barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 8.347                      psia PvA = exp(A-(B/TLA)) PvA 7.017                    psia PvA = exp(A-(B/TLA)) PvA 5.789                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.210 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.163 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.126 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 96.24 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 74.75 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 57.81 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 179.68 lb/month LF = FF P*MvKc) LF 139.56 lb/month LF = FF P*MvKc) LF 107.93 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 153.11 lb/month LD = KDSDD2P*MvKc)/12 months LD 118.92 lb/month LD = KDSDD2P*MvKc)/12 months LD 91.97 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 10.662 lb/month Total HAP Monthly Emissions 9.564 lb/month Total HAP Monthly Emissions 8.791 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.0445 lb/month hexane 1.6433 lb/month hexane 1.3541 lb/month

benzene 2.2951 lb/month benzene 1.9166 lb/month benzene 1.6483 lb/month

2,2,4 TMP 0.2856 lb/month 2,2,4 TMP 0.2530 lb/month
, ,
TMP 0.2301 lb/month

toluene 2.4073 lb/month toluene 2.2208 lb/month toluene 2.0931 lb/month

ethylbenzene 0.8132 lb/month ethylbenzene 0.7888 lb/month ethylbenzene 0.7727 lb/month

xylenes 2.8165 lb/month xylenes 2.7419 lb/month xylenes 2.6929 lb/month

naphthalene 0.0690 lb/month naphthalene 0.0690 lb/month naphthalene 0.0689 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.2963 lb/month hexane 0.8952 lb/month hexane 0.6059 lb/month

benzene 1.1728 lb/month benzene 0.7944 lb/month benzene 0.5261 lb/month

2,2,4 TMP 0.0986 lb/month 2,2,4 TMP 0.0660 lb/month
, ,
TMP 0.0431 lb/month

toluene 0.5368 lb/month toluene 0.3504 lb/month toluene 0.2226 lb/month

ethylbenzene 0.0651 lb/month ethylbenzene 0.0406 lb/month ethylbenzene 0.0246 lb/month

xylenes 0.1978 lb/month xylenes 0.1232 lb/month xylenes 0.0743 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.7482 lb/month hexane 0.7482 lb/month hexane 0.7482 lb/month

benzene 1.1223 lb/month benzene 1.1223 lb/month benzene 1.1223 lb/month

2,2,4 TMP 0.1870 lb/month 2,2,4 TMP 0.1870 lb/month
, ,
TMP 0.1870 lb/month

toluene 1.8704 lb/month toluene 1.8704 lb/month toluene 1.8704 lb/month

ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month

xylenes 2.6186 lb/month xylenes 2.6186 lb/month xylenes 2.6186 lb/month

naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00302 hexane 86.18 50 0.00269 hexane 86.18 50 0.00235

benzene 78.11 50 0.00273 benzene 78.11 50 0.00238 benzene 78.11 50 0.00204

2,2,4 TMP 114.23 50 0.00023 2,2,4 TMP 114.23 50 0.00020 2,2,4 TMP 114.23 50 0.00017

toluene 92.14 50 0.00125 toluene 92.14 50 0.00105 toluene 92.14 50 0.00086

ethylbenzene 106.17 50 0.00015 ethylbenzene 106.17 50 0.00012 ethylbenzene 106.17 50 0.00010

xylenes 106.17 50 0.00046 xylenes 106.17 50 0.00037 xylenes 106.17 50 0.00029

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014633 8.347          0.00175                  hexane 0.010936 7.017        0.00156                hexane 0.007897 5.789     0.00136            

benzene 0.014607 8.347          0.00175                  benzene 0.010707 7.017        0.00153                benzene 0.007564 5.789     0.00131            

2,2,4 TMP 0.000840 8.347          0.00010                  2,2,4 TMP 0.000608 7.017        0.00009                2,2,4 TMP 0.000424 5.789     0.00007            

toluene 0.005668 8.347          0.00068                  toluene 0.004003 7.017        0.00057                toluene 0.002714 5.789     0.00047            

ethylbenzene 0.000596 8.347          0.00007                  ethylbenzene 0.000403 7.017        0.00006                ethylbenzene 0.000260 5.789     0.00004            
xylenes 0.001813 8.347          0.00022                  xylenes 0.001222 7.017        0.00017                xylenes 0.000785 5.789     0.00014            

naphthalene 0.000001 8.347          0.00000                  naphthalene 0.000001 7.017        0.00000                naphthalene 0.000000 5.789     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 31 - Actuals 2015



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

32
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 414.85               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 430.56                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 489.57                  lb/month

0.21 tons/month 0.22 tons/month 0.24 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Product Information Monthly Throughput (only change if actual is known) Qmonth 538,902.74        barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74          barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74           barrels/month

Average organic liquid density WL 7.10 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 12.00 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 0.40 Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 45.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 125.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 22,633,915                         gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 22.50 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Riveted Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 5.253                 psia PvA = exp(A-(B/TLA)) PvA 5.538                   psia PvA = exp(A-(B/TLA)) PvA 6.538                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.111 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.119 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.148 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Vapor-mounted seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 51.10 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 54.63 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 67.86 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 10.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 95.40 lb/month LF = FF P*MvKc) LF 101.98 lb/month LF = FF P*MvKc) LF 126.70 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 2.2 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.0 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 81.30 lb/month LD = KDSDD2P*MvKc)/12 months LD 86.91 lb/month LD = KDSDD2P*MvKc)/12 months LD 107.96 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 4.3 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0060 bbl/1,000 ft2 Product - select from list Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Deck Design Data Total HAP Monthly Emissions 8.514 lb/month Total HAP Monthly Emissions 8.657 lb/month Total HAP Monthly Emissions 9.239 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 1.2483 lb/month hexane 1.3032 lb/month hexane 1.5223 lb/month

If bolted panel, also enter length 0 benzene 1.5516 lb/month benzene 1.6017 lb/month benzene 1.8038 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.2220 lb/month 2,2,4 TMP 0.2262 lb/month 2,2,4 TMP 0.2434 lb/month

Loss Factor toluene 2.0484 lb/month toluene 2.0714 lb/month toluene 2.1665 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.7673 lb/month ethylbenzene 0.7701 lb/month ethylbenzene 0.7819 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 2.6764 lb/month xylenes 2.6848 lb/month xylenes 2.7208 lb/month

Column Well Built-up column, gasketed sliding cover 10 33.0 naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month naphthalene 0.0690 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.5002 lb/month hexane 0.5550 lb/month hexane 0.7741 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.4294 lb/month benzene 0.4794 lb/month benzene 0.6815 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0349 lb/month 2,2,4 TMP 0.0392 lb/month 2,2,4 TMP 0.0563 lb/month

Deck drain Stub drain (1-inch diameter) 125 1.2 toluene 0.1779 lb/month toluene 0.2010 lb/month toluene 0.2961 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0191 lb/month ethylbenzene 0.0219 lb/month ethylbenzene 0.0337 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0577 lb/month xylenes 0.0662 lb/month xylenes 0.1021 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0001 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 42.78 per month Working losses Working losses Working losses
1 hexane 0.7482 lb/month hexane 0.7482 lb/month hexane 0.7482 lb/month

benzene 1.1223 lb/month benzene 1.1223 lb/month benzene 1.1223 lb/month, ,
TMP 0.1870 lb/month 2,2,4 TMP 0.1870 lb/month 2,2,4 TMP 0.1870 lb/month

toluene 1.8704 lb/month toluene 1.8704 lb/month toluene 1.8704 lb/month

ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month

xylenes 2.6186 lb/month xylenes 2.6186 lb/month xylenes 2.6186 lb/month

naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00220 hexane 86.18 50 0.00228 hexane 86.18 50 0.00256

benzene 78.11 50 0.00188 benzene 78.11 50 0.00197 benzene 78.11 50 0.00225

2,2,4 TMP 114.23 50 0.00015 2,2,4 TMP 114.23 50 0.00016 2,2,4 TMP 114.23 50 0.00019

toluene 92.14 50 0.00078 toluene 92.14 50 0.00083 toluene 92.14 50 0.00098

ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00011

xylenes 106.17 50 0.00025 xylenes 106.17 50 0.00027 xylenes 106.17 50 0.00034

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.006691 5.253     0.00127             hexane 0.007323 5.538      0.00132               hexane 0.009707 6.538          0.00148                

benzene 0.006337 5.253     0.00121             benzene 0.006979 5.538      0.00126               benzene 0.009428 6.538          0.00144                

2,2,4 TMP 0.000353 5.253     0.00007             2,2,4 TMP 0.000390 5.538      0.00007               2,2,4 TMP 0.000533 6.538          0.00008                

toluene 0.002226 5.253     0.00042             toluene 0.002480 5.538      0.00045               toluene 0.003472 6.538          0.00053                

ethylbenzene 0.000208 5.253     0.00004             ethylbenzene 0.000235 5.538      0.00004               ethylbenzene 0.000343 6.538          0.00005                
xylenes 0.000627 5.253     0.00012             xylenes 0.000709 5.538      0.00013               xylenes 0.001040 6.538          0.00016                

naphthalene 0.000000 5.253     0.00000             naphthalene 0.000000 5.538      0.00000               naphthalene 0.000000 6.538          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 32 - Actuals 2015



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 601.85                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 735.00                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 914.41                     lb/month

0.30 tons/month 0.37 tons/month 0.46 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 538,902.74                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74             barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74              barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 8.164                          psia PvA = exp(A-(B/TLA)) PvA 9.705                      psia PvA = exp(A-(B/TLA)) PvA 11.268                     psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.203 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.268 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.356 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 93.05 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 122.92 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 163.17 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 173.72 lb/month LF = FF P*MvKc) LF 229.48 lb/month LF = FF P*MvKc) LF 304.61 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 148.03 lb/month LD = KDSDD2P*MvKc)/12 months LD 195.55 lb/month LD = KDSDD2P*MvKc)/12 months LD 259.58 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 10.492 lb/month Total HAP Monthly Emissions 12.150 lb/month Total HAP Monthly Emissions 14.553 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.9830 lb/month hexane 2.5779 lb/month hexane 3.4250 lb/month

benzene 2.2367 lb/month benzene 2.8051 lb/month benzene 3.6239 lb/month

2,2,4 TMP 0.2806 lb/month 2,2,4 TMP 0.3300 lb/month 2,2,4 TMP 0.4017 lb/month

toluene 2.3781 lb/month toluene 2.6657 lb/month toluene 3.0906 lb/month

ethylbenzene 0.8094 lb/month ethylbenzene 0.8482 lb/month ethylbenzene 0.9072 lb/month

xylenes 2.8046 lb/month xylenes 2.9236 lb/month xylenes 3.1049 lb/month

naphthalene 0.0690 lb/month naphthalene 0.0691 lb/month naphthalene 0.0693 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.2348 lb/month hexane 1.8297 lb/month hexane 2.6768 lb/month

benzene 1.1144 lb/month benzene 1.6828 lb/month benzene 2.5016 lb/month

2,2,4 TMP 0.0935 lb/month 2,2,4 TMP 0.1429 lb/month 2,2,4 TMP 0.2147 lb/month

toluene 0.5077 lb/month toluene 0.7953 lb/month toluene 1.2202 lb/month

ethylbenzene 0.0612 lb/month ethylbenzene 0.1000 lb/month ethylbenzene 0.1590 lb/month

xylenes 0.1860 lb/month xylenes 0.3049 lb/month xylenes 0.4862 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month naphthalene 0.0004 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.7482 lb/month hexane 0.7482 lb/month hexane 0.7482 lb/month

benzene 1.1223 lb/month benzene 1.1223 lb/month benzene 1.1223 lb/month

2,2,4 TMP 0.1870 lb/month 2,2,4 TMP 0.1870 lb/month 2,2,4 TMP 0.1870 lb/month

toluene 1.8704 lb/month toluene 1.8704 lb/month toluene 1.8704 lb/month

ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month

xylenes 2.6186 lb/month xylenes 2.6186 lb/month xylenes 2.6186 lb/month

naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00298 hexane 86.18 50 0.00334 hexane 86.18 50 0.00368

benzene 78.11 50 0.00269 benzene 78.11 50 0.00307 benzene 78.11 50 0.00344

2,2,4 TMP 114.23 50 0.00023 2,2,4 TMP 114.23 50 0.00026 2,2,4 TMP 114.23 50 0.00030

toluene 92.14 50 0.00122 toluene 92.14 50 0.00145 toluene 92.14 50 0.00168

ethylbenzene 106.17 50 0.00015 ethylbenzene 106.17 50 0.00018 ethylbenzene 106.17 50 0.00022

xylenes 106.17 50 0.00045 xylenes 106.17 50 0.00056 xylenes 106.17 50 0.00067

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014100 8.164                  0.00173                      hexane 0.018802 9.705         0.00194                  hexane 0.024059 11.268                    0.00214                   

benzene 0.014041 8.164                  0.00172                      benzene 0.019079 9.705         0.00197                  benzene 0.024807 11.268                    0.00220                   

2,2,4 TMP 0.000806 8.164                  0.00010                      2,2,4 TMP 0.001108 9.705         0.00011                  2,2,4 TMP 0.001456 11.268                    0.00013                   

toluene 0.005422 8.164                  0.00066                      toluene 0.007644 9.705         0.00079                  toluene 0.010257 11.268                    0.00091                   

ethylbenzene 0.000567 8.164                  0.00007                      ethylbenzene 0.000834 9.705         0.00009                  ethylbenzene 0.001160 11.268                    0.00010                   
xylenes 0.001724 8.164                  0.00021                      xylenes 0.002544 9.705         0.00026                  xylenes 0.003547 11.268                    0.00031                   

naphthalene 0.000001 8.164                  0.00000                      naphthalene 0.000001 9.705         0.00000                  naphthalene 0.000002 11.268                    0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 32 - Actuals 2015



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,016.16                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 973.05                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 790.50                     lb/month

0.51 tons/month 0.49 tons/month 0.40 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 538,902.74            barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74            barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74              barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 11.951                   psia PvA = exp(A-(B/TLA)) PvA 11.677                   psia PvA = exp(A-(B/TLA)) PvA 10.244                     psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.406 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.385 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.295 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 185.99 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 176.32 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 135.37 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 347.23 lb/month LF = FF P*MvKc) LF 329.18 lb/month LF = FF P*MvKc) LF 252.72 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 295.90 lb/month LD = KDSDD2P*MvKc)/12 months LD 280.51 lb/month LD = KDSDD2P*MvKc)/12 months LD 215.36 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 15.961 lb/month Total HAP Monthly Emissions 15.362 lb/month Total HAP Monthly Emissions 12.878 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 3.9170 lb/month hexane 3.7080 lb/month hexane 2.8359 lb/month

benzene 4.1021 lb/month benzene 3.8988 lb/month benzene 3.0536 lb/month

2,2,4 TMP 0.4438 lb/month 2,2,4 TMP 0.4259 lb/month 2,2,4 TMP 0.3517 lb/month

toluene 3.3420 lb/month toluene 3.2349 lb/month toluene 2.7937 lb/month

ethylbenzene 0.9426 lb/month ethylbenzene 0.9275 lb/month ethylbenzene 0.8658 lb/month

xylenes 3.2139 lb/month xylenes 3.1673 lb/month xylenes 2.9776 lb/month

naphthalene 0.0694 lb/month naphthalene 0.0693 lb/month naphthalene 0.0692 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 3.1688 lb/month hexane 2.9598 lb/month hexane 2.0877 lb/month

benzene 2.9798 lb/month benzene 2.7765 lb/month benzene 1.9313 lb/month

2,2,4 TMP 0.2568 lb/month 2,2,4 TMP 0.2389 lb/month 2,2,4 TMP 0.1647 lb/month

toluene 1.4715 lb/month toluene 1.3644 lb/month toluene 0.9232 lb/month

ethylbenzene 0.1945 lb/month ethylbenzene 0.1793 lb/month ethylbenzene 0.1176 lb/month

xylenes 0.5952 lb/month xylenes 0.5487 lb/month xylenes 0.3590 lb/month

naphthalene 0.0005 lb/month naphthalene 0.0004 lb/month naphthalene 0.0003 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.7482 lb/month hexane 0.7482 lb/month hexane 0.7482 lb/month

benzene 1.1223 lb/month benzene 1.1223 lb/month benzene 1.1223 lb/month

2,2,4 TMP 0.1870 lb/month 2,2,4 TMP 0.1870 lb/month 2,2,4 TMP 0.1870 lb/month

toluene 1.8704 lb/month toluene 1.8704 lb/month toluene 1.8704 lb/month

ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month

xylenes 2.6186 lb/month xylenes 2.6186 lb/month xylenes 2.6186 lb/month

naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00382 hexane 86.18 50 0.00377 hexane 86.18 50 0.00346

benzene 78.11 50 0.00359 benzene 78.11 50 0.00353 benzene 78.11 50 0.00320

2,2,4 TMP 114.23 50 0.00031 2,2,4 TMP 114.23 50 0.00030 2,2,4 TMP 114.23 50 0.00027

toluene 92.14 50 0.00177 toluene 92.14 50 0.00174 toluene 92.14 50 0.00153

ethylbenzene 106.17 50 0.00023 ethylbenzene 106.17 50 0.00023 ethylbenzene 106.17 50 0.00019

xylenes 106.17 50 0.00072 xylenes 106.17 50 0.00070 xylenes 106.17 50 0.00059

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.026499 11.951           0.00222                 hexane 0.025511 11.677                 0.00218                 hexane 0.020563 10.244      0.00201                   

benzene 0.027493 11.951           0.00230                 benzene 0.026404 11.677                 0.00226                 benzene 0.020987 10.244      0.00205                   

2,2,4 TMP 0.001620 11.951           0.00014                 2,2,4 TMP 0.001553 11.677                 0.00013                 2,2,4 TMP 0.001224 10.244      0.00012                   

toluene 0.011510 11.951           0.00096                 toluene 0.011000 11.677                 0.00094                 toluene 0.008505 10.244      0.00083                   

ethylbenzene 0.001320 11.951           0.00011                 ethylbenzene 0.001255 11.677                 0.00011                 ethylbenzene 0.000940 10.244      0.00009                   
xylenes 0.004040 11.951           0.00034                 xylenes 0.003839 11.677                 0.00033                 xylenes 0.002870 10.244      0.00028                   

naphthalene 0.000003 11.951           0.00000                 naphthalene 0.000003 11.677                 0.00000                 naphthalene 0.000002 10.244      0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 32 - Actuals 2015



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 616.08                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 520.28                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 444.76              lb/month

0.31 tons/month 0.26 tons/month 0.22 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 538,902.74             barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74           barrels/month Monthly Throughput (only change if actual is known) Qmonth 538,902.74       barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 8.347                      psia PvA = exp(A-(B/TLA)) PvA 7.017                    psia PvA = exp(A-(B/TLA)) PvA 5.789                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.210 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.163 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.126 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 96.24 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 74.75 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 57.81 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 187.04 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 179.68 lb/month LF = FF P*MvKc) LF 139.56 lb/month LF = FF P*MvKc) LF 107.93 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 153.11 lb/month LD = KDSDD2P*MvKc)/12 months LD 118.92 lb/month LD = KDSDD2P*MvKc)/12 months LD 91.97 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 10.662 lb/month Total HAP Monthly Emissions 9.564 lb/month Total HAP Monthly Emissions 8.791 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.0445 lb/month hexane 1.6433 lb/month hexane 1.3541 lb/month

benzene 2.2951 lb/month benzene 1.9166 lb/month benzene 1.6483 lb/month

2,2,4 TMP 0.2856 lb/month 2,2,4 TMP 0.2530 lb/month
, ,
TMP 0.2301 lb/month

toluene 2.4073 lb/month toluene 2.2208 lb/month toluene 2.0931 lb/month

ethylbenzene 0.8132 lb/month ethylbenzene 0.7888 lb/month ethylbenzene 0.7727 lb/month

xylenes 2.8165 lb/month xylenes 2.7419 lb/month xylenes 2.6929 lb/month

naphthalene 0.0690 lb/month naphthalene 0.0690 lb/month naphthalene 0.0689 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.2963 lb/month hexane 0.8952 lb/month hexane 0.6059 lb/month

benzene 1.1728 lb/month benzene 0.7944 lb/month benzene 0.5261 lb/month

2,2,4 TMP 0.0986 lb/month 2,2,4 TMP 0.0660 lb/month
, ,
TMP 0.0431 lb/month

toluene 0.5368 lb/month toluene 0.3504 lb/month toluene 0.2226 lb/month

ethylbenzene 0.0651 lb/month ethylbenzene 0.0406 lb/month ethylbenzene 0.0246 lb/month

xylenes 0.1978 lb/month xylenes 0.1232 lb/month xylenes 0.0743 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.7482 lb/month hexane 0.7482 lb/month hexane 0.7482 lb/month

benzene 1.1223 lb/month benzene 1.1223 lb/month benzene 1.1223 lb/month

2,2,4 TMP 0.1870 lb/month 2,2,4 TMP 0.1870 lb/month
, ,
TMP 0.1870 lb/month

toluene 1.8704 lb/month toluene 1.8704 lb/month toluene 1.8704 lb/month

ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month ethylbenzene 0.7482 lb/month

xylenes 2.6186 lb/month xylenes 2.6186 lb/month xylenes 2.6186 lb/month

naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month naphthalene 0.0689 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00302 hexane 86.18 50 0.00269 hexane 86.18 50 0.00235

benzene 78.11 50 0.00273 benzene 78.11 50 0.00238 benzene 78.11 50 0.00204

2,2,4 TMP 114.23 50 0.00023 2,2,4 TMP 114.23 50 0.00020 2,2,4 TMP 114.23 50 0.00017

toluene 92.14 50 0.00125 toluene 92.14 50 0.00105 toluene 92.14 50 0.00086

ethylbenzene 106.17 50 0.00015 ethylbenzene 106.17 50 0.00012 ethylbenzene 106.17 50 0.00010

xylenes 106.17 50 0.00046 xylenes 106.17 50 0.00037 xylenes 106.17 50 0.00029

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014633 8.347          0.00175                  hexane 0.010936 7.017        0.00156                hexane 0.007897 5.789     0.00136            

benzene 0.014607 8.347          0.00175                  benzene 0.010707 7.017        0.00153                benzene 0.007564 5.789     0.00131            

2,2,4 TMP 0.000840 8.347          0.00010                  2,2,4 TMP 0.000608 7.017        0.00009                2,2,4 TMP 0.000424 5.789     0.00007            

toluene 0.005668 8.347          0.00068                  toluene 0.004003 7.017        0.00057                toluene 0.002714 5.789     0.00047            

ethylbenzene 0.000596 8.347          0.00007                  ethylbenzene 0.000403 7.017        0.00006                ethylbenzene 0.000260 5.789     0.00004            
xylenes 0.001813 8.347          0.00022                  xylenes 0.001222 7.017        0.00017                xylenes 0.000785 5.789     0.00014            

naphthalene 0.000001 8.347          0.00000                  naphthalene 0.000001 7.017        0.00000                naphthalene 0.000000 5.789     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 32 - Actuals 2015



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

39
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 333.49               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 345.16                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 385.12                  lb/month

0.17 tons/month 0.17 tons/month 0.19 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Crude RVP 11 Product Type Crude RVP 11 Product Type Crude RVP 11

Product Information Monthly Throughput (only change if actual is known) Qmonth 587,893.90        barrels/month Monthly Throughput (only change if actual is known) Qmonth 587,893.90          barrels/month Monthly Throughput (only change if actual is known) Qmonth 587,893.90           barrels/month

Average organic liquid density WL 7.10 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 11.00 Vapor Pressure Equation Constant A A 10.50 Vapor Pressure Equation Constant A A 10.50 Vapor Pressure Equation Constant A A 10.50

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 0.40 Vapor Pressure Equation Constant B B 4345.16 oR Vapor Pressure Equation Constant B B 4345.16 oR Vapor Pressure Equation Constant B B 4345.16 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 45.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 125.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 24,691,544                         gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 22.50 ft TB = TAA + 0.003 αs I TB 484.18               TB = TAA + 0.003 αs I TB 487.17                 TB = TAA + 0.003 αs I TB 496.71                  

Tank Construction (pick from drop down list) Riveted Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) Gray, light TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 485.13 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 488.59 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 498.68 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 4.684                 psia PvA = exp(A-(B/TLA)) PvA 4.990                   psia PvA = exp(A-(B/TLA)) PvA 5.974                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.097 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.131 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Vapor-mounted seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 44.37 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 47.95 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 60.22 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 188.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 188.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 188.93 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 29.59 lb/month LF = FF P*MvKc) LF 31.98 lb/month LF = FF P*MvKc) LF 40.16 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 2.2 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.0 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 70.59 lb/month LD = KDSDD2P*MvKc)/12 months LD 76.29 lb/month LD = KDSDD2P*MvKc)/12 months LD 95.80 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 4.3 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0060 bbl/1,000 ft2 Product - select from list Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Deck Design Data Total HAP Monthly Emissions 8.268 lb/month Total HAP Monthly Emissions 8.390 lb/month Total HAP Monthly Emissions 8.847 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 1.1236 lb/month hexane 1.1704 lb/month hexane 1.3414 lb/month

If bolted panel, also enter length 0 benzene 1.4501 lb/month benzene 1.4929 lb/month benzene 1.6514 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.2147 lb/month 2,2,4 TMP 0.2183 lb/month 2,2,4 TMP 0.2318 lb/month

Loss Factor toluene 2.0211 lb/month toluene 2.0409 lb/month toluene 2.1161 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.7700 lb/month ethylbenzene 0.7724 lb/month ethylbenzene 0.7818 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 2.6881 lb/month xylenes 2.6954 lb/month xylenes 2.7241 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0696 lb/month naphthalene 0.0696 lb/month naphthalene 0.0696 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.3679 lb/month hexane 0.4146 lb/month hexane 0.5856 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.3165 lb/month benzene 0.3593 lb/month benzene 0.5178 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0258 lb/month 2,2,4 TMP 0.0294 lb/month 2,2,4 TMP 0.0429 lb/month

Deck drain Stub drain (1-inch diameter) 125 1.2 toluene 0.1317 lb/month toluene 0.1515 lb/month toluene 0.2268 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0142 lb/month ethylbenzene 0.0166 lb/month ethylbenzene 0.0261 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0430 lb/month xylenes 0.0503 lb/month xylenes 0.0790 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 15.28 per month Working losses Working losses Working losses
1 hexane 0.7557 lb/month hexane 0.7557 lb/month hexane 0.7557 lb/month

benzene 1.1336 lb/month benzene 1.1336 lb/month benzene 1.1336 lb/month, ,
TMP 0.1889 lb/month 2,2,4 TMP 0.1889 lb/month 2,2,4 TMP 0.1889 lb/month

toluene 1.8893 lb/month toluene 1.8893 lb/month toluene 1.8893 lb/month

ethylbenzene 0.7557 lb/month ethylbenzene 0.7557 lb/month ethylbenzene 0.7557 lb/month

xylenes 2.6451 lb/month xylenes 2.6451 lb/month xylenes 2.6451 lb/month

naphthalene 0.0696 lb/month naphthalene 0.0696 lb/month naphthalene 0.0696 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00254 hexane 86.18 50 0.00265 hexane 86.18 50 0.00299

benzene 78.11 50 0.00219 benzene 78.11 50 0.00230 benzene 78.11 50 0.00264

2,2,4 TMP 114.23 50 0.00018 2,2,4 TMP 114.23 50 0.00019 2,2,4 TMP 114.23 50 0.00022

toluene 92.14 50 0.00091 toluene 92.14 50 0.00097 toluene 92.14 50 0.00116

ethylbenzene 106.17 50 0.00010 ethylbenzene 106.17 50 0.00011 ethylbenzene 106.17 50 0.00013

xylenes 106.17 50 0.00030 xylenes 106.17 50 0.00032 xylenes 106.17 50 0.00040

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.006915 4.684     0.00148             hexane 0.007685 4.990      0.00154               hexane 0.010346 5.974          0.00173                

benzene 0.006565 4.684     0.00140             benzene 0.007347 4.990      0.00147               benzene 0.010092 5.974          0.00169                

2,2,4 TMP 0.000366 4.684     0.00008             2,2,4 TMP 0.000411 4.990      0.00008               2,2,4 TMP 0.000572 5.974          0.00010                

toluene 0.002316 4.684     0.00049             toluene 0.002627 4.990      0.00053               toluene 0.003747 5.974          0.00063                

ethylbenzene 0.000217 4.684     0.00005             ethylbenzene 0.000250 4.990      0.00005               ethylbenzene 0.000374 5.974          0.00006                
xylenes 0.000656 4.684     0.00014             xylenes 0.000757 4.990      0.00015               xylenes 0.001133 5.974          0.00019                

naphthalene 0.000000 4.684     0.00000             naphthalene 0.000000 4.990      0.00000               naphthalene 0.000001 5.974          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.7198 hexane 6.878 1171.5 224.37 0.7998 hexane 6.878 1171.5 224.37 1.0768
benzene 6.906 1211 220.79 0.4129 benzene 6.906 1211 220.79 0.4621 benzene 6.906 1211 220.79 0.6347

2,2,4 TMP 6.812 1257.8 220.74 0.2018 2,2,4 TMP 6.812 1257.8 220.74 0.2269 2,2,4 TMP 6.812 1257.8 220.74 0.3155
toluene 7.017 1377.6 222.64 0.1031 toluene 7.017 1377.6 222.64 0.1169 toluene 7.017 1377.6 222.64 0.1668

ethylbenzene 6.95 1419.3 212.61 0.0278 ethylbenzene 6.95 1419.3 212.61 0.0321 ethylbenzene 6.95 1419.3 212.61 0.0480
xylenes 7.009 1462.3 215.11 0.0240 xylenes 7.009 1462.3 215.11 0.0277 xylenes 7.009 1462.3 215.11 0.0415

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0009

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 39 - Actuals 2015



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 460.96                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT -                          lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 661.83                     lb/month

0.23 tons/month 0.00 tons/month 0.33 tons/month

Product Type Crude RVP 11 Product Type Crude RVP 11 Product Type Crude RVP 11

Monthly Throughput (only change if actual is known) Qmonth 587,893.90                 barrels/month Monthly Throughput (only change if actual is known) Qmonth -                          barrels/month Monthly Throughput (only change if actual is known) Qmonth 587,893.90              barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.50 Vapor Pressure Equation Constant A A 10.50 Vapor Pressure Equation Constant A A 10.50

Vapor Pressure Equation Constant B B 4345.16 oR Vapor Pressure Equation Constant B B 4345.16 oR Vapor Pressure Equation Constant B B 4345.16 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.05                        TB = TAA + 0.003 αs I TB 520.93                    TB = TAA + 0.003 αs I TB 530.67                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.74 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.05 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.01 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.587                          psia PvA = exp(A-(B/TLA)) PvA 9.109                      psia PvA = exp(A-(B/TLA)) PvA 10.632                     psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.182 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.241 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.317 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 83.50 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 110.50 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 145.16 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 188.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 188.93 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 55.69 lb/month LF = FF P*MvKc) LF 73.69 lb/month LF = FF P*MvKc) LF 96.81 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 132.84 lb/month LD = KDSDD2P*MvKc)/12 months LD 175.79 lb/month LD = KDSDD2P*MvKc)/12 months LD 230.93 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 9.834 lb/month Total HAP Monthly Emissions 3.748 lb/month Total HAP Monthly Emissions 12.895 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.7012 lb/month hexane 1.4013 lb/month hexane 2.7775 lb/month

benzene 1.9915 lb/month benzene 1.2963 lb/month benzene 3.0342 lb/month

2,2,4 TMP 0.2612 lb/month 2,2,4 TMP 0.1105 lb/month 2,2,4 TMP 0.3527 lb/month

toluene 2.2842 lb/month toluene 0.6197 lb/month toluene 2.8273 lb/month

ethylbenzene 0.8039 lb/month ethylbenzene 0.0790 lb/month ethylbenzene 0.8796 lb/month

xylenes 2.7916 lb/month xylenes 0.2410 lb/month xylenes 3.0242 lb/month

naphthalene 0.0697 lb/month naphthalene 0.0002 lb/month naphthalene 0.0699 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.9455 lb/month hexane 1.4013 lb/month hexane 2.0217 lb/month

benzene 0.8579 lb/month benzene 1.2963 lb/month benzene 1.9006 lb/month

2,2,4 TMP 0.0722 lb/month 2,2,4 TMP 0.1105 lb/month 2,2,4 TMP 0.1637 lb/month

toluene 0.3949 lb/month toluene 0.6197 lb/month toluene 0.9380 lb/month

ethylbenzene 0.0482 lb/month ethylbenzene 0.0790 lb/month ethylbenzene 0.1239 lb/month

xylenes 0.1466 lb/month xylenes 0.2410 lb/month xylenes 0.3791 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month naphthalene 0.0003 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.7557 lb/month hexane 0.0000 lb/month hexane 0.7557 lb/month

benzene 1.1336 lb/month benzene 0.0000 lb/month benzene 1.1336 lb/month

2,2,4 TMP 0.1889 lb/month 2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.1889 lb/month

toluene 1.8893 lb/month toluene 0.0000 lb/month toluene 1.8893 lb/month

ethylbenzene 0.7557 lb/month ethylbenzene 0.0000 lb/month ethylbenzene 0.7557 lb/month

xylenes 2.6451 lb/month xylenes 0.0000 lb/month xylenes 2.6451 lb/month

naphthalene 0.0696 lb/month naphthalene 0.0000 lb/month naphthalene 0.0696 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00348 hexane 86.18 50 0.00389 hexane 86.18 50 0.00428

benzene 78.11 50 0.00315 benzene 78.11 50 0.00360 benzene 78.11 50 0.00402

2,2,4 TMP 114.23 50 0.00027 2,2,4 TMP 114.23 50 0.00031 2,2,4 TMP 114.23 50 0.00035

toluene 92.14 50 0.00145 toluene 92.14 50 0.00172 toluene 92.14 50 0.00198

ethylbenzene 106.17 50 0.00018 ethylbenzene 106.17 50 0.00022 ethylbenzene 106.17 50 0.00026

xylenes 106.17 50 0.00054 xylenes 106.17 50 0.00067 xylenes 106.17 50 0.00080

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015299 7.587                  0.00202                      hexane 0.020573 9.109         0.00226                  hexane 0.026371 10.632                    0.00248                   

benzene 0.015316 7.587                  0.00202                      benzene 0.020999 9.109         0.00231                  benzene 0.027352 10.632                    0.00257                   

2,2,4 TMP 0.000882 7.587                  0.00012                      2,2,4 TMP 0.001224 9.109         0.00013                  2,2,4 TMP 0.001611 10.632                    0.00015                   

toluene 0.005977 7.587                  0.00079                      toluene 0.008510 9.109         0.00093                  toluene 0.011443 10.632                    0.00108                   

ethylbenzene 0.000633 7.587                  0.00008                      ethylbenzene 0.000941 9.109         0.00010                  ethylbenzene 0.001311 10.632                    0.00012                   
xylenes 0.001925 7.587                  0.00025                      xylenes 0.002872 9.109         0.00032                  xylenes 0.004014 10.632                    0.00038                   

naphthalene 0.000001 7.587                  0.00000                      naphthalene 0.000002 9.109         0.00000                  naphthalene 0.000003 10.632                    0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5923 hexane 6.878 1171.5 224.37 2.1413 hexane 6.878 1171.5 224.37 2.7447
benzene 6.906 1211 220.79 0.9632 benzene 6.906 1211 220.79 1.3206 benzene 6.906 1211 220.79 1.7202

2,2,4 TMP 6.812 1257.8 220.74 0.4867 2,2,4 TMP 6.812 1257.8 220.74 0.6756 2,2,4 TMP 6.812 1257.8 220.74 0.8891
toluene 7.017 1377.6 222.64 0.2660 toluene 7.017 1377.6 222.64 0.3788 toluene 7.017 1377.6 222.64 0.5094

ethylbenzene 6.95 1419.3 212.61 0.0811 ethylbenzene 6.95 1419.3 212.61 0.1207 ethylbenzene 6.95 1419.3 212.61 0.1682
xylenes 7.009 1462.3 215.11 0.0705 xylenes 7.009 1462.3 215.11 0.1052 xylenes 7.009 1462.3 215.11 0.1471

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0029 naphthalene 7.146 1831.6 211.82 0.0045

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 39 - Actuals 2015



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 722.60                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 690.15                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 574.26                     lb/month

0.36 tons/month 0.35 tons/month 0.29 tons/month

Product Type Crude RVP 11 Product Type Crude RVP 11 Product Type Crude RVP 11

Monthly Throughput (only change if actual is known) Qmonth 587,893.90            barrels/month Monthly Throughput (only change if actual is known) Qmonth 587,893.90            barrels/month Monthly Throughput (only change if actual is known) Qmonth 587,893.90              barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.50 Vapor Pressure Equation Constant A A 10.50 Vapor Pressure Equation Constant A A 10.50

Vapor Pressure Equation Constant B B 4345.16 oR Vapor Pressure Equation Constant B B 4345.16 oR Vapor Pressure Equation Constant B B 4345.16 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 534.61                   TB = TAA + 0.003 αs I TB 533.00                   TB = TAA + 0.003 αs I TB 524.31                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 537.97 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 535.95 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 526.65 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 11.289                   psia PvA = exp(A-(B/TLA)) PvA 10.951                   psia PvA = exp(A-(B/TLA)) PvA 9.489                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.357 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.336 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.258 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 163.81 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 153.85 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 118.28 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 188.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 188.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 188.93 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 109.25 lb/month LF = FF P*MvKc) LF 102.60 lb/month LF = FF P*MvKc) LF 78.88 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 260.61 lb/month LD = KDSDD2P*MvKc)/12 months LD 244.76 lb/month LD = KDSDD2P*MvKc)/12 months LD 188.17 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 13.889 lb/month Total HAP Monthly Emissions 13.356 lb/month Total HAP Monthly Emissions 11.505 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 3.1206 lb/month hexane 2.9368 lb/month hexane 2.2936 lb/month

benzene 3.3705 lb/month benzene 3.1902 lb/month benzene 2.5624 lb/month

2,2,4 TMP 0.3824 lb/month 2,2,4 TMP 0.3665 lb/month 2,2,4 TMP 0.3111 lb/month

toluene 3.0070 lb/month toluene 2.9105 lb/month toluene 2.5782 lb/month

ethylbenzene 0.9053 lb/month ethylbenzene 0.8915 lb/month ethylbenzene 0.8443 lb/month

xylenes 3.1035 lb/month xylenes 3.0608 lb/month xylenes 2.9157 lb/month

naphthalene 0.0700 lb/month naphthalene 0.0699 lb/month naphthalene 0.0698 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.3649 lb/month hexane 2.1811 lb/month hexane 1.5379 lb/month

benzene 2.2369 lb/month benzene 2.0566 lb/month benzene 1.4288 lb/month

2,2,4 TMP 0.1935 lb/month 2,2,4 TMP 0.1775 lb/month 2,2,4 TMP 0.1222 lb/month

toluene 1.1176 lb/month toluene 1.0211 lb/month toluene 0.6889 lb/month

ethylbenzene 0.1496 lb/month ethylbenzene 0.1358 lb/month ethylbenzene 0.0886 lb/month

xylenes 0.4585 lb/month xylenes 0.4158 lb/month xylenes 0.2707 lb/month

naphthalene 0.0004 lb/month naphthalene 0.0003 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.7557 lb/month hexane 0.7557 lb/month hexane 0.7557 lb/month

benzene 1.1336 lb/month benzene 1.1336 lb/month benzene 1.1336 lb/month

2,2,4 TMP 0.1889 lb/month 2,2,4 TMP 0.1889 lb/month 2,2,4 TMP 0.1889 lb/month

toluene 1.8893 lb/month toluene 1.8893 lb/month toluene 1.8893 lb/month

ethylbenzene 0.7557 lb/month ethylbenzene 0.7557 lb/month ethylbenzene 0.7557 lb/month

xylenes 2.6451 lb/month xylenes 2.6451 lb/month xylenes 2.6451 lb/month

naphthalene 0.0696 lb/month naphthalene 0.0696 lb/month naphthalene 0.0696 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00443 hexane 86.18 50 0.00435 hexane 86.18 50 0.00399

benzene 78.11 50 0.00419 benzene 78.11 50 0.00410 benzene 78.11 50 0.00371

2,2,4 TMP 114.23 50 0.00036 2,2,4 TMP 114.23 50 0.00035 2,2,4 TMP 114.23 50 0.00032

toluene 92.14 50 0.00209 toluene 92.14 50 0.00204 toluene 92.14 50 0.00179

ethylbenzene 106.17 50 0.00028 ethylbenzene 106.17 50 0.00027 ethylbenzene 106.17 50 0.00023

xylenes 106.17 50 0.00086 xylenes 106.17 50 0.00083 xylenes 106.17 50 0.00070

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029025 11.289           0.00257                 hexane 0.027647 10.951                 0.00252                 hexane 0.021974 9.489        0.00232                   

benzene 0.030290 11.289           0.00268                 benzene 0.028763 10.951                 0.00263                 benzene 0.022524 9.489        0.00237                   

2,2,4 TMP 0.001791 11.289           0.00016                 2,2,4 TMP 0.001698 10.951                 0.00016                 2,2,4 TMP 0.001317 9.489        0.00014                   

toluene 0.012830 11.289           0.00114                 toluene 0.012107 10.951                 0.00111                 toluene 0.009206 9.489        0.00097                   

ethylbenzene 0.001490 11.289           0.00013                 ethylbenzene 0.001397 10.951                 0.00013                 ethylbenzene 0.001028 9.489        0.00011                   
xylenes 0.004567 11.289           0.00040                 xylenes 0.004278 10.951                 0.00039                 xylenes 0.003139 9.489        0.00033                   

naphthalene 0.000003 11.289           0.00000                 naphthalene 0.000003 10.951                 0.00000                 naphthalene 0.000002 9.489        0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 3.0210 hexane 6.878 1171.5 224.37 2.8776 hexane 6.878 1171.5 224.37 2.2871
benzene 6.906 1211 220.79 1.9050 benzene 6.906 1211 220.79 1.8089 benzene 6.906 1211 220.79 1.4166

2,2,4 TMP 6.812 1257.8 220.74 0.9886 2,2,4 TMP 6.812 1257.8 220.74 0.9368 2,2,4 TMP 6.812 1257.8 220.74 0.7267
toluene 7.017 1377.6 222.64 0.5711 toluene 7.017 1377.6 222.64 0.5389 toluene 7.017 1377.6 222.64 0.4098

ethylbenzene 6.95 1419.3 212.61 0.1911 ethylbenzene 6.95 1419.3 212.61 0.1791 ethylbenzene 6.95 1419.3 212.61 0.1318
xylenes 7.009 1462.3 215.11 0.1673 xylenes 7.009 1462.3 215.11 0.1567 xylenes 7.009 1462.3 215.11 0.1150

naphthalene 7.146 1831.6 211.82 0.0053 naphthalene 7.146 1831.6 211.82 0.0048 naphthalene 7.146 1831.6 211.82 0.0033

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 39 - Actuals 2015



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 461.79                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 399.08                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 351.43              lb/month

0.23 tons/month 0.20 tons/month 0.18 tons/month

Product Type Crude RVP 11 Product Type Crude RVP 11 Product Type Crude RVP 11

Monthly Throughput (only change if actual is known) Qmonth 587,893.90             barrels/month Monthly Throughput (only change if actual is known) Qmonth 587,893.90           barrels/month Monthly Throughput (only change if actual is known) Qmonth 587,893.90       barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 10.50 Vapor Pressure Equation Constant A A 10.50 Vapor Pressure Equation Constant A A 10.50

Vapor Pressure Equation Constant B B 4345.16 oR Vapor Pressure Equation Constant B B 4345.16 oR Vapor Pressure Equation Constant B B 4345.16 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 511.28                    TB = TAA + 0.003 αs I TB 500.73                  TB = TAA + 0.003 αs I TB 489.58              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.87 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 501.69 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 490.34 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.603                      psia PvA = exp(A-(B/TLA)) PvA 6.295                    psia PvA = exp(A-(B/TLA)) PvA 5.151                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.183 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.141 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.109 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 83.76 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 64.51 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 49.88 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 188.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 188.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 188.93 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 55.86 lb/month LF = FF P*MvKc) LF 43.02 lb/month LF = FF P*MvKc) LF 33.26 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 133.25 lb/month LD = KDSDD2P*MvKc)/12 months LD 102.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 79.35 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 9.845 lb/month Total HAP Monthly Emissions 9.018 lb/month Total HAP Monthly Emissions 8.458 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.7053 lb/month hexane 1.4045 lb/month hexane 1.1962 lb/month

benzene 1.9954 lb/month benzene 1.7105 lb/month benzene 1.5166 lb/month

2,2,4 TMP 0.2615 lb/month 2,2,4 TMP 0.2369 lb/month
, ,
TMP 0.2203 lb/month

toluene 2.2862 lb/month toluene 2.1448 lb/month toluene 2.0520 lb/month

ethylbenzene 0.8042 lb/month ethylbenzene 0.7855 lb/month ethylbenzene 0.7737 lb/month

xylenes 2.7925 lb/month xylenes 2.7354 lb/month xylenes 2.6995 lb/month

naphthalene 0.0697 lb/month naphthalene 0.0697 lb/month naphthalene 0.0696 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.9496 lb/month hexane 0.6488 lb/month hexane 0.4404 lb/month

benzene 0.8618 lb/month benzene 0.5769 lb/month benzene 0.3830 lb/month

2,2,4 TMP 0.0726 lb/month 2,2,4 TMP 0.0480 lb/month
, ,
TMP 0.0314 lb/month

toluene 0.3969 lb/month toluene 0.2554 lb/month toluene 0.1626 lb/month

ethylbenzene 0.0484 lb/month ethylbenzene 0.0298 lb/month ethylbenzene 0.0180 lb/month

xylenes 0.1474 lb/month xylenes 0.0903 lb/month xylenes 0.0545 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.7557 lb/month hexane 0.7557 lb/month hexane 0.7557 lb/month

benzene 1.1336 lb/month benzene 1.1336 lb/month benzene 1.1336 lb/month

2,2,4 TMP 0.1889 lb/month 2,2,4 TMP 0.1889 lb/month
, ,
TMP 0.1889 lb/month

toluene 1.8893 lb/month toluene 1.8893 lb/month toluene 1.8893 lb/month

ethylbenzene 0.7557 lb/month ethylbenzene 0.7557 lb/month ethylbenzene 0.7557 lb/month

xylenes 2.6451 lb/month xylenes 2.6451 lb/month xylenes 2.6451 lb/month

naphthalene 0.0696 lb/month naphthalene 0.0696 lb/month naphthalene 0.0696 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00348 hexane 86.18 50 0.00309 hexane 86.18 50 0.00271

benzene 78.11 50 0.00316 benzene 78.11 50 0.00275 benzene 78.11 50 0.00236

2,2,4 TMP 114.23 50 0.00027 2,2,4 TMP 114.23 50 0.00023 2,2,4 TMP 114.23 50 0.00019

toluene 92.14 50 0.00145 toluene 92.14 50 0.00122 toluene 92.14 50 0.00100

ethylbenzene 106.17 50 0.00018 ethylbenzene 106.17 50 0.00014 ethylbenzene 106.17 50 0.00011

xylenes 106.17 50 0.00054 xylenes 106.17 50 0.00043 xylenes 106.17 50 0.00034

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015351 7.603          0.00202                  hexane 0.011275 6.295        0.00179                hexane 0.008101 5.151     0.00157            

benzene 0.015372 7.603          0.00202                  benzene 0.011062 6.295        0.00176                benzene 0.007773 5.151     0.00151            

2,2,4 TMP 0.000885 7.603          0.00012                  2,2,4 TMP 0.000629 6.295        0.00010                2,2,4 TMP 0.000436 5.151     0.00008            

toluene 0.006001 7.603          0.00079                  toluene 0.004152 6.295        0.00066                toluene 0.002798 5.151     0.00054            

ethylbenzene 0.000636 7.603          0.00008                  ethylbenzene 0.000420 6.295        0.00007                ethylbenzene 0.000269 5.151     0.00005            
xylenes 0.001934 7.603          0.00025                  xylenes 0.001274 6.295        0.00020                xylenes 0.000813 5.151     0.00016            

naphthalene 0.000001 7.603          0.00000                  naphthalene 0.000001 6.295        0.00000                naphthalene 0.000000 5.151     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5978 hexane 6.878 1171.5 224.37 1.1735 hexane 6.878 1171.5 224.37 0.8431
benzene 6.906 1211 220.79 0.9667 benzene 6.906 1211 220.79 0.6957 benzene 6.906 1211 220.79 0.4888

2,2,4 TMP 6.812 1257.8 220.74 0.4886 2,2,4 TMP 6.812 1257.8 220.74 0.3471 2,2,4 TMP 6.812 1257.8 220.74 0.2405
toluene 7.017 1377.6 222.64 0.2671 toluene 7.017 1377.6 222.64 0.1848 toluene 7.017 1377.6 222.64 0.1245

ethylbenzene 6.95 1419.3 212.61 0.0815 ethylbenzene 6.95 1419.3 212.61 0.0538 ethylbenzene 6.95 1419.3 212.61 0.0345
xylenes 7.009 1462.3 215.11 0.0709 xylenes 7.009 1462.3 215.11 0.0467 xylenes 7.009 1462.3 215.11 0.0298

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0006

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS
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Monthly Calculations - JANUARY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 33.50                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.810

1.67E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0180 0.0100 0.0080 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0831 0.0461 0.0369 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 14.90 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 297,781 ft3/month toluene 0.8340 0.4631 0.3709 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0921 0.0512 0.0410 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 1.7740 0.9851 0.7888 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0084 0.0047 0.0038 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q 2,227,789                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 6.64 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 41.63                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.520 Vapor Weight Concentrations Vapor Mole Fraction

2.08E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0218 0.0128 0.0090 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.1011 0.0593 0.0418 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 17.20 lb/month toluene 1.0313 0.6051 0.4262 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 297,781 ft3/month ethylbenzene 0.1162 0.0682 0.0480 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.2390 1.3137 0.9252 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0112 0.0066 0.0046 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q 2,227,789                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 7.36 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 73.00                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.289 Vapor Weight Concentrations Vapor Mole Fraction

3.65E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0354 0.0233 0.0121 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1677 0.1105 0.0572 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 24.91 lb/month toluene 1.7809 1.1732 0.6077 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 297,781 ft3/month ethylbenzene 0.2106 0.1387 0.0719 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.0712 2.6819 1.3893 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0231 0.0152 0.0079 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q 2,227,789                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 6.64 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) APRIL
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 134.92                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 11.841 Vapor Weight Concentrations Vapor Mole Fraction

6.75E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0588 0.0411 0.0177 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2865 0.2004 0.0861 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 40.56 lb/month toluene 3.2074 2.2432 0.9642 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 297,781 ft3/month ethylbenzene 0.4035 0.2822 0.1213 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 7.8325 5.4778 2.3547 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0522 0.0365 0.0157 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q 2,227,789                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 6.87 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 212.27                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 18.810 Vapor Weight Concentrations Vapor Mole Fraction

1.06E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0852 0.0617 0.0235 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4234 0.3068 0.1166 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 58.45 lb/month toluene 4.9289 3.5716 1.3573 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 297,781 ft3/month ethylbenzene 0.6484 0.4698 0.1786 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 12.6293 9.1514 3.4778 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0949 0.0688 0.0261 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q 2,227,789                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 6.64 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 280.70                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.003 Vapor Weight Concentrations Vapor Mole Fraction

1.40E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.1050 0.0755 0.0295 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.5304 0.3812 0.1492 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 78.98 lb/month toluene 6.3760 4.5821 1.7939 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 297,781 ft3/month ethylbenzene 0.8693 0.6247 0.2446 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 16.9817 12.2038 4.7779 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1406 0.1010 0.0396 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q 2,227,789                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 6.87 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 320.73                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 28.606 Vapor Weight Concentrations Vapor Mole Fraction

1.60E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1168 0.0845 0.0322 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5933 0.4294 0.1639 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 88.59 lb/month toluene 7.2199 5.2257 1.9943 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 297,781 ft3/month ethylbenzene 0.9976 0.7220 0.2756 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 19.5113 14.1220 5.3893 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1676 0.1213 0.0463 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q 2,227,789                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 6.64 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 279.34                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 24.895 Vapor Weight Concentrations Vapor Mole Fraction

1.40E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1035 0.0730 0.0305 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5239 0.3696 0.1544 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 82.30 lb/month toluene 6.3255 4.4618 1.8637 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 297,781 ft3/month ethylbenzene 0.8664 0.6112 0.2553 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 16.9333 11.9442 4.9891 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1420 0.1002 0.0418 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q 2,227,789                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 6.64 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 185.89                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 16.488 Vapor Weight Concentrations Vapor Mole Fraction

9.29E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0739 0.0495 0.0243 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3679 0.2468 0.1212 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 61.21 lb/month toluene 4.3033 2.8863 1.4170 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 297,781 ft3/month ethylbenzene 0.5691 0.3817 0.1874 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 11.0889 7.4375 3.6514 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0845 0.0567 0.0278 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q 2,227,789                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 6.87 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) OCTOBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 104.75                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 9.180 Vapor Weight Concentrations Vapor Mole Fraction

5.24E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0461 0.0290 0.0171 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2242 0.1410 0.0832 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 38.87 lb/month toluene 2.4970 1.5706 0.9264 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 297,781 ft3/month ethylbenzene 0.3123 0.1964 0.1159 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.0606 3.8120 2.2486 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0398 0.0250 0.0148 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 2,227,789                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 6.64 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 57.43                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 4.959 Vapor Weight Concentrations Vapor Mole Fraction

2.87E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0275 0.0149 0.0126 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1309 0.0709 0.0600 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 26.32 lb/month toluene 1.3977 0.7571 0.6406 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 297,781 ft3/month ethylbenzene 0.1664 0.0901 0.0763 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.2180 1.7431 1.4749 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0186 0.0101 0.0085 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 2,227,789                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 6.87 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 36.40                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.083 Vapor Weight Concentrations Vapor Mole Fraction

1.82E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0189 0.0097 0.0092 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0880 0.0452 0.0429 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 17.73 lb/month toluene 0.9008 0.4621 0.4387 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 297,781 ft3/month ethylbenzene 0.1018 0.0522 0.0496 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.9635 1.0071 0.9563 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0099 0.0051 0.0048 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 2,227,789                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 6.64 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations - JANUARY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 33.45                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.805

1.67E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0180 0.0100 0.0080 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0829 0.0461 0.0368 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 14.85 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month toluene 0.8327 0.4631 0.3696 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0920 0.0512 0.0408 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 1.7713 0.9851 0.7861 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0084 0.0047 0.0037 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 6.62 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 41.57                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.516 Vapor Weight Concentrations Vapor Mole Fraction

2.08E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0218 0.0128 0.0090 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.1010 0.0593 0.0416 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 17.14 lb/month toluene 1.0298 0.6051 0.4247 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.1160 0.0682 0.0478 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.2358 1.3137 0.9221 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0112 0.0066 0.0046 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 7.33 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 72.92                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.282 Vapor Weight Concentrations Vapor Mole Fraction

3.65E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0353 0.0233 0.0120 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1675 0.1105 0.0570 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 24.83 lb/month toluene 1.7788 1.1732 0.6057 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.2103 0.1387 0.0716 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.0665 2.6819 1.3846 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0230 0.0152 0.0078 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 6.62 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) APRIL
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 134.78                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 11.829 Vapor Weight Concentrations Vapor Mole Fraction

6.74E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0588 0.0411 0.0176 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2862 0.2004 0.0858 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 40.42 lb/month toluene 3.2041 2.2432 0.9609 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.4031 0.2822 0.1209 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 7.8245 5.4778 2.3466 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0522 0.0365 0.0156 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 6.84 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 212.07                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 18.792 Vapor Weight Concentrations Vapor Mole Fraction

1.06E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0851 0.0617 0.0234 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4230 0.3068 0.1162 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 58.26 lb/month toluene 4.9242 3.5716 1.3527 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.6478 0.4698 0.1779 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 12.6174 9.1514 3.4660 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0948 0.0688 0.0260 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 6.62 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 280.43                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 24.979 Vapor Weight Concentrations Vapor Mole Fraction

1.40E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.1049 0.0755 0.0294 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.5299 0.3812 0.1487 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 78.71 lb/month toluene 6.3699 4.5821 1.7878 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.8684 0.6247 0.2437 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 16.9654 12.2038 4.7616 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1404 0.1010 0.0394 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 6.84 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 320.43                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 28.579 Vapor Weight Concentrations Vapor Mole Fraction

1.60E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1166 0.0845 0.0321 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5927 0.4294 0.1633 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 88.29 lb/month toluene 7.2131 5.2257 1.9874 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.9967 0.7220 0.2746 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 19.4929 14.1220 5.3709 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1674 0.1213 0.0461 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 6.62 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 279.06                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 24.870 Vapor Weight Concentrations Vapor Mole Fraction

1.40E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1034 0.0730 0.0304 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5234 0.3696 0.1538 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 82.02 lb/month toluene 6.3191 4.4618 1.8573 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.8656 0.6112 0.2544 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 16.9163 11.9442 4.9721 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1418 0.1002 0.0417 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 6.62 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 185.68                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 16.469 Vapor Weight Concentrations Vapor Mole Fraction

9.28E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0738 0.0495 0.0242 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3675 0.2468 0.1207 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 61.00 lb/month toluene 4.2984 2.8863 1.4122 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.5684 0.3817 0.1867 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 11.0765 7.4375 3.6389 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0844 0.0567 0.0277 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 6.84 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) OCTOBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 104.62                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 9.168 Vapor Weight Concentrations Vapor Mole Fraction

5.23E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0461 0.0290 0.0171 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2239 0.1410 0.0829 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 38.73 lb/month toluene 2.4939 1.5706 0.9233 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.3119 0.1964 0.1155 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.0529 3.8120 2.2409 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0397 0.0250 0.0147 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 6.62 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 57.34                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 4.951 Vapor Weight Concentrations Vapor Mole Fraction

2.87E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0275 0.0149 0.0126 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1307 0.0709 0.0598 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 26.23 lb/month toluene 1.3955 0.7571 0.6384 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.1661 0.0901 0.0760 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.2129 1.7431 1.4699 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0185 0.0101 0.0085 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 6.84 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 36.34                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.078 Vapor Weight Concentrations Vapor Mole Fraction

1.82E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0189 0.0097 0.0092 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0879 0.0452 0.0427 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 17.67 lb/month toluene 0.8993 0.4621 0.4373 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.1017 0.0522 0.0494 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.9602 1.0071 0.9531 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0099 0.0051 0.0048 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 6.62 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations - JANUARY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 14.87 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 16.77                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.403

8.39E-03 ton/month Stock Vapor Density Wv 0.0000 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.034 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0091 0.0081 0.0010 86.18 130 0.00054 0.000002 0.002      0.00082        

Absolute Pressure PA 14.55                        psi benzene 0.0418 0.0371 0.0048 78.11 130 0.00249 0.000008 0.002      0.00415        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 1.91 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 39,660 ft3/month toluene 0.4181 0.3706 0.0475 92.14 130 0.02493 0.000068 0.002      0.03517        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0459 0.0407 0.0052 106.17 130 0.00274 0.000006 0.002      0.00335        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 0.8841 0.7836 0.1005 106.17 130 0.05271 0.000125 0.002      0.06455        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0000 lb/ft3 naphthalene 0.0041 0.0037 0.0005 128.17 130 2.47E-04 4.84E-07 0.002      2.51E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0019 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7246

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4158
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2040

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0342 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1039
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 16.60 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0281
Throughput Q 296,710                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0006 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0242

Turnovers N 0.88 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0004

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0019 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 485.35 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 16.60 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.11 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00061 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00225 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00165 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 489.50 oR

Not Insulated PVA 0.001928963 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.20 oR

Partially Insulated PVA 0.001935725

Fully Insulated PVA 0.001845112 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00055 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00223 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016763 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 489.22 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 481.66 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.18                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 485.35 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 485.44 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 486.30 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 486.71 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.18 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 4.805E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 4.818E-05
Fully Insulated Wv 4.617E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.52 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 20.68                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.743 Vapor Weight Concentrations Vapor Mole Fraction

1.03E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.042 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0110 0.0098 0.0011 86.18 130 0.00053 0.000002 0.002      0.00080        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.0507 0.0454 0.0053 78.11 130 0.00245 0.000009 0.002      0.00408        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 2.16 lb/month toluene 0.5135 0.4598 0.0536 92.14 130 0.02482 0.000077 0.002      0.03503        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 39,660 ft3/month ethylbenzene 0.0574 0.0514 0.0060 106.17 130 0.00277 0.000007 0.002      0.00340        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.1054 0.9899 0.1155 106.17 130 0.05344 0.000144 0.002      0.06544        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0054 0.0048 0.0006 128.17 130 2.62E-04 5.86E-07 0.002      2.66E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8076

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0022 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4669

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2304
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1183

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0417 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0325
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.35 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0281

Throughput Q 296,710                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Turnovers N 0.98 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0022 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 488.91 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.35 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.75 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00084 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00266 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00182 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 494.00 oR

Not Insulated PVA 0.002205041 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 483.82 oR

Partially Insulated PVA 0.002216347

Fully Insulated PVA 0.002066212 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00078 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00263 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018581 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 493.74 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.36 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.17                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 488.91 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 489.05 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 490.33 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 490.93 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.17 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.448E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.469E-05
Fully Insulated Wv 5.138E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 34.88 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 37.95                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.257 Vapor Weight Concentrations Vapor Mole Fraction

1.90E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.050 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0187 0.0172 0.0015 86.18 130 0.00049 0.000002 0.003      0.00074        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0882 0.0811 0.0071 78.11 130 0.00233 0.000012 0.003      0.00387        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 3.07 lb/month toluene 0.9291 0.8539 0.0751 92.14 130 0.02448 0.000111 0.003      0.03454        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 39,660 ft3/month ethylbenzene 0.1087 0.0999 0.0088 106.17 130 0.00287 0.000011 0.003      0.00351        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.1006 1.9307 0.1699 106.17 130 0.05536 0.000217 0.003      0.06778        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0116 0.0107 0.0009 128.17 130 3.05E-04 9.92E-07 0.003      3.10E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.0907

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0032 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6434

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3220
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1694

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0500 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0488
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 24.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0423

Throughput Q 296,710                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0014 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0009

Turnovers N 0.88 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0032 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 499.12 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 24.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.15 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00143 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00399 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00256 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 505.35 oR

Not Insulated PVA 0.003200929 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 492.90 oR

Partially Insulated PVA 0.00322282

Fully Insulated PVA 0.002934849 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00134 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00395 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026144 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 505.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 493.52 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 496.71                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 499.12 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 499.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 496.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 501.09 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 501.92 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 496.71 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 7.739E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 7.779E-05
Fully Insulated Wv 7.158E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) APRIL
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.87 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 70.76                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.189 Vapor Weight Concentrations Vapor Mole Fraction

3.54E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.061 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0316 0.0294 0.0022 86.18 130 0.00045 0.000004 0.005      0.00067        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1529 0.1423 0.0106 78.11 130 0.00216 0.000019 0.005      0.00360        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.005      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 4.89 lb/month toluene 1.6922 1.5753 0.1169 92.14 130 0.02392 0.000177 0.005      0.03374        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 39,660 ft3/month ethylbenzene 0.2102 0.1956 0.0145 106.17 130 0.00297 0.000019 0.005      0.00364        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.0759 3.7944 0.2815 106.17 130 0.05761 0.000370 0.005      0.07053        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0263 0.0245 0.0018 128.17 130 3.71E-04 1.98E-06 0.005      3.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.6185

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.9801

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.4994
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2713

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0614 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0829
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.42 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0721

Throughput Q 296,710                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0028 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0018

Turnovers N 0.91 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 513.35 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.42 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 29.41 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00281 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00682 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00401 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 521.21 oR

Not Insulated PVA 0.005248947 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 505.49 oR

Partially Insulated PVA 0.005295307

Fully Insulated PVA 0.004692031 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00265 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00676 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0041162 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 520.96 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 506.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 510.05                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 513.35 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 513.61 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 510.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 516.04 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 517.17 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 510.05 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.232E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.240E-04
Fully Insulated Wv 1.114E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 105.16 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 112.12                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 9.910 Vapor Weight Concentrations Vapor Mole Fraction

5.61E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.067 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0462 0.0433 0.0029 86.18 130 0.00041 0.000005 0.008      0.00062        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2281 0.2140 0.0142 78.11 130 0.00203 0.000026 0.008      0.00339        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.008      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 6.97 lb/month toluene 2.6237 2.4607 0.1630 92.14 130 0.02340 0.000253 0.008      0.03301        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 39,660 ft3/month ethylbenzene 0.3404 0.3193 0.0212 106.17 130 0.00304 0.000028 0.008      0.00372        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.6235 6.2119 0.4115 106.17 130 0.05907 0.000554 0.008      0.07233        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0479 0.0450 0.0030 128.17 130 4.28E-04 3.32E-06 0.008      4.34E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.1802

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0077 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.3462

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.6951
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3870

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0668 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1236
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 34.87 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1078

Throughput Q 296,710                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0044 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0030

Turnovers N 0.88 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0077 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 524.76 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 34.87 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 32.77 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00435 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01010 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00575 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 533.48 oR

Not Insulated PVA 0.007654065 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 516.04 oR

Partially Insulated PVA 0.007729302

Fully Insulated PVA 0.006755472 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00412 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01003 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0059069 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 533.25 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 516.87 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 520.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 524.76 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 525.06 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 520.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 527.89 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 529.20 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 520.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.757E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.769E-04
Fully Insulated Wv 1.571E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 135.88 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 145.27                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 12.918 Vapor Weight Concentrations Vapor Mole Fraction

7.26E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.066 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0559 0.0523 0.0036 86.18 130 0.00038 0.000006 0.011      0.00058        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2804 0.2623 0.0181 78.11 130 0.00193 0.000034 0.011      0.00321        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.011      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 9.39 lb/month toluene 3.3291 3.1139 0.2151 92.14 130 0.02292 0.000340 0.011      0.03233        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 39,660 ft3/month ethylbenzene 0.4476 0.4187 0.0289 106.17 130 0.00308 0.000040 0.011      0.00377        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.7350 8.1705 0.5644 106.17 130 0.06013 0.000774 0.011      0.07362        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0696 0.0651 0.0045 128.17 130 4.79E-04 5.11E-06 0.011      4.86E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.7955

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0105 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.7540

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.9152
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5206

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0664 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1723
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 35.28 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1507

Throughput Q 296,710                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0058 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0046

Turnovers N 0.91 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0105 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 534.76 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 35.28 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 33.31 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00583 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01378 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00795 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 543.58 oR

Not Insulated PVA 0.010513185 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 525.94 oR

Partially Insulated PVA 0.010619231

Fully Insulated PVA 0.009248362 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00554 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01371 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0081618 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 543.41 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 526.75 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 530.67                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 534.76 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 535.08 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 530.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 538.09 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 539.49 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 530.67 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.367E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.385E-04
Fully Insulated Wv 2.111E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 156.02 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 166.56                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 14.836 Vapor Weight Concentrations Vapor Mole Fraction

8.33E-02 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.066 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0623 0.0584 0.0039 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.3148 0.2949 0.0199 78.11 130 0.00189 0.000037 0.012      0.00315        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 10.54 lb/month toluene 3.7838 3.5444 0.2394 92.14 130 0.02272 0.000381 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 39,660 ft3/month ethylbenzene 0.5158 0.4831 0.0326 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 10.0755 9.4381 0.6374 106.17 130 0.06049 0.000881 0.012      0.07407        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0834 0.0781 0.0053 128.17 130 5.01E-04 6.04E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0764

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9422

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0173
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5836

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0658 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1958
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 35.23 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1715

Throughput Q 296,710                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0065 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0054

Turnovers N 0.88 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.73 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 35.23 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 33.30 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00648 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01551 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00903 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 547.54 oR

Not Insulated PVA 0.011887936 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.93 oR

Partially Insulated PVA 0.012007295

Fully Insulated PVA 0.010463857 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00617 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01544 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0092662 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 547.38 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.74 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.61                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.73 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.06 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 542.10 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 543.51 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.61 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.657E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.676E-04
Fully Insulated Wv 2.371E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 135.66 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 145.58                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 12.956 Vapor Weight Concentrations Vapor Mole Fraction

7.28E-02 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.061 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0553 0.0515 0.0038 86.18 130 0.00038 0.000006 0.011      0.00057        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2783 0.2593 0.0190 78.11 130 0.00191 0.000035 0.011      0.00318        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.011      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 9.92 lb/month toluene 3.3227 3.0963 0.2264 92.14 130 0.02282 0.000359 0.011      0.03220        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 39,660 ft3/month ethylbenzene 0.4497 0.4190 0.0306 106.17 130 0.00309 0.000042 0.011      0.00378        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.7790 8.1809 0.5981 106.17 130 0.06030 0.000822 0.011      0.07384        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0712 0.0664 0.0049 128.17 130 4.89E-04 5.53E-06 0.011      4.96E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.9242

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0111 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.8401

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.9609
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5493

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0608 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1830
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 32.39 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1602

Throughput Q 296,710                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0056 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0050

Turnovers N 0.88 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0111 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 536.62 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 32.39 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.48 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00562 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01426 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00864 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 544.72 oR

Not Insulated PVA 0.011137977 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 528.52 oR

Partially Insulated PVA 0.01123667

Fully Insulated PVA 0.009952251 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00532 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01417 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0088491 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 544.52 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 529.28 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 533.00                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 536.62 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 536.90 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 533.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 539.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 540.80 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 533.00 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.501E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.517E-04
Fully Insulated Wv 2.262E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 89.46 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 96.97                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 8.585 Vapor Weight Concentrations Vapor Mole Fraction

4.85E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.054 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0393 0.0362 0.0030 86.18 130 0.00041 0.000005 0.008      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1948 0.1797 0.0151 78.11 130 0.00201 0.000028 0.008      0.00334        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.008      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 7.51 lb/month toluene 2.2579 2.0831 0.1748 92.14 130 0.02329 0.000272 0.008      0.03285        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 39,660 ft3/month ethylbenzene 0.2956 0.2727 0.0229 106.17 130 0.00305 0.000031 0.008      0.00373        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 5.7547 5.3091 0.4455 106.17 130 0.05935 0.000601 0.008      0.07267        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0427 0.0394 0.0033 128.17 130 4.40E-04 3.69E-06 0.008      4.46E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3177

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0083 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4368

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7421
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4163

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0545 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1341
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.59 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1171

Throughput Q 296,710                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0038 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0033

Turnovers N 0.91 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0083 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 527.18 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.59 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.66 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00381 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01037 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00656 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 534.32 oR

Not Insulated PVA 0.008273917 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.03 oR

Partially Insulated PVA 0.008334091

Fully Insulated PVA 0.007544197 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00358 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01029 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0067140 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 534.07 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 520.74 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 524.31                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 527.18 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 527.40 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 524.3

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 529.51 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 530.49 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 524.31 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.893E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.903E-04
Fully Insulated Wv 1.743E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) OCTOBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 50.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 55.02                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 4.811 Vapor Weight Concentrations Vapor Mole Fraction

2.75E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.045 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0246 0.0224 0.0022 86.18 130 0.00045 0.000004 0.005      0.00067        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1189 0.1084 0.0105 78.11 130 0.00216 0.000019 0.005      0.00360        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.005      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 4.88 lb/month toluene 1.3160 1.1993 0.1167 92.14 130 0.02392 0.000176 0.005      0.03375        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 39,660 ft3/month ethylbenzene 0.1634 0.1489 0.0145 106.17 130 0.00297 0.000019 0.005      0.00364        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.1682 2.8873 0.2809 106.17 130 0.05759 0.000369 0.005      0.07051        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0204 0.0186 0.0018 128.17 130 3.71E-04 1.97E-06 0.005      3.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6132

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.9767

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.4960
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2702

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0453 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0826
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 23.18 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0718

Throughput Q 296,710                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0021 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0018

Turnovers N 0.88 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 513.23 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 23.18 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 21.33 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00206 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00635 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00429 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 519.02 oR

Not Insulated PVA 0.00522741 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.43 oR

Partially Insulated PVA 0.005254601

Fully Insulated PVA 0.004893619 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00190 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00628 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0043797 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 518.71 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.05 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.28                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 513.23 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 513.38 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.3

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 514.81 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 515.48 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.28 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.230E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.235E-04
Fully Insulated Wv 1.159E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.97 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 28.34                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.443 Vapor Weight Concentrations Vapor Mole Fraction

1.42E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.034 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0137 0.0121 0.0016 86.18 130 0.00048 0.000003 0.004      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.0650 0.0572 0.0077 78.11 130 0.00229 0.000013 0.004      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 3.38 lb/month toluene 0.6910 0.6087 0.0823 92.14 130 0.02438 0.000122 0.004      0.03440        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 39,660 ft3/month ethylbenzene 0.0818 0.0721 0.0098 106.17 130 0.00289 0.000012 0.004      0.00354        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.5825 1.3939 0.1885 106.17 130 0.05584 0.000242 0.004      0.06837        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0090 0.0079 0.0011 128.17 130 3.18E-04 1.14E-06 0.004      3.22E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.1808

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7003

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3505
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1862

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0336 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0543
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 16.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0470

Throughput Q 296,710                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 0.91 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.91 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 16.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.31 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00410 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00304 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 506.11 oR

Not Insulated PVA 0.00353392 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 497.70 oR

Partially Insulated PVA 0.003545547

Fully Insulated PVA 0.003389546 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00096 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00406 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0030936 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 505.83 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.17 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 500.73                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.91 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 502.00 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 500.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 502.87 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 503.27 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 500.73 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.513E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.535E-05
Fully Insulated Wv 8.201E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 15.26 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 17.55                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.484 Vapor Weight Concentrations Vapor Mole Fraction

8.77E-03 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.029 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0092 0.0080 0.0012 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0426 0.0371 0.0056 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 2.29 lb/month toluene 0.4348 0.3781 0.0567 92.14 130 0.02478 0.000082 0.002      0.03496        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 39,660 ft3/month ethylbenzene 0.0489 0.0426 0.0064 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 0.9434 0.8204 0.1230 106.17 130 0.05376 0.000154 0.002      0.06583        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0047 0.0041 0.0006 128.17 130 2.68E-04 6.37E-07 0.002      2.72E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8475

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0023 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4915

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2425
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1253

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0293 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0347
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 14.35 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0300

Throughput Q 296,710                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0006 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 0.88 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0023 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 14.35 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 13.00 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00062 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00267 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00205 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 494.10 oR

Not Insulated PVA 0.002340269 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 486.93 oR
Partially Insulated PVA 0.002346638

Fully Insulated PVA 0.002260914 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00057 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00264 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0020791 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 493.84 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.34 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.59 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 489.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 491.27 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 491.59 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.771E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.783E-05
Fully Insulated Wv 5.594E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations - JANUARY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT -                           lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 0.000

0.00E+00 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0000 0.0100 0.0000 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0000 0.0461 0.0000 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month toluene 0.0000 0.4631 0.0000 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0000 0.0512 0.0000 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 0.0000 0.9851 0.0000 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0000 0.0047 0.0000 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT -                           lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 0.000 Vapor Weight Concentrations Vapor Mole Fraction

0.00E+00 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0000 0.0128 0.0000 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.0000 0.0593 0.0000 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 0.0000 0.6051 0.0000 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.0000 0.0682 0.0000 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 0.0000 1.3137 0.0000 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0000 0.0066 0.0000 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT -                           lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 0.000 Vapor Weight Concentrations Vapor Mole Fraction

0.00E+00 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0000 0.0233 0.0000 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0000 0.1105 0.0000 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 0.0000 1.1732 0.0000 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.0000 0.1387 0.0000 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 0.0000 2.6819 0.0000 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0000 0.0152 0.0000 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) APRIL
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT -                           lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 0.000 Vapor Weight Concentrations Vapor Mole Fraction

0.00E+00 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0000 0.0411 0.0000 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.0000 0.2004 0.0000 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 0.0000 2.2432 0.0000 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.0000 0.2822 0.0000 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 0.0000 5.4778 0.0000 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0000 0.0365 0.0000 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT -                           lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 0.000 Vapor Weight Concentrations Vapor Mole Fraction

0.00E+00 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0000 0.0617 0.0000 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0000 0.3068 0.0000 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 0.0000 3.5716 0.0000 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.0000 0.4698 0.0000 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 0.0000 9.1514 0.0000 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0000 0.0688 0.0000 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT -                           lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 0.000 Vapor Weight Concentrations Vapor Mole Fraction

0.00E+00 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0000 0.0755 0.0000 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.0000 0.3812 0.0000 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 0.0000 4.5821 0.0000 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.0000 0.6247 0.0000 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 0.0000 12.2038 0.0000 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0000 0.1010 0.0000 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT -                           lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 0.000 Vapor Weight Concentrations Vapor Mole Fraction

0.00E+00 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.0000 0.0845 0.0000 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0000 0.4294 0.0000 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 0.0000 5.2257 0.0000 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.0000 0.7220 0.0000 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 0.0000 14.1220 0.0000 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0000 0.1213 0.0000 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT -                           lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 0.000 Vapor Weight Concentrations Vapor Mole Fraction

0.00E+00 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.0000 0.0730 0.0000 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0000 0.3696 0.0000 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 0.0000 4.4618 0.0000 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.0000 0.6112 0.0000 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 0.0000 11.9442 0.0000 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0000 0.1002 0.0000 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT -                           lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 0.000 Vapor Weight Concentrations Vapor Mole Fraction

0.00E+00 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0000 0.0495 0.0000 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.0000 0.2468 0.0000 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 0.0000 2.8863 0.0000 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.0000 0.3817 0.0000 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 0.0000 7.4375 0.0000 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0000 0.0567 0.0000 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) OCTOBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 71.70                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.284 Vapor Weight Concentrations Vapor Mole Fraction

3.59E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0316 0.0290 0.0026 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1534 0.1410 0.0124 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 5.82 lb/month toluene 1.7092 1.5706 0.1386 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,556 ft3/month ethylbenzene 0.2138 0.1964 0.0173 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.1485 3.8120 0.3364 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0272 0.0250 0.0022 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 333,333                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 0.99 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 35.05                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.026 Vapor Weight Concentrations Vapor Mole Fraction

1.75E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0168 0.0149 0.0019 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.0799 0.0709 0.0090 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 3.94 lb/month toluene 0.8529 0.7571 0.0959 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,556 ft3/month ethylbenzene 0.1015 0.0901 0.0114 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.9638 1.7431 0.2207 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0113 0.0101 0.0013 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 333,333                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 1.03 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 21.32                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.806 Vapor Weight Concentrations Vapor Mole Fraction

1.07E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0111 0.0097 0.0014 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0516 0.0452 0.0064 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 2.65 lb/month toluene 0.5277 0.4621 0.0656 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,556 ft3/month ethylbenzene 0.0597 0.0522 0.0074 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.1502 1.0071 0.1431 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0058 0.0051 0.0007 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 333,333                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 0.99 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations - JANUARY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 33.45                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.805

1.67E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0180 0.0100 0.0080 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0829 0.0461 0.0368 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 14.85 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month toluene 0.8327 0.4631 0.3696 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0920 0.0512 0.0408 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 1.7713 0.9851 0.7861 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0084 0.0047 0.0037 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 6.62 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 41.57                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.516 Vapor Weight Concentrations Vapor Mole Fraction

2.08E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0218 0.0128 0.0090 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.1010 0.0593 0.0416 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 17.14 lb/month toluene 1.0298 0.6051 0.4247 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.1160 0.0682 0.0478 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.2358 1.3137 0.9221 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0112 0.0066 0.0046 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 7.33 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 72.92                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.282 Vapor Weight Concentrations Vapor Mole Fraction

3.65E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0353 0.0233 0.0120 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1675 0.1105 0.0570 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 24.83 lb/month toluene 1.7788 1.1732 0.6057 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.2103 0.1387 0.0716 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.0665 2.6819 1.3846 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0230 0.0152 0.0078 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 6.62 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) APRIL
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 134.78                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 11.829 Vapor Weight Concentrations Vapor Mole Fraction

6.74E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0588 0.0411 0.0176 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2862 0.2004 0.0858 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 40.42 lb/month toluene 3.2041 2.2432 0.9609 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.4031 0.2822 0.1209 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 7.8245 5.4778 2.3466 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0522 0.0365 0.0156 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 6.84 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 212.07                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 18.792 Vapor Weight Concentrations Vapor Mole Fraction

1.06E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0851 0.0617 0.0234 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4230 0.3068 0.1162 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 58.26 lb/month toluene 4.9242 3.5716 1.3527 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.6478 0.4698 0.1779 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 12.6174 9.1514 3.4660 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0948 0.0688 0.0260 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 6.62 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 280.43                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 24.979 Vapor Weight Concentrations Vapor Mole Fraction

1.40E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.1049 0.0755 0.0294 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.5299 0.3812 0.1487 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 78.71 lb/month toluene 6.3699 4.5821 1.7878 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.8684 0.6247 0.2437 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 16.9654 12.2038 4.7616 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1404 0.1010 0.0394 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 6.84 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 320.43                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 28.579 Vapor Weight Concentrations Vapor Mole Fraction

1.60E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1166 0.0845 0.0321 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5927 0.4294 0.1633 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 88.29 lb/month toluene 7.2131 5.2257 1.9874 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.9967 0.7220 0.2746 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 19.4929 14.1220 5.3709 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1674 0.1213 0.0461 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 6.62 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 279.06                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 24.870 Vapor Weight Concentrations Vapor Mole Fraction

1.40E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1034 0.0730 0.0304 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5234 0.3696 0.1538 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 82.02 lb/month toluene 6.3191 4.4618 1.8573 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.8656 0.6112 0.2544 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 16.9163 11.9442 4.9721 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1418 0.1002 0.0417 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 6.62 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 185.68                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 16.469 Vapor Weight Concentrations Vapor Mole Fraction

9.28E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0738 0.0495 0.0242 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3675 0.2468 0.1207 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 61.00 lb/month toluene 4.2984 2.8863 1.4122 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.5684 0.3817 0.1867 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 11.0765 7.4375 3.6389 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0844 0.0567 0.0277 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 6.84 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS
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Monthly Calculations (continued) OCTOBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 104.62                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 9.168 Vapor Weight Concentrations Vapor Mole Fraction

5.23E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0461 0.0290 0.0171 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2239 0.1410 0.0829 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 38.73 lb/month toluene 2.4939 1.5706 0.9233 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.3119 0.1964 0.1155 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.0529 3.8120 2.2409 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0397 0.0250 0.0147 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 6.62 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 57.34                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 4.951 Vapor Weight Concentrations Vapor Mole Fraction

2.87E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0275 0.0149 0.0126 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1307 0.0709 0.0598 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 26.23 lb/month toluene 1.3955 0.7571 0.6384 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.1661 0.0901 0.0760 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.2129 1.7431 1.4699 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0185 0.0101 0.0085 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 6.84 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 36.34                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.078 Vapor Weight Concentrations Vapor Mole Fraction

1.82E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0189 0.0097 0.0092 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0879 0.0452 0.0427 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 17.67 lb/month toluene 0.8993 0.4621 0.4373 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 296,764 ft3/month ethylbenzene 0.1017 0.0522 0.0494 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.9602 1.0071 0.9531 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0099 0.0051 0.0048 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 2,220,181                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 6.62 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank 30 Actuals 2015



Global Albany 2016 Tank Actuals



SUMMARY OF TANK ROUTINE EMISSIONS

Tank ID January Februar
y March April May June July August Septembe

r October November December

ROUTINE EMISSIONS lb/yr ton/yr
lb/mont

h lb/month lb/mont
h lb/month lb/month lb/mont

h
lb/mont

h
lb/mont

h lb/month lb/month lb/month lb/month

IFR Tanks - Refined Product
117

Standing 3522.17 1.76 141.68 152.25 191.68 264.48 345.25 442.11 490.29 470.49 376.77 273.44 211.94 161.79

Working 141.32 0.07 11.78 11.78 11.78 11.78 11.78 11.78 11.78 11.78 11.78 11.78 11.78 11.78

118
Standing 11361.97 5.68 457.02 491.14 618.34 853.19 1,113.73 1,426.17 1,581.60 1,517.73 1,215.41 882.06 683.68 521.90

Working 58.43 0.03 4.87 4.87 4.87 4.87 4.87 4.87 4.87 4.87 4.87 4.87 4.87 4.87

119
Standing 8393.31 4.20 337.61 362.81 456.78 630.27 822.73 1,053.54 1,168.36 1,121.18 897.85 651.60 505.05 385.54

Working 101.55 0.05 8.46 8.46 8.46 8.46 8.46 8.46 8.46 8.46 8.46 8.46 8.46 8.46

120
Standing 393.05 0.20 11.33 12.60 17.64 27.83 39.91 54.70 62.01 59.02 44.71 29.14 20.38 13.78

Working 99.15 0.05 8.26 8.26 8.26 8.26 8.26 8.26 8.26 8.26 8.26 8.26 8.26 8.26

121
Standing 19517.85 9.76 785.08 843.69 1,062.20 1,465.62 1,913.19 2,449.90 2,716.91 2,607.20 2,087.85 1,515.23 1,174.44 896.53

Working 192.80 0.10 16.07 16.07 16.07 16.07 16.07 16.07 16.07 16.07 16.07 16.07 16.07 16.07

114
Standing 402.97 0.20 10.99 12.45 17.78 28.75 41.76 57.52 65.21 61.18 45.43 28.88 19.74 13.26

Working 174.98 0.09 14.58 14.58 14.58 14.58 14.58 14.58 14.58 14.58 14.58 14.58 14.58 14.58

115
Standing 603.02 0.30 16.45 18.63 26.61 43.03 62.50 86.07 97.59 91.55 67.99 43.21 29.54 19.84

Working 208.53 0.10 17.38 17.38 17.38 17.38 17.38 17.38 17.38 17.38 17.38 17.38 17.38 17.38

IFR Tanks - Crude
31

Standing 5702.52 2.85 227.81 243.52 302.52 414.80 547.95 727.36 829.12 786.01 603.45 429.03 333.23 257.72

Working 450.66 0.23 37.56 37.56 37.56 37.56 37.56 37.56 37.56 37.56 37.56 37.56 37.56 37.56

32
Standing 5702.52 2.85 227.81 243.52 302.52 414.80 547.95 727.36 829.12 786.01 603.45 429.03 333.23 257.72

Working 450.66 0.23 37.56 37.56 37.56 37.56 37.56 37.56 37.56 37.56 37.56 37.56 37.56 37.56

39
Standing 4546.24 2.27 170.57 184.51 232.73 326.73 441.26 601.72 697.97 645.44 475.73 327.78 249.77 192.03

Working 417.28 0.21 34.77 34.77 34.77 34.77 34.77 34.77 34.77 34.77 34.77 34.77 34.77 34.77

VFR Tanks - Distillate
28

Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 623.85 0.31 16.90 19.51 28.26 46.00 66.30 89.58 100.48 93.35 69.43 44.08 29.86 20.11

29
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 621.72 0.31 16.84 19.45 28.16 45.85 66.07 89.27 100.14 93.03 69.19 43.93 29.75 20.04

64
Standing 846.68 0.42 14.87 18.52 34.88 65.87 105.16 135.88 156.02 135.66 89.46 50.14 24.97 15.26

Working 78.44 0.04 2.24 2.53 3.60 5.73 8.17 11.01 12.36 11.63 8.80 5.72 3.96 2.68

33
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

30
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 621.72 0.31 16.84 19.45 28.16 45.85 66.07 89.27 100.14 93.03 69.19 43.93 29.75 20.04

SUMMARY PER MONTH

Total



Floating Roof 
Material: Refined Product
Total Permitted Storage: 1,929,000,000     gal/yr

ID Type
Tank Volume 
(gal)  Throughput (gal/yr) Diameter

Tank 
Height or 
Length

117 IFR 2,743,229            82,424,384              110 48

118 IFR 2,220,637            30,979,532              100 48

119 IFR 1,434,161            43,076,665              80 48

120 IFR 1,430,858            36,915,059              80 48 Ethanol
121 IFR 5,105,286            153,343,101            150 48

114 IFR 3,787,905            97,725,096              120 48 Ethanol
115 IFR 5,642,527            145,572,947           150 48 Ethanol

Total 22,364,603          590,036,784            

Floating Roof 
Material: Crude
Total Permitted Storage: 450,000,000        gal/yr

ID Type
Tank Volume 
(gal)  Throughput (gal/yr) Diameter

Tank 
Height or 
Length

31 IFR 3,801,825            54,533,886              125 45

32 IFR 3,801,825            54,533,886              125 45

39 IFR 3,073,373            54,533,886             125 45

Total 10,677,023          163,601,658            

Fixed  Roof 
Material: Distillate 
Total Throughput through VFRs 400,000,000        gal/yr

ID Type
Tank Volume 
(gal)

 Calculated 
Throughput (gal/yr) Diameter

Tank 
Height or 
Length

28 FRT 3,829,140            30,321,589              125 45

29 FRT 3,829,140            30,218,039              125 45

64 FRT 3,690,540            4,175,811                125 45

33 FRT 3,801,825            -                           125 45

30 FRT 3,829,140            30,218,039             125 45

Total 18,979,785          94,933,478              



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

117
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 153.45               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 164.03                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 203.46                  lb/month

0.08 tons/month 0.08 tons/month 0.10 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Product Information Monthly Throughput (only change if actual is known) Qmonth 163,540.44        barrels/month Monthly Throughput (only change if actual is known) Qmonth 163,540.44          barrels/month Monthly Throughput (only change if actual is known) Qmonth 163,540.44           barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.50 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 110.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 6,868,699                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.930                 psia PvA = exp(A-(B/TLA)) PvA 3.124                   psia PvA = exp(A-(B/TLA)) PvA 3.819                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.056 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.076 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 20.07 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 21.57 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 27.16 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.78 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.78 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.78 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 18.55 lb/month LF = FF P*MvKc) LF 19.94 lb/month LF = FF P*MvKc) LF 25.10 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 103.05 lb/month LD = KDSDD2P*MvKc)/12 months LD 110.74 lb/month LD = KDSDD2P*MvKc)/12 months LD 139.42 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 4.725 lb/month Total HAP Monthly Emissions 4.966 lb/month Total HAP Monthly Emissions 5.927 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.5944 lb/month hexane 0.6436 lb/month hexane 0.8354 lb/month

If bolted panel, also enter length 0 benzene 0.7030 lb/month benzene 0.7570 lb/month benzene 0.9702 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 1.0037 lb/month 2,2,4 TMP 1.0645 lb/month 2,2,4 TMP 1.3064 lb/month

Loss Factor toluene 1.2992 lb/month toluene 1.3574 lb/month toluene 1.5929 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.1904 lb/month ethylbenzene 0.1939 lb/month ethylbenzene 0.2086 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.9344 lb/month xylenes 0.9498 lb/month xylenes 1.0137 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0490 lb/month naphthalene 0.0490 lb/month naphthalene 0.0491 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.4766 lb/month hexane 0.5258 lb/month hexane 0.7177 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.4910 lb/month benzene 0.5450 lb/month benzene 0.7582 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.5326 lb/month 2,2,4 TMP 0.5935 lb/month 2,2,4 TMP 0.8353 lb/month

Deck drain Stub drain (1-inch diameter) 23 1.2 toluene 0.4748 lb/month toluene 0.5331 lb/month toluene 0.7685 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0255 lb/month ethylbenzene 0.0291 lb/month ethylbenzene 0.0438 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.1101 lb/month xylenes 0.1254 lb/month xylenes 0.1894 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 5.08 per month Working losses Working losses Working losses
1 hexane 0.1178 lb/month hexane 0.1178 lb/month hexane 0.1178 lb/month

benzene 0.2120 lb/month benzene 0.2120 lb/month benzene 0.2120 lb/month, ,
TMP 0.4711 lb/month 2,2,4 TMP 0.4711 lb/month 2,2,4 TMP 0.4711 lb/month

toluene 0.8244 lb/month toluene 0.8244 lb/month toluene 0.8244 lb/month

ethylbenzene 0.1649 lb/month ethylbenzene 0.1649 lb/month ethylbenzene 0.1649 lb/month

xylenes 0.8244 lb/month xylenes 0.8244 lb/month xylenes 0.8244 lb/month

naphthalene 0.0489 lb/month naphthalene 0.0489 lb/month naphthalene 0.0489 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00336 hexane 86.18 65 0.00345 hexane 86.18 65 0.00374

benzene 78.11 65 0.00347 benzene 78.11 65 0.00358 benzene 78.11 65 0.00396

2,2,4 TMP 114.23 65 0.00376 2,2,4 TMP 114.23 65 0.00390 2,2,4 TMP 114.23 65 0.00436

toluene 92.14 65 0.00335 toluene 92.14 65 0.00350 toluene 92.14 65 0.00401

ethylbenzene 106.17 65 0.00018 ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00023

xylenes 106.17 65 0.00078 xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00099

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.930     0.00254             hexane 0.008137 3.124      0.00260               hexane 0.010785 3.819          0.00282                

benzene 0.008450 2.930     0.00288             benzene 0.009305 3.124      0.00298               benzene 0.012571 3.819          0.00329                

2,2,4 TMP 0.006268 2.930     0.00214             2,2,4 TMP 0.006928 3.124      0.00222               2,2,4 TMP 0.009471 3.819          0.00248                

toluene 0.006926 2.930     0.00236             toluene 0.007715 3.124      0.00247               toluene 0.010802 3.819          0.00283                

ethylbenzene 0.000323 2.930     0.00011             ethylbenzene 0.000365 3.124      0.00012               ethylbenzene 0.000534 3.819          0.00014                
xylenes 0.001393 2.930     0.00048             xylenes 0.001576 3.124      0.00050               xylenes 0.002310 3.819          0.00060                

naphthalene 0.000001 2.930     0.00000             naphthalene 0.000001 3.124      0.00000               naphthalene 0.000002 3.819          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

Tank No.

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS
MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS

ROUTINE EMISSIONS CALCULATIONS

Tank 117 Actuals 2016



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 276.26                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 357.03                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 453.88                     lb/month

0.14 tons/month 0.18 tons/month 0.23 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 163,540.44                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 163,540.44             barrels/month Monthly Throughput (only change if actual is known) Qmonth 163,540.44              barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.998                          psia PvA = exp(A-(B/TLA)) PvA 6.162                      psia PvA = exp(A-(B/TLA)) PvA 7.384                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.137 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.175 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 37.48 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 48.92 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 62.64 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.78 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.78 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.78 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 34.64 lb/month LF = FF P*MvKc) LF 45.21 lb/month LF = FF P*MvKc) LF 57.90 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 192.37 lb/month LD = KDSDD2P*MvKc)/12 months LD 251.12 lb/month LD = KDSDD2P*MvKc)/12 months LD 321.57 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 7.909 lb/month Total HAP Monthly Emissions 10.343 lb/month Total HAP Monthly Emissions 13.496 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.2170 lb/month hexane 1.6696 lb/month hexane 2.2400 lb/month

benzene 1.4024 lb/month benzene 1.9247 lb/month benzene 2.5919 lb/month

2,2,4 TMP 1.8033 lb/month 2,2,4 TMP 2.4108 lb/month 2,2,4 TMP 3.1943 lb/month

toluene 2.0898 lb/month toluene 2.7130 lb/month toluene 3.5329 lb/month

ethylbenzene 0.2411 lb/month ethylbenzene 0.2836 lb/month ethylbenzene 0.3414 lb/month

xylenes 1.1555 lb/month xylenes 1.3416 lb/month xylenes 1.5953 lb/month

naphthalene 0.0493 lb/month naphthalene 0.0497 lb/month naphthalene 0.0502 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.0992 lb/month hexane 1.5519 lb/month hexane 2.1222 lb/month

benzene 1.1905 lb/month benzene 1.7127 lb/month benzene 2.3799 lb/month

2,2,4 TMP 1.3322 lb/month 2,2,4 TMP 1.9398 lb/month 2,2,4 TMP 2.7232 lb/month

toluene 1.2654 lb/month toluene 1.8887 lb/month toluene 2.7086 lb/month

ethylbenzene 0.0763 lb/month ethylbenzene 0.1188 lb/month ethylbenzene 0.1765 lb/month

xylenes 0.3311 lb/month xylenes 0.5173 lb/month xylenes 0.7710 lb/month

naphthalene 0.0005 lb/month naphthalene 0.0008 lb/month naphthalene 0.0013 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1178 lb/month hexane 0.1178 lb/month hexane 0.1178 lb/month

benzene 0.2120 lb/month benzene 0.2120 lb/month benzene 0.2120 lb/month

2,2,4 TMP 0.4711 lb/month 2,2,4 TMP 0.4711 lb/month 2,2,4 TMP 0.4711 lb/month

toluene 0.8244 lb/month toluene 0.8244 lb/month toluene 0.8244 lb/month

ethylbenzene 0.1649 lb/month ethylbenzene 0.1649 lb/month ethylbenzene 0.1649 lb/month

xylenes 0.8244 lb/month xylenes 0.8244 lb/month xylenes 0.8244 lb/month

naphthalene 0.0489 lb/month naphthalene 0.0489 lb/month naphthalene 0.0489 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00416 hexane 86.18 65 0.00449 hexane 86.18 65 0.00480

benzene 78.11 65 0.00450 benzene 78.11 65 0.00496 benzene 78.11 65 0.00538

2,2,4 TMP 114.23 65 0.00504 2,2,4 TMP 114.23 65 0.00562 2,2,4 TMP 114.23 65 0.00616

toluene 92.14 65 0.00478 toluene 92.14 65 0.00547 toluene 92.14 65 0.00613

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00034 ethylbenzene 106.17 65 0.00040

xylenes 106.17 65 0.00125 xylenes 106.17 65 0.00150 xylenes 106.17 65 0.00174

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.998                  0.00313                      hexane 0.020891 6.162         0.00339                  hexane 0.026733 7.384                      0.00362                   

benzene 0.018721 4.998                  0.00375                      benzene 0.025438 6.162         0.00413                  benzene 0.033077 7.384                      0.00448                   

2,2,4 TMP 0.014325 4.998                  0.00287                      2,2,4 TMP 0.019700 6.162         0.00320                  2,2,4 TMP 0.025880 7.384                      0.00350                   

toluene 0.016869 4.998                  0.00338                      toluene 0.023780 6.162         0.00386                  toluene 0.031912 7.384                      0.00432                   

ethylbenzene 0.000882 4.998                  0.00018                      ethylbenzene 0.001298 6.162         0.00021                  ethylbenzene 0.001805 7.384                      0.00024                   
xylenes 0.003831 4.998                  0.00077                      xylenes 0.005652 6.162         0.00092                  xylenes 0.007883 7.384                      0.00107                   

naphthalene 0.000004 4.998                  0.00000                      naphthalene 0.000007 6.162         0.00000                  naphthalene 0.000011 7.384                      0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 117 Actuals 2016



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 502.07                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 482.27                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 388.55                     lb/month

0.25 tons/month 0.24 tons/month 0.19 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 163,540.44            barrels/month Monthly Throughput (only change if actual is known) Qmonth 163,540.44            barrels/month Monthly Throughput (only change if actual is known) Qmonth 163,540.44              barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.929                     psia PvA = exp(A-(B/TLA)) PvA 7.709                     psia PvA = exp(A-(B/TLA)) PvA 6.579                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.194 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.186 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.149 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 69.47 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 66.66 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 53.39 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.78 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.78 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.78 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 64.21 lb/month LF = FF P*MvKc) LF 61.61 lb/month LF = FF P*MvKc) LF 49.34 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 356.61 lb/month LD = KDSDD2P*MvKc)/12 months LD 342.21 lb/month LD = KDSDD2P*MvKc)/12 months LD 274.05 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 15.135 lb/month Total HAP Monthly Emissions 14.457 lb/month Total HAP Monthly Emissions 11.345 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.5317 lb/month hexane 2.4113 lb/month hexane 1.8525 lb/month

benzene 2.9360 lb/month benzene 2.7938 lb/month benzene 2.1377 lb/month

2,2,4 TMP 3.6005 lb/month 2,2,4 TMP 3.4325 lb/month 2,2,4 TMP 2.6602 lb/month

toluene 3.9632 lb/month toluene 3.7848 lb/month toluene 2.9723 lb/month

ethylbenzene 0.3723 lb/month ethylbenzene 0.3594 lb/month ethylbenzene 0.3017 lb/month

xylenes 1.7313 lb/month xylenes 1.6747 lb/month xylenes 1.4210 lb/month

naphthalene 0.0505 lb/month naphthalene 0.0504 lb/month naphthalene 0.0498 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.4140 lb/month hexane 2.2935 lb/month hexane 1.7347 lb/month

benzene 2.7240 lb/month benzene 2.5818 lb/month benzene 1.9257 lb/month

2,2,4 TMP 3.1295 lb/month 2,2,4 TMP 2.9614 lb/month 2,2,4 TMP 2.1891 lb/month

toluene 3.1388 lb/month toluene 2.9605 lb/month toluene 2.1480 lb/month

ethylbenzene 0.2074 lb/month ethylbenzene 0.1945 lb/month ethylbenzene 0.1368 lb/month

xylenes 0.9069 lb/month xylenes 0.8504 lb/month xylenes 0.5966 lb/month

naphthalene 0.0016 lb/month naphthalene 0.0015 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1178 lb/month hexane 0.1178 lb/month hexane 0.1178 lb/month

benzene 0.2120 lb/month benzene 0.2120 lb/month benzene 0.2120 lb/month

2,2,4 TMP 0.4711 lb/month 2,2,4 TMP 0.4711 lb/month 2,2,4 TMP 0.4711 lb/month

toluene 0.8244 lb/month toluene 0.8244 lb/month toluene 0.8244 lb/month

ethylbenzene 0.1649 lb/month ethylbenzene 0.1649 lb/month ethylbenzene 0.1649 lb/month

xylenes 0.8244 lb/month xylenes 0.8244 lb/month xylenes 0.8244 lb/month

naphthalene 0.0489 lb/month naphthalene 0.0489 lb/month naphthalene 0.0489 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00492 hexane 86.18 65 0.00487 hexane 86.18 65 0.00460

benzene 78.11 65 0.00556 benzene 78.11 65 0.00549 benzene 78.11 65 0.00511

2,2,4 TMP 114.23 65 0.00638 2,2,4 TMP 114.23 65 0.00629 2,2,4 TMP 114.23 65 0.00581

toluene 92.14 65 0.00640 toluene 92.14 65 0.00629 toluene 92.14 65 0.00570

ethylbenzene 106.17 65 0.00042 ethylbenzene 106.17 65 0.00041 ethylbenzene 106.17 65 0.00036

xylenes 106.17 65 0.00185 xylenes 106.17 65 0.00181 xylenes 106.17 65 0.00158

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.929             0.00371                 hexane 0.028346 7.709                   0.00368                 hexane 0.022847 6.579        0.00347                   

benzene 0.036658 7.929             0.00462                 benzene 0.035205 7.709                   0.00457                 benzene 0.027983 6.579        0.00425                   

2,2,4 TMP 0.028797 7.929             0.00363                 2,2,4 TMP 0.027613 7.709                   0.00358                 2,2,4 TMP 0.021752 6.579        0.00331                   

toluene 0.035808 7.929             0.00452                 toluene 0.034222 7.709                   0.00444                 toluene 0.026460 6.579        0.00402                   

ethylbenzene 0.002053 7.929             0.00026                 ethylbenzene 0.001952 7.709                   0.00025                 ethylbenzene 0.001463 6.579        0.00022                   
xylenes 0.008979 7.929             0.00113                 xylenes 0.008531 7.709                   0.00111                 xylenes 0.006378 6.579        0.00097                   

naphthalene 0.000013 7.929             0.00000                 naphthalene 0.000013 7.709                   0.00000                 naphthalene 0.000009 6.579        0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 117 Actuals 2016



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 285.21                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 223.71                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 173.56              lb/month

0.14 tons/month 0.11 tons/month 0.09 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 163,540.44             barrels/month Monthly Throughput (only change if actual is known) Qmonth 163,540.44           barrels/month Monthly Throughput (only change if actual is known) Qmonth 163,540.44       barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.134                      psia PvA = exp(A-(B/TLA)) PvA 4.160                    psia PvA = exp(A-(B/TLA)) PvA 3.296                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.108 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.084 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.064 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 38.74 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 30.03 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 22.92 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.78 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.78 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 11.78 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 35.81 lb/month LF = FF P*MvKc) LF 27.75 lb/month LF = FF P*MvKc) LF 21.19 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 198.88 lb/month LD = KDSDD2P*MvKc)/12 months LD 154.15 lb/month LD = KDSDD2P*MvKc)/12 months LD 117.68 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 8.168 lb/month Total HAP Monthly Emissions 6.454 lb/month Total HAP Monthly Emissions 5.190 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.2658 lb/month hexane 0.9384 lb/month hexane 0.6888 lb/month

benzene 1.4584 lb/month benzene 1.0859 lb/month benzene 0.8069 lb/month

2,2,4 TMP 1.8680 lb/month 2,2,4 TMP 1.4387 lb/month
, ,
TMP 1.1209 lb/month

toluene 2.1555 lb/month toluene 1.7238 lb/month toluene 1.4119 lb/month

ethylbenzene 0.2455 lb/month ethylbenzene 0.2170 lb/month ethylbenzene 0.1973 lb/month

xylenes 1.1748 lb/month xylenes 1.0503 lb/month xylenes 0.9643 lb/month

naphthalene 0.0494 lb/month naphthalene 0.0492 lb/month naphthalene 0.0490 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.1481 lb/month hexane 0.8207 lb/month hexane 0.5711 lb/month

benzene 1.2464 lb/month benzene 0.8739 lb/month benzene 0.5949 lb/month

2,2,4 TMP 1.3970 lb/month 2,2,4 TMP 0.9677 lb/month
, ,
TMP 0.6499 lb/month

toluene 1.3312 lb/month toluene 0.8994 lb/month toluene 0.5875 lb/month

ethylbenzene 0.0807 lb/month ethylbenzene 0.0522 lb/month ethylbenzene 0.0324 lb/month

xylenes 0.3504 lb/month xylenes 0.2259 lb/month xylenes 0.1400 lb/month

naphthalene 0.0005 lb/month naphthalene 0.0003 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1178 lb/month hexane 0.1178 lb/month hexane 0.1178 lb/month

benzene 0.2120 lb/month benzene 0.2120 lb/month benzene 0.2120 lb/month

2,2,4 TMP 0.4711 lb/month 2,2,4 TMP 0.4711 lb/month
, ,
TMP 0.4711 lb/month

toluene 0.8244 lb/month toluene 0.8244 lb/month toluene 0.8244 lb/month

ethylbenzene 0.1649 lb/month ethylbenzene 0.1649 lb/month ethylbenzene 0.1649 lb/month

xylenes 0.8244 lb/month xylenes 0.8244 lb/month xylenes 0.8244 lb/month

naphthalene 0.0489 lb/month naphthalene 0.0489 lb/month naphthalene 0.0489 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00420 hexane 86.18 65 0.00387 hexane 86.18 65 0.00353

benzene 78.11 65 0.00456 benzene 78.11 65 0.00412 benzene 78.11 65 0.00368

2,2,4 TMP 114.23 65 0.00511 2,2,4 TMP 114.23 65 0.00457 2,2,4 TMP 114.23 65 0.00402

toluene 92.14 65 0.00487 toluene 92.14 65 0.00424 toluene 92.14 65 0.00363

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00025 ethylbenzene 106.17 65 0.00020

xylenes 106.17 65 0.00128 xylenes 106.17 65 0.00107 xylenes 106.17 65 0.00087

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 5.134          0.00317                  hexane 0.012151 4.160        0.00292                hexane 0.008774 3.296     0.00266            

benzene 0.019475 5.134          0.00379                  benzene 0.014276 4.160        0.00343                benzene 0.010085 3.296     0.00306            

2,2,4 TMP 0.014926 5.134          0.00291                  2,2,4 TMP 0.010809 4.160        0.00260                2,2,4 TMP 0.007533 3.296     0.00229            

toluene 0.017633 5.134          0.00343                  toluene 0.012455 4.160        0.00299                toluene 0.008443 3.296     0.00256            

ethylbenzene 0.000927 5.134          0.00018                  ethylbenzene 0.000627 4.160        0.00015                ethylbenzene 0.000404 3.296     0.00012            
xylenes 0.004028 5.134          0.00078                  xylenes 0.002715 4.160        0.00065                xylenes 0.001746 3.296     0.00053            

naphthalene 0.000005 5.134          0.00000                  naphthalene 0.000003 4.160        0.00000                naphthalene 0.000002 3.296     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 117 Actuals 2016



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

118
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 461.89               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 496.01                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 623.21                  lb/month

0.23 tons/month 0.25 tons/month 0.31 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Product Information Monthly Throughput (only change if actual is known) Qmonth 61,467.33          barrels/month Monthly Throughput (only change if actual is known) Qmonth 61,467.33            barrels/month Monthly Throughput (only change if actual is known) Qmonth 61,467.33             barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.00 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 100.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 2,581,628                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.930                 psia PvA = exp(A-(B/TLA)) PvA 3.124                   psia PvA = exp(A-(B/TLA)) PvA 3.819                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.056 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.076 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Primary only  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 176.41 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 189.58 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 238.68 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.87 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.87 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.87 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 195.45 lb/month LF = FF P*MvKc) LF 210.04 lb/month LF = FF P*MvKc) LF 264.44 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 5.8 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.3 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 85.16 lb/month LD = KDSDD2P*MvKc)/12 months LD 91.52 lb/month LD = KDSDD2P*MvKc)/12 months LD 115.22 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 2.1 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 7.890 lb/month Total HAP Monthly Emissions 8.668 lb/month Total HAP Monthly Emissions 11.768 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 1.5862 lb/month hexane 1.7449 lb/month hexane 2.3638 lb/month

If bolted panel, also enter length 0 benzene 1.6716 lb/month benzene 1.8458 lb/month benzene 2.5334 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 1.9130 lb/month 2,2,4 TMP 2.1092 lb/month 2,2,4 TMP 2.8894 lb/month

Loss Factor toluene 1.8724 lb/month toluene 2.0605 lb/month toluene 2.8200 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.1505 lb/month ethylbenzene 0.1619 lb/month ethylbenzene 0.2093 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.6959 lb/month xylenes 0.7455 lb/month xylenes 0.9517 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0206 lb/month naphthalene 0.0206 lb/month naphthalene 0.0209 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 1.5375 lb/month hexane 1.6962 lb/month hexane 2.3151 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 1.5839 lb/month benzene 1.7582 lb/month benzene 2.4458 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 1.7182 lb/month 2,2,4 TMP 1.9144 lb/month 2,2,4 TMP 2.6947 lb/month

Deck drain Stub drain (1-inch diameter) 80 1.2 toluene 1.5316 lb/month toluene 1.7196 lb/month toluene 2.4792 lb/month

Legs (IFR type) IFR type, Adjustable 58 7.9 ethylbenzene 0.0823 lb/month ethylbenzene 0.0937 lb/month ethylbenzene 0.1412 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.3550 lb/month xylenes 0.4046 lb/month xylenes 0.6109 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0004 lb/month naphthalene 0.0004 lb/month naphthalene 0.0007 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 53.55 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0487 lb/month hexane 0.0487 lb/month hexane 0.0487 lb/month

benzene 0.0876 lb/month benzene 0.0876 lb/month benzene 0.0876 lb/month, ,
TMP 0.1948 lb/month 2,2,4 TMP 0.1948 lb/month 2,2,4 TMP 0.1948 lb/month

toluene 0.3408 lb/month toluene 0.3408 lb/month toluene 0.3408 lb/month

ethylbenzene 0.0682 lb/month ethylbenzene 0.0682 lb/month ethylbenzene 0.0682 lb/month

xylenes 0.3408 lb/month xylenes 0.3408 lb/month xylenes 0.3408 lb/month

naphthalene 0.0202 lb/month naphthalene 0.0202 lb/month naphthalene 0.0202 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00336 hexane 86.18 65 0.00345 hexane 86.18 65 0.00374

benzene 78.11 65 0.00347 benzene 78.11 65 0.00358 benzene 78.11 65 0.00396

2,2,4 TMP 114.23 65 0.00376 2,2,4 TMP 114.23 65 0.00390 2,2,4 TMP 114.23 65 0.00436

toluene 92.14 65 0.00335 toluene 92.14 65 0.00350 toluene 92.14 65 0.00401

ethylbenzene 106.17 65 0.00018 ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00023

xylenes 106.17 65 0.00078 xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00099

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.930     0.00254             hexane 0.008137 3.124      0.00260               hexane 0.010785 3.819          0.00282                

benzene 0.008450 2.930     0.00288             benzene 0.009305 3.124      0.00298               benzene 0.012571 3.819          0.00329                
2,2,4 TMP 0.006268 2.930     0.00214             2,2,4 TMP 0.006928 3.124      0.00222               2,2,4 TMP 0.009471 3.819          0.00248                

toluene 0.006926 2.930     0.00236             toluene 0.007715 3.124      0.00247               toluene 0.010802 3.819          0.00283                
ethylbenzene 0.000323 2.930     0.00011             ethylbenzene 0.000365 3.124      0.00012               ethylbenzene 0.000534 3.819          0.00014                

xylenes 0.001393 2.930     0.00048             xylenes 0.001576 3.124      0.00050               xylenes 0.002310 3.819          0.00060                
naphthalene 0.000001 2.930     0.00000             naphthalene 0.000001 3.124      0.00000               naphthalene 0.000002 3.819          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

Tank No.

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS
MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS

ROUTINE EMISSIONS CALCULATIONS

Tank 118 Actuals 2016



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 858.06                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,118.60                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,431.04                  lb/month

0.43 tons/month 0.56 tons/month 0.72 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 61,467.33                   barrels/month Monthly Throughput (only change if actual is known) Qmonth 61,467.33               barrels/month Monthly Throughput (only change if actual is known) Qmonth 61,467.33                barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.998                          psia PvA = exp(A-(B/TLA)) PvA 6.162                      psia PvA = exp(A-(B/TLA)) PvA 7.384                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.137 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.175 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 329.33 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 429.90 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 550.50 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.87 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.87 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.87 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 364.87 lb/month LF = FF P*MvKc) LF 476.30 lb/month LF = FF P*MvKc) LF 609.91 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 158.99 lb/month LD = KDSDD2P*MvKc)/12 months LD 207.54 lb/month LD = KDSDD2P*MvKc)/12 months LD 265.76 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 18.161 lb/month Total HAP Monthly Emissions 26.014 lb/month Total HAP Monthly Emissions 36.183 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 3.5946 lb/month hexane 5.0548 lb/month hexane 6.8946 lb/month

benzene 3.9279 lb/month benzene 5.6126 lb/month benzene 7.7649 lb/month

2,2,4 TMP 4.4922 lb/month 2,2,4 TMP 6.4521 lb/month 2,2,4 TMP 8.9794 lb/month

toluene 4.4228 lb/month toluene 6.4334 lb/month toluene 9.0782 lb/month

ethylbenzene 0.3141 lb/month ethylbenzene 0.4512 lb/month ethylbenzene 0.6375 lb/month

xylenes 1.4090 lb/month xylenes 2.0095 lb/month xylenes 2.8278 lb/month

naphthalene 0.0217 lb/month naphthalene 0.0228 lb/month naphthalene 0.0245 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 3.5459 lb/month hexane 5.0061 lb/month hexane 6.8459 lb/month

benzene 3.8402 lb/month benzene 5.5250 lb/month benzene 7.6773 lb/month

2,2,4 TMP 4.2975 lb/month 2,2,4 TMP 6.2574 lb/month 2,2,4 TMP 8.7847 lb/month

toluene 4.0820 lb/month toluene 6.0926 lb/month toluene 8.7374 lb/month

ethylbenzene 0.2460 lb/month ethylbenzene 0.3831 lb/month ethylbenzene 0.5694 lb/month

xylenes 1.0682 lb/month xylenes 1.6687 lb/month xylenes 2.4870 lb/month

naphthalene 0.0015 lb/month naphthalene 0.0026 lb/month naphthalene 0.0043 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0487 lb/month hexane 0.0487 lb/month hexane 0.0487 lb/month

benzene 0.0876 lb/month benzene 0.0876 lb/month benzene 0.0876 lb/month

2,2,4 TMP 0.1948 lb/month 2,2,4 TMP 0.1948 lb/month 2,2,4 TMP 0.1948 lb/month

toluene 0.3408 lb/month toluene 0.3408 lb/month toluene 0.3408 lb/month

ethylbenzene 0.0682 lb/month ethylbenzene 0.0682 lb/month ethylbenzene 0.0682 lb/month

xylenes 0.3408 lb/month xylenes 0.3408 lb/month xylenes 0.3408 lb/month

naphthalene 0.0202 lb/month naphthalene 0.0202 lb/month naphthalene 0.0202 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00416 hexane 86.18 65 0.00449 hexane 86.18 65 0.00480

benzene 78.11 65 0.00450 benzene 78.11 65 0.00496 benzene 78.11 65 0.00538

2,2,4 TMP 114.23 65 0.00504 2,2,4 TMP 114.23 65 0.00562 2,2,4 TMP 114.23 65 0.00616

toluene 92.14 65 0.00478 toluene 92.14 65 0.00547 toluene 92.14 65 0.00613

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00034 ethylbenzene 106.17 65 0.00040

xylenes 106.17 65 0.00125 xylenes 106.17 65 0.00150 xylenes 106.17 65 0.00174

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.998                  0.00313                      hexane 0.020891 6.162         0.00339                  hexane 0.026733 7.384                      0.00362                   

benzene 0.018721 4.998                  0.00375                      benzene 0.025438 6.162         0.00413                  benzene 0.033077 7.384                      0.00448                   
2,2,4 TMP 0.014325 4.998                  0.00287                      2,2,4 TMP 0.019700 6.162         0.00320                  2,2,4 TMP 0.025880 7.384                      0.00350                   

toluene 0.016869 4.998                  0.00338                      toluene 0.023780 6.162         0.00386                  toluene 0.031912 7.384                      0.00432                   
ethylbenzene 0.000882 4.998                  0.00018                      ethylbenzene 0.001298 6.162         0.00021                  ethylbenzene 0.001805 7.384                      0.00024                   

xylenes 0.003831 4.998                  0.00077                      xylenes 0.005652 6.162         0.00092                  xylenes 0.007883 7.384                      0.00107                   
naphthalene 0.000004 4.998                  0.00000                      naphthalene 0.000007 6.162         0.00000                  naphthalene 0.000011 7.384                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 118 Actuals 2016



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,586.47                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,522.60                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,220.28                  lb/month

0.79 tons/month 0.76 tons/month 0.61 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 61,467.33              barrels/month Monthly Throughput (only change if actual is known) Qmonth 61,467.33              barrels/month Monthly Throughput (only change if actual is known) Qmonth 61,467.33                barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.929                     psia PvA = exp(A-(B/TLA)) PvA 7.709                     psia PvA = exp(A-(B/TLA)) PvA 6.579                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.194 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.186 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.149 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 610.49 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 585.84 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 469.14 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.87 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.87 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.87 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 676.39 lb/month LF = FF P*MvKc) LF 649.07 lb/month LF = FF P*MvKc) LF 519.78 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 294.72 lb/month LD = KDSDD2P*MvKc)/12 months LD 282.82 lb/month LD = KDSDD2P*MvKc)/12 months LD 226.48 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 41.470 lb/month Total HAP Monthly Emissions 39.282 lb/month Total HAP Monthly Emissions 29.246 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 7.8358 lb/month hexane 7.4473 lb/month hexane 5.6446 lb/month

benzene 8.8749 lb/month benzene 8.4162 lb/month benzene 6.2997 lb/month

2,2,4 TMP 10.2900 lb/month 2,2,4 TMP 9.7478 lb/month 2,2,4 TMP 7.2565 lb/month

toluene 10.4661 lb/month toluene 9.8909 lb/month toluene 7.2699 lb/month

ethylbenzene 0.7372 lb/month ethylbenzene 0.6957 lb/month ethylbenzene 0.5096 lb/month

xylenes 3.2663 lb/month xylenes 3.0839 lb/month xylenes 2.2654 lb/month

naphthalene 0.0255 lb/month naphthalene 0.0251 lb/month naphthalene 0.0233 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 7.7871 lb/month hexane 7.3986 lb/month hexane 5.5959 lb/month

benzene 8.7873 lb/month benzene 8.3285 lb/month benzene 6.2120 lb/month

2,2,4 TMP 10.0952 lb/month 2,2,4 TMP 9.5531 lb/month 2,2,4 TMP 7.0618 lb/month

toluene 10.1253 lb/month toluene 9.5500 lb/month toluene 6.9291 lb/month

ethylbenzene 0.6690 lb/month ethylbenzene 0.6276 lb/month ethylbenzene 0.4414 lb/month

xylenes 2.9255 lb/month xylenes 2.7431 lb/month xylenes 1.9246 lb/month

naphthalene 0.0053 lb/month naphthalene 0.0049 lb/month naphthalene 0.0031 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0487 lb/month hexane 0.0487 lb/month hexane 0.0487 lb/month

benzene 0.0876 lb/month benzene 0.0876 lb/month benzene 0.0876 lb/month

2,2,4 TMP 0.1948 lb/month 2,2,4 TMP 0.1948 lb/month 2,2,4 TMP 0.1948 lb/month

toluene 0.3408 lb/month toluene 0.3408 lb/month toluene 0.3408 lb/month

ethylbenzene 0.0682 lb/month ethylbenzene 0.0682 lb/month ethylbenzene 0.0682 lb/month

xylenes 0.3408 lb/month xylenes 0.3408 lb/month xylenes 0.3408 lb/month

naphthalene 0.0202 lb/month naphthalene 0.0202 lb/month naphthalene 0.0202 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00492 hexane 86.18 65 0.00487 hexane 86.18 65 0.00460

benzene 78.11 65 0.00556 benzene 78.11 65 0.00549 benzene 78.11 65 0.00511

2,2,4 TMP 114.23 65 0.00638 2,2,4 TMP 114.23 65 0.00629 2,2,4 TMP 114.23 65 0.00581

toluene 92.14 65 0.00640 toluene 92.14 65 0.00629 toluene 92.14 65 0.00570

ethylbenzene 106.17 65 0.00042 ethylbenzene 106.17 65 0.00041 ethylbenzene 106.17 65 0.00036

xylenes 106.17 65 0.00185 xylenes 106.17 65 0.00181 xylenes 106.17 65 0.00158

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.929             0.00371                 hexane 0.028346 7.709                   0.00368                 hexane 0.022847 6.579        0.00347                   

benzene 0.036658 7.929             0.00462                 benzene 0.035205 7.709                   0.00457                 benzene 0.027983 6.579        0.00425                   
2,2,4 TMP 0.028797 7.929             0.00363                 2,2,4 TMP 0.027613 7.709                   0.00358                 2,2,4 TMP 0.021752 6.579        0.00331                   

toluene 0.035808 7.929             0.00452                 toluene 0.034222 7.709                   0.00444                 toluene 0.026460 6.579        0.00402                   
ethylbenzene 0.002053 7.929             0.00026                 ethylbenzene 0.001952 7.709                   0.00025                 ethylbenzene 0.001463 6.579        0.00022                   

xylenes 0.008979 7.929             0.00113                 xylenes 0.008531 7.709                   0.00111                 xylenes 0.006378 6.579        0.00097                   
naphthalene 0.000013 7.929             0.00000                 naphthalene 0.000013 7.709                   0.00000                 naphthalene 0.000009 6.579        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 118 Actuals 2016



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 886.93                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 688.55                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 526.77              lb/month

0.44 tons/month 0.34 tons/month 0.26 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 61,467.33               barrels/month Monthly Throughput (only change if actual is known) Qmonth 61,467.33             barrels/month Monthly Throughput (only change if actual is known) Qmonth 61,467.33         barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.134                      psia PvA = exp(A-(B/TLA)) PvA 4.160                    psia PvA = exp(A-(B/TLA)) PvA 3.296                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.108 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.084 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.064 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 340.47 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 263.90 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 201.45 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.87 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.87 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 4.87 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 377.22 lb/month LF = FF P*MvKc) LF 292.38 lb/month LF = FF P*MvKc) LF 223.20 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 164.37 lb/month LD = KDSDD2P*MvKc)/12 months LD 127.40 lb/month LD = KDSDD2P*MvKc)/12 months LD 97.25 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 18.996 lb/month Total HAP Monthly Emissions 13.467 lb/month Total HAP Monthly Emissions 9.390 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 3.7522 lb/month hexane 2.6961 lb/month hexane 1.8908 lb/month

benzene 4.1084 lb/month benzene 2.9068 lb/month benzene 2.0068 lb/month

2,2,4 TMP 4.7012 lb/month 2,2,4 TMP 3.3163 lb/month
, ,
TMP 2.2911 lb/month

toluene 4.6349 lb/month toluene 3.2421 lb/month toluene 2.2360 lb/month

ethylbenzene 0.3284 lb/month ethylbenzene 0.2364 lb/month ethylbenzene 0.1727 lb/month

xylenes 1.4712 lb/month xylenes 1.0697 lb/month xylenes 0.7923 lb/month

naphthalene 0.0218 lb/month naphthalene 0.0211 lb/month naphthalene 0.0207 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 3.7035 lb/month hexane 2.6474 lb/month hexane 1.8421 lb/month

benzene 4.0207 lb/month benzene 2.8192 lb/month benzene 1.9192 lb/month

2,2,4 TMP 4.5064 lb/month 2,2,4 TMP 3.1216 lb/month
, ,
TMP 2.0964 lb/month

toluene 4.2941 lb/month toluene 2.9013 lb/month toluene 1.8951 lb/month

ethylbenzene 0.2602 lb/month ethylbenzene 0.1683 lb/month ethylbenzene 0.1045 lb/month

xylenes 1.1304 lb/month xylenes 0.7289 lb/month xylenes 0.4515 lb/month

naphthalene 0.0016 lb/month naphthalene 0.0009 lb/month naphthalene 0.0005 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0487 lb/month hexane 0.0487 lb/month hexane 0.0487 lb/month

benzene 0.0876 lb/month benzene 0.0876 lb/month benzene 0.0876 lb/month

2,2,4 TMP 0.1948 lb/month 2,2,4 TMP 0.1948 lb/month
, ,
TMP 0.1948 lb/month

toluene 0.3408 lb/month toluene 0.3408 lb/month toluene 0.3408 lb/month

ethylbenzene 0.0682 lb/month ethylbenzene 0.0682 lb/month ethylbenzene 0.0682 lb/month

xylenes 0.3408 lb/month xylenes 0.3408 lb/month xylenes 0.3408 lb/month

naphthalene 0.0202 lb/month naphthalene 0.0202 lb/month naphthalene 0.0202 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00420 hexane 86.18 65 0.00387 hexane 86.18 65 0.00353

benzene 78.11 65 0.00456 benzene 78.11 65 0.00412 benzene 78.11 65 0.00368

2,2,4 TMP 114.23 65 0.00511 2,2,4 TMP 114.23 65 0.00457 2,2,4 TMP 114.23 65 0.00402

toluene 92.14 65 0.00487 toluene 92.14 65 0.00424 toluene 92.14 65 0.00363

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00025 ethylbenzene 106.17 65 0.00020

xylenes 106.17 65 0.00128 xylenes 106.17 65 0.00107 xylenes 106.17 65 0.00087

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 5.134          0.00317                  hexane 0.012151 4.160        0.00292                hexane 0.008774 3.296     0.00266            

benzene 0.019475 5.134          0.00379                  benzene 0.014276 4.160        0.00343                benzene 0.010085 3.296     0.00306            
2,2,4 TMP 0.014926 5.134          0.00291                  2,2,4 TMP 0.010809 4.160        0.00260                2,2,4 TMP 0.007533 3.296     0.00229            

toluene 0.017633 5.134          0.00343                  toluene 0.012455 4.160        0.00299                toluene 0.008443 3.296     0.00256            
ethylbenzene 0.000927 5.134          0.00018                  ethylbenzene 0.000627 4.160        0.00015                ethylbenzene 0.000404 3.296     0.00012            

xylenes 0.004028 5.134          0.00078                  xylenes 0.002715 4.160        0.00065                xylenes 0.001746 3.296     0.00053            
naphthalene 0.000005 5.134          0.00000                  naphthalene 0.000003 4.160        0.00000                naphthalene 0.000002 3.296     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 118 Actuals 2016



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

119
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 346.07               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 371.28                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 465.24                  lb/month

0.17 tons/month 0.19 tons/month 0.23 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Product Information Monthly Throughput (only change if actual is known) Qmonth 85,469.57          barrels/month Monthly Throughput (only change if actual is known) Qmonth 85,469.57            barrels/month Monthly Throughput (only change if actual is known) Qmonth 85,469.57             barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.00 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 80.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 3,589,722                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.930                 psia PvA = exp(A-(B/TLA)) PvA 3.124                   psia PvA = exp(A-(B/TLA)) PvA 3.819                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.056 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.076 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Primary only  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 141.13 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 151.66 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 190.94 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.46 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.46 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.46 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 141.98 lb/month LF = FF P*MvKc) LF 152.58 lb/month LF = FF P*MvKc) LF 192.09 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 5.8 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.3 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 54.50 lb/month LD = KDSDD2P*MvKc)/12 months LD 58.57 lb/month LD = KDSDD2P*MvKc)/12 months LD 73.74 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 2.1 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 6.908 lb/month Total HAP Monthly Emissions 7.483 lb/month Total HAP Monthly Emissions 9.773 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 1.2204 lb/month hexane 1.3377 lb/month hexane 1.7949 lb/month

If bolted panel, also enter length 0 benzene 1.3224 lb/month benzene 1.4511 lb/month benzene 1.9591 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 1.6078 lb/month 2,2,4 TMP 1.7527 lb/month 2,2,4 TMP 2.3291 lb/month

Loss Factor toluene 1.7238 lb/month toluene 1.8627 lb/month toluene 2.4238 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.1793 lb/month ethylbenzene 0.1877 lb/month ethylbenzene 0.2228 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.8547 lb/month xylenes 0.8913 lb/month xylenes 1.0437 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0354 lb/month naphthalene 0.0354 lb/month naphthalene 0.0357 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 1.1358 lb/month hexane 1.2530 lb/month hexane 1.7102 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 1.1701 lb/month benzene 1.2988 lb/month benzene 1.8067 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 1.2693 lb/month 2,2,4 TMP 1.4142 lb/month 2,2,4 TMP 1.9906 lb/month

Deck drain Stub drain (1-inch diameter) 52 1.2 toluene 1.1314 lb/month toluene 1.2703 lb/month toluene 1.8314 lb/month

Legs (IFR type) IFR type, Adjustable 40 7.9 ethylbenzene 0.0608 lb/month ethylbenzene 0.0692 lb/month ethylbenzene 0.1043 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.2623 lb/month xylenes 0.2989 lb/month xylenes 0.4513 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0003 lb/month naphthalene 0.0003 lb/month naphthalene 0.0005 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 38.90 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0846 lb/month hexane 0.0846 lb/month hexane 0.0846 lb/month

benzene 0.1523 lb/month benzene 0.1523 lb/month benzene 0.1523 lb/month, ,
TMP 0.3385 lb/month 2,2,4 TMP 0.3385 lb/month 2,2,4 TMP 0.3385 lb/month

toluene 0.5924 lb/month toluene 0.5924 lb/month toluene 0.5924 lb/month

ethylbenzene 0.1185 lb/month ethylbenzene 0.1185 lb/month ethylbenzene 0.1185 lb/month

xylenes 0.5924 lb/month xylenes 0.5924 lb/month xylenes 0.5924 lb/month

naphthalene 0.0351 lb/month naphthalene 0.0351 lb/month naphthalene 0.0351 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00336 hexane 86.18 65 0.00345 hexane 86.18 65 0.00374

benzene 78.11 65 0.00347 benzene 78.11 65 0.00358 benzene 78.11 65 0.00396

2,2,4 TMP 114.23 65 0.00376 2,2,4 TMP 114.23 65 0.00390 2,2,4 TMP 114.23 65 0.00436

toluene 92.14 65 0.00335 toluene 92.14 65 0.00350 toluene 92.14 65 0.00401

ethylbenzene 106.17 65 0.00018 ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00023

xylenes 106.17 65 0.00078 xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00099

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.930     0.00254             hexane 0.008137 3.124      0.00260               hexane 0.010785 3.819          0.00282                

benzene 0.008450 2.930     0.00288             benzene 0.009305 3.124      0.00298               benzene 0.012571 3.819          0.00329                
2,2,4 TMP 0.006268 2.930     0.00214             2,2,4 TMP 0.006928 3.124      0.00222               2,2,4 TMP 0.009471 3.819          0.00248                

toluene 0.006926 2.930     0.00236             toluene 0.007715 3.124      0.00247               toluene 0.010802 3.819          0.00283                
ethylbenzene 0.000323 2.930     0.00011             ethylbenzene 0.000365 3.124      0.00012               ethylbenzene 0.000534 3.819          0.00014                

xylenes 0.001393 2.930     0.00048             xylenes 0.001576 3.124      0.00050               xylenes 0.002310 3.819          0.00060                
naphthalene 0.000001 2.930     0.00000             naphthalene 0.000001 3.124      0.00000               naphthalene 0.000002 3.819          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

Tank No.

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS
MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS

ROUTINE EMISSIONS CALCULATIONS

Tank 119 Actuals 2016



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 638.73                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 831.20                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,062.00                  lb/month

0.32 tons/month 0.42 tons/month 0.53 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 85,469.57                   barrels/month Monthly Throughput (only change if actual is known) Qmonth 85,469.57               barrels/month Monthly Throughput (only change if actual is known) Qmonth 85,469.57                barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.998                          psia PvA = exp(A-(B/TLA)) PvA 6.162                      psia PvA = exp(A-(B/TLA)) PvA 7.384                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.137 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.175 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 263.46 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 343.92 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 440.40 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.46 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.46 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.46 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 265.05 lb/month LF = FF P*MvKc) LF 345.99 lb/month LF = FF P*MvKc) LF 443.06 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 101.75 lb/month LD = KDSDD2P*MvKc)/12 months LD 132.82 lb/month LD = KDSDD2P*MvKc)/12 months LD 170.08 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 14.496 lb/month Total HAP Monthly Emissions 20.297 lb/month Total HAP Monthly Emissions 27.809 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.7040 lb/month hexane 3.7827 lb/month hexane 5.1418 lb/month

benzene 2.9892 lb/month benzene 4.2338 lb/month benzene 5.8237 lb/month

2,2,4 TMP 3.5131 lb/month 2,2,4 TMP 4.9610 lb/month 2,2,4 TMP 6.8279 lb/month

toluene 3.6079 lb/month toluene 5.0931 lb/month toluene 7.0469 lb/month

ethylbenzene 0.3002 lb/month ethylbenzene 0.4015 lb/month ethylbenzene 0.5391 lb/month

xylenes 1.3815 lb/month xylenes 1.8251 lb/month xylenes 2.4296 lb/month

naphthalene 0.0362 lb/month naphthalene 0.0371 lb/month naphthalene 0.0383 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.6194 lb/month hexane 3.6981 lb/month hexane 5.0572 lb/month

benzene 2.8369 lb/month benzene 4.0814 lb/month benzene 5.6714 lb/month

2,2,4 TMP 3.1746 lb/month 2,2,4 TMP 4.6225 lb/month 2,2,4 TMP 6.4894 lb/month

toluene 3.0155 lb/month toluene 4.5007 lb/month toluene 6.4545 lb/month

ethylbenzene 0.1817 lb/month ethylbenzene 0.2830 lb/month ethylbenzene 0.4206 lb/month

xylenes 0.7891 lb/month xylenes 1.2327 lb/month xylenes 1.8372 lb/month

naphthalene 0.0011 lb/month naphthalene 0.0019 lb/month naphthalene 0.0032 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0846 lb/month hexane 0.0846 lb/month hexane 0.0846 lb/month

benzene 0.1523 lb/month benzene 0.1523 lb/month benzene 0.1523 lb/month

2,2,4 TMP 0.3385 lb/month 2,2,4 TMP 0.3385 lb/month 2,2,4 TMP 0.3385 lb/month

toluene 0.5924 lb/month toluene 0.5924 lb/month toluene 0.5924 lb/month

ethylbenzene 0.1185 lb/month ethylbenzene 0.1185 lb/month ethylbenzene 0.1185 lb/month

xylenes 0.5924 lb/month xylenes 0.5924 lb/month xylenes 0.5924 lb/month

naphthalene 0.0351 lb/month naphthalene 0.0351 lb/month naphthalene 0.0351 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00416 hexane 86.18 65 0.00449 hexane 86.18 65 0.00480

benzene 78.11 65 0.00450 benzene 78.11 65 0.00496 benzene 78.11 65 0.00538

2,2,4 TMP 114.23 65 0.00504 2,2,4 TMP 114.23 65 0.00562 2,2,4 TMP 114.23 65 0.00616

toluene 92.14 65 0.00478 toluene 92.14 65 0.00547 toluene 92.14 65 0.00613

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00034 ethylbenzene 106.17 65 0.00040

xylenes 106.17 65 0.00125 xylenes 106.17 65 0.00150 xylenes 106.17 65 0.00174

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.998                  0.00313                      hexane 0.020891 6.162         0.00339                  hexane 0.026733 7.384                      0.00362                   

benzene 0.018721 4.998                  0.00375                      benzene 0.025438 6.162         0.00413                  benzene 0.033077 7.384                      0.00448                   
2,2,4 TMP 0.014325 4.998                  0.00287                      2,2,4 TMP 0.019700 6.162         0.00320                  2,2,4 TMP 0.025880 7.384                      0.00350                   

toluene 0.016869 4.998                  0.00338                      toluene 0.023780 6.162         0.00386                  toluene 0.031912 7.384                      0.00432                   
ethylbenzene 0.000882 4.998                  0.00018                      ethylbenzene 0.001298 6.162         0.00021                  ethylbenzene 0.001805 7.384                      0.00024                   

xylenes 0.003831 4.998                  0.00077                      xylenes 0.005652 6.162         0.00092                  xylenes 0.007883 7.384                      0.00107                   
naphthalene 0.000004 4.998                  0.00000                      naphthalene 0.000007 6.162         0.00000                  naphthalene 0.000011 7.384                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 119 Actuals 2016



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,176.82                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,129.64                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 906.31                     lb/month

0.59 tons/month 0.56 tons/month 0.45 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 85,469.57              barrels/month Monthly Throughput (only change if actual is known) Qmonth 85,469.57              barrels/month Monthly Throughput (only change if actual is known) Qmonth 85,469.57                barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.929                     psia PvA = exp(A-(B/TLA)) PvA 7.709                     psia PvA = exp(A-(B/TLA)) PvA 6.579                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.194 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.186 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.149 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 488.40 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 468.67 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 375.32 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.46 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.46 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.46 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 491.34 lb/month LF = FF P*MvKc) LF 471.50 lb/month LF = FF P*MvKc) LF 377.58 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 188.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 181.00 lb/month LD = KDSDD2P*MvKc)/12 months LD 144.95 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 31.715 lb/month Total HAP Monthly Emissions 30.099 lb/month Total HAP Monthly Emissions 22.685 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 5.8371 lb/month hexane 5.5501 lb/month hexane 4.2184 lb/month

benzene 6.6437 lb/month benzene 6.3048 lb/month benzene 4.7413 lb/month

2,2,4 TMP 7.7960 lb/month 2,2,4 TMP 7.3956 lb/month 2,2,4 TMP 5.5552 lb/month

toluene 8.0721 lb/month toluene 7.6472 lb/month toluene 5.7110 lb/month

ethylbenzene 0.6127 lb/month ethylbenzene 0.5821 lb/month ethylbenzene 0.4445 lb/month

xylenes 2.7535 lb/month xylenes 2.6188 lb/month xylenes 2.0141 lb/month

naphthalene 0.0390 lb/month naphthalene 0.0387 lb/month naphthalene 0.0374 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 5.7525 lb/month hexane 5.4655 lb/month hexane 4.1338 lb/month

benzene 6.4913 lb/month benzene 6.1524 lb/month benzene 4.5890 lb/month

2,2,4 TMP 7.4575 lb/month 2,2,4 TMP 7.0570 lb/month 2,2,4 TMP 5.2167 lb/month

toluene 7.4797 lb/month toluene 7.0548 lb/month toluene 5.1186 lb/month

ethylbenzene 0.4942 lb/month ethylbenzene 0.4636 lb/month ethylbenzene 0.3261 lb/month

xylenes 2.1611 lb/month xylenes 2.0264 lb/month xylenes 1.4217 lb/month

naphthalene 0.0039 lb/month naphthalene 0.0036 lb/month naphthalene 0.0023 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0846 lb/month hexane 0.0846 lb/month hexane 0.0846 lb/month

benzene 0.1523 lb/month benzene 0.1523 lb/month benzene 0.1523 lb/month

2,2,4 TMP 0.3385 lb/month 2,2,4 TMP 0.3385 lb/month 2,2,4 TMP 0.3385 lb/month

toluene 0.5924 lb/month toluene 0.5924 lb/month toluene 0.5924 lb/month

ethylbenzene 0.1185 lb/month ethylbenzene 0.1185 lb/month ethylbenzene 0.1185 lb/month

xylenes 0.5924 lb/month xylenes 0.5924 lb/month xylenes 0.5924 lb/month

naphthalene 0.0351 lb/month naphthalene 0.0351 lb/month naphthalene 0.0351 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00492 hexane 86.18 65 0.00487 hexane 86.18 65 0.00460

benzene 78.11 65 0.00556 benzene 78.11 65 0.00549 benzene 78.11 65 0.00511

2,2,4 TMP 114.23 65 0.00638 2,2,4 TMP 114.23 65 0.00629 2,2,4 TMP 114.23 65 0.00581

toluene 92.14 65 0.00640 toluene 92.14 65 0.00629 toluene 92.14 65 0.00570

ethylbenzene 106.17 65 0.00042 ethylbenzene 106.17 65 0.00041 ethylbenzene 106.17 65 0.00036

xylenes 106.17 65 0.00185 xylenes 106.17 65 0.00181 xylenes 106.17 65 0.00158

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.929             0.00371                 hexane 0.028346 7.709                   0.00368                 hexane 0.022847 6.579        0.00347                   

benzene 0.036658 7.929             0.00462                 benzene 0.035205 7.709                   0.00457                 benzene 0.027983 6.579        0.00425                   
2,2,4 TMP 0.028797 7.929             0.00363                 2,2,4 TMP 0.027613 7.709                   0.00358                 2,2,4 TMP 0.021752 6.579        0.00331                   

toluene 0.035808 7.929             0.00452                 toluene 0.034222 7.709                   0.00444                 toluene 0.026460 6.579        0.00402                   
ethylbenzene 0.002053 7.929             0.00026                 ethylbenzene 0.001952 7.709                   0.00025                 ethylbenzene 0.001463 6.579        0.00022                   

xylenes 0.008979 7.929             0.00113                 xylenes 0.008531 7.709                   0.00111                 xylenes 0.006378 6.579        0.00097                   
naphthalene 0.000013 7.929             0.00000                 naphthalene 0.000013 7.709                   0.00000                 naphthalene 0.000009 6.579        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS
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MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 660.06                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 513.51                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 394.00              lb/month

0.33 tons/month 0.26 tons/month 0.20 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 85,469.57               barrels/month Monthly Throughput (only change if actual is known) Qmonth 85,469.57             barrels/month Monthly Throughput (only change if actual is known) Qmonth 85,469.57         barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.134                      psia PvA = exp(A-(B/TLA)) PvA 4.160                    psia PvA = exp(A-(B/TLA)) PvA 3.296                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.108 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.084 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.064 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 272.38 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 211.12 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 161.16 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.46 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.46 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.46 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 274.02 lb/month LF = FF P*MvKc) LF 212.39 lb/month LF = FF P*MvKc) LF 162.13 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 105.19 lb/month LD = KDSDD2P*MvKc)/12 months LD 81.54 lb/month LD = KDSDD2P*MvKc)/12 months LD 62.24 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 15.113 lb/month Total HAP Monthly Emissions 11.029 lb/month Total HAP Monthly Emissions 8.017 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.8205 lb/month hexane 2.0403 lb/month hexane 1.4455 lb/month

benzene 3.1225 lb/month benzene 2.2349 lb/month benzene 1.5701 lb/month

2,2,4 TMP 3.6675 lb/month 2,2,4 TMP 2.6445 lb/month
, ,
TMP 1.8871 lb/month

toluene 3.7645 lb/month toluene 2.7356 lb/month toluene 1.9924 lb/month

ethylbenzene 0.3107 lb/month ethylbenzene 0.2428 lb/month ethylbenzene 0.1957 lb/month

xylenes 1.4274 lb/month xylenes 1.1308 lb/month xylenes 0.9259 lb/month

naphthalene 0.0363 lb/month naphthalene 0.0358 lb/month naphthalene 0.0355 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.7358 lb/month hexane 1.9557 lb/month hexane 1.3608 lb/month

benzene 2.9702 lb/month benzene 2.0826 lb/month benzene 1.4177 lb/month

2,2,4 TMP 3.3290 lb/month 2,2,4 TMP 2.3060 lb/month
, ,
TMP 1.5486 lb/month

toluene 3.1722 lb/month toluene 2.1432 lb/month toluene 1.4000 lb/month

ethylbenzene 0.1922 lb/month ethylbenzene 0.1243 lb/month ethylbenzene 0.0772 lb/month

xylenes 0.8350 lb/month xylenes 0.5384 lb/month xylenes 0.3335 lb/month

naphthalene 0.0012 lb/month naphthalene 0.0007 lb/month naphthalene 0.0004 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0846 lb/month hexane 0.0846 lb/month hexane 0.0846 lb/month

benzene 0.1523 lb/month benzene 0.1523 lb/month benzene 0.1523 lb/month

2,2,4 TMP 0.3385 lb/month 2,2,4 TMP 0.3385 lb/month
, ,
TMP 0.3385 lb/month

toluene 0.5924 lb/month toluene 0.5924 lb/month toluene 0.5924 lb/month

ethylbenzene 0.1185 lb/month ethylbenzene 0.1185 lb/month ethylbenzene 0.1185 lb/month

xylenes 0.5924 lb/month xylenes 0.5924 lb/month xylenes 0.5924 lb/month

naphthalene 0.0351 lb/month naphthalene 0.0351 lb/month naphthalene 0.0351 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00420 hexane 86.18 65 0.00387 hexane 86.18 65 0.00353

benzene 78.11 65 0.00456 benzene 78.11 65 0.00412 benzene 78.11 65 0.00368

2,2,4 TMP 114.23 65 0.00511 2,2,4 TMP 114.23 65 0.00457 2,2,4 TMP 114.23 65 0.00402

toluene 92.14 65 0.00487 toluene 92.14 65 0.00424 toluene 92.14 65 0.00363

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00025 ethylbenzene 106.17 65 0.00020

xylenes 106.17 65 0.00128 xylenes 106.17 65 0.00107 xylenes 106.17 65 0.00087

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 5.134          0.00317                  hexane 0.012151 4.160        0.00292                hexane 0.008774 3.296     0.00266            

benzene 0.019475 5.134          0.00379                  benzene 0.014276 4.160        0.00343                benzene 0.010085 3.296     0.00306            
2,2,4 TMP 0.014926 5.134          0.00291                  2,2,4 TMP 0.010809 4.160        0.00260                2,2,4 TMP 0.007533 3.296     0.00229            

toluene 0.017633 5.134          0.00343                  toluene 0.012455 4.160        0.00299                toluene 0.008443 3.296     0.00256            
ethylbenzene 0.000927 5.134          0.00018                  ethylbenzene 0.000627 4.160        0.00015                ethylbenzene 0.000404 3.296     0.00012            

xylenes 0.004028 5.134          0.00078                  xylenes 0.002715 4.160        0.00065                xylenes 0.001746 3.296     0.00053            
naphthalene 0.000005 5.134          0.00000                  naphthalene 0.000003 4.160        0.00000                naphthalene 0.000002 3.296     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS
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MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

120
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 19.59                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 20.86                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 25.90                    lb/month

0.01 tons/month 0.01 tons/month 0.01 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Product Information Monthly Throughput (only change if actual is known) Qmonth 73,244.16          barrels/month Monthly Throughput (only change if actual is known) Qmonth 73,244.16            barrels/month Monthly Throughput (only change if actual is known) Qmonth 73,244.16             barrels/month

Average organic liquid density WL 6.38 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 3.17 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 80.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 3,076,255                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 0.226                 psia PvA = exp(A-(B/TLA)) PvA 0.251                   psia PvA = exp(A-(B/TLA)) PvA 0.351                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.006 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 0.78 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 0.87 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.22 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.26 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.26 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.26 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 7.62 lb/month LF = FF P*MvKc) LF 8.48 lb/month LF = FF P*MvKc) LF 11.86 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 2.93 lb/month LD = KDSDD2P*MvKc)/12 months LD 3.25 lb/month LD = KDSDD2P*MvKc)/12 months LD 4.55 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Ethanol Product - same as January Ethanol Product - same as January Ethanol

Deck Design Data Total HAP Monthly Emissions 0.099 lb/month Total HAP Monthly Emissions 0.103 lb/month Total HAP Monthly Emissions 0.122 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.0124 lb/month hexane 0.0133 lb/month hexane 0.0169 lb/month

If bolted panel, also enter length 0 benzene 0.0146 lb/month benzene 0.0157 lb/month benzene 0.0197 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0210 lb/month 2,2,4 TMP 0.0221 lb/month 2,2,4 TMP 0.0267 lb/month

Loss Factor toluene 0.0272 lb/month toluene 0.0283 lb/month toluene 0.0328 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0040 lb/month ethylbenzene 0.0041 lb/month ethylbenzene 0.0043 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0196 lb/month xylenes 0.0199 lb/month xylenes 0.0212 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.0099 lb/month hexane 0.0108 lb/month hexane 0.0144 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 0.0102 lb/month benzene 0.0112 lb/month benzene 0.0152 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0110 lb/month 2,2,4 TMP 0.0122 lb/month 2,2,4 TMP 0.0168 lb/month

Deck drain Stub drain (1-inch diameter) 52 1.2 toluene 0.0098 lb/month toluene 0.0110 lb/month toluene 0.0154 lb/month

Legs (IFR type) IFR type, Adjustable 40 7.9 ethylbenzene 0.0005 lb/month ethylbenzene 0.0006 lb/month ethylbenzene 0.0009 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0023 lb/month xylenes 0.0026 lb/month xylenes 0.0038 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 38.90 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0025 lb/month hexane 0.0025 lb/month hexane 0.0025 lb/month

benzene 0.0045 lb/month benzene 0.0045 lb/month benzene 0.0045 lb/month, ,
TMP 0.0099 lb/month 2,2,4 TMP 0.0099 lb/month 2,2,4 TMP 0.0099 lb/month

toluene 0.0174 lb/month toluene 0.0174 lb/month toluene 0.0174 lb/month

ethylbenzene 0.0035 lb/month ethylbenzene 0.0035 lb/month ethylbenzene 0.0035 lb/month

xylenes 0.0174 lb/month xylenes 0.0174 lb/month xylenes 0.0174 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00087 hexane 86.18 50 0.00086 hexane 86.18 50 0.00082

benzene 78.11 50 0.00090 benzene 78.11 50 0.00089 benzene 78.11 50 0.00086

2,2,4 TMP 114.23 50 0.00098 2,2,4 TMP 114.23 50 0.00097 2,2,4 TMP 114.23 50 0.00095

toluene 92.14 50 0.00087 toluene 92.14 50 0.00087 toluene 92.14 50 0.00087

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005

xylenes 106.17 50 0.00020 xylenes 106.17 50 0.00021 xylenes 106.17 50 0.00022

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000115 0.226     0.00051             hexane 0.000125 0.251      0.00050               hexane 0.000166 0.351          0.00047                

benzene 0.000130 0.226     0.00058             benzene 0.000143 0.251      0.00057               benzene 0.000194 0.351          0.00055                
2,2,4 TMP 0.000097 0.226     0.00043             2,2,4 TMP 0.000107 0.251      0.00042               2,2,4 TMP 0.000146 0.351          0.00042                

toluene 0.000107 0.226     0.00047             toluene 0.000119 0.251      0.00047               toluene 0.000166 0.351          0.00047                
ethylbenzene 0.000005 0.226     0.00002             ethylbenzene 0.000006 0.251      0.00002               ethylbenzene 0.000008 0.351          0.00002                

xylenes 0.000021 0.226     0.00009             xylenes 0.000024 0.251      0.00010               xylenes 0.000036 0.351          0.00010                
naphthalene 0.000000 0.226     0.00000             naphthalene 0.000000 0.251      0.00000               naphthalene 0.000000 0.351          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

Tank No.

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS
MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS

ROUTINE EMISSIONS CALCULATIONS

Tank 120 Actuals 2016



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 36.10                          lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 48.17                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 62.96                       lb/month

0.02 tons/month 0.02 tons/month 0.03 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 73,244.16                   barrels/month Monthly Throughput (only change if actual is known) Qmonth 73,244.16               barrels/month Monthly Throughput (only change if actual is known) Qmonth 73,244.16                barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.550                          psia PvA = exp(A-(B/TLA)) PvA 0.781                      psia PvA = exp(A-(B/TLA)) PvA 1.060                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.010 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.014 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.019 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.93 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 2.76 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.78 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.26 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.26 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.26 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 18.72 lb/month LF = FF P*MvKc) LF 26.84 lb/month LF = FF P*MvKc) LF 36.79 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 7.19 lb/month LD = KDSDD2P*MvKc)/12 months LD 10.30 lb/month LD = KDSDD2P*MvKc)/12 months LD 14.12 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.157 lb/month Total HAP Monthly Emissions 0.196 lb/month Total HAP Monthly Emissions 0.243 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0236 lb/month hexane 0.0308 lb/month hexane 0.0391 lb/month

benzene 0.0273 lb/month benzene 0.0357 lb/month benzene 0.0455 lb/month

2,2,4 TMP 0.0355 lb/month 2,2,4 TMP 0.0453 lb/month 2,2,4 TMP 0.0569 lb/month

toluene 0.0416 lb/month toluene 0.0518 lb/month toluene 0.0641 lb/month

ethylbenzene 0.0049 lb/month ethylbenzene 0.0056 lb/month ethylbenzene 0.0065 lb/month

xylenes 0.0237 lb/month xylenes 0.0268 lb/month xylenes 0.0307 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0011 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0211 lb/month hexane 0.0283 lb/month hexane 0.0366 lb/month

benzene 0.0228 lb/month benzene 0.0313 lb/month benzene 0.0411 lb/month

2,2,4 TMP 0.0255 lb/month 2,2,4 TMP 0.0354 lb/month 2,2,4 TMP 0.0470 lb/month

toluene 0.0243 lb/month toluene 0.0345 lb/month toluene 0.0467 lb/month

ethylbenzene 0.0015 lb/month ethylbenzene 0.0022 lb/month ethylbenzene 0.0030 lb/month

xylenes 0.0063 lb/month xylenes 0.0094 lb/month xylenes 0.0133 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0025 lb/month hexane 0.0025 lb/month hexane 0.0025 lb/month

benzene 0.0045 lb/month benzene 0.0045 lb/month benzene 0.0045 lb/month

2,2,4 TMP 0.0099 lb/month 2,2,4 TMP 0.0099 lb/month 2,2,4 TMP 0.0099 lb/month

toluene 0.0174 lb/month toluene 0.0174 lb/month toluene 0.0174 lb/month

ethylbenzene 0.0035 lb/month ethylbenzene 0.0035 lb/month ethylbenzene 0.0035 lb/month

xylenes 0.0174 lb/month xylenes 0.0174 lb/month xylenes 0.0174 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00076 hexane 86.18 50 0.00071 hexane 86.18 50 0.00067

benzene 78.11 50 0.00082 benzene 78.11 50 0.00078 benzene 78.11 50 0.00075

2,2,4 TMP 114.23 50 0.00092 2,2,4 TMP 114.23 50 0.00089 2,2,4 TMP 114.23 50 0.00086

toluene 92.14 50 0.00087 toluene 92.14 50 0.00086 toluene 92.14 50 0.00085

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00006

xylenes 106.17 50 0.00023 xylenes 106.17 50 0.00024 xylenes 106.17 50 0.00024

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000241 0.550                  0.00044                      hexane 0.000322 0.781         0.00041                  hexane 0.000412 1.060                      0.00039                   

benzene 0.000288 0.550                  0.00052                      benzene 0.000392 0.781         0.00050                  benzene 0.000510 1.060                      0.00048                   
2,2,4 TMP 0.000221 0.550                  0.00040                      2,2,4 TMP 0.000304 0.781         0.00039                  2,2,4 TMP 0.000399 1.060                      0.00038                   

toluene 0.000260 0.550                  0.00047                      toluene 0.000366 0.781         0.00047                  toluene 0.000492 1.060                      0.00046                   
ethylbenzene 0.000014 0.550                  0.00002                      ethylbenzene 0.000020 0.781         0.00003                  ethylbenzene 0.000028 1.060                      0.00003                   

xylenes 0.000059 0.550                  0.00011                      xylenes 0.000087 0.781         0.00011                  xylenes 0.000121 1.060                      0.00011                   
naphthalene 0.000000 0.550                  0.00000                      naphthalene 0.000000 0.781         0.00000                  naphthalene 0.000000 1.060                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 120 Actuals 2016



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 70.27                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 67.28                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 52.98                       lb/month

0.04 tons/month 0.03 tons/month 0.03 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 73,244.16              barrels/month Monthly Throughput (only change if actual is known) Qmonth 73,244.16              barrels/month Monthly Throughput (only change if actual is known) Qmonth 73,244.16                barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 1.196                     psia PvA = exp(A-(B/TLA)) PvA 1.141                     psia PvA = exp(A-(B/TLA)) PvA 0.873                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.021 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.020 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.015 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 4.29 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 4.08 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.09 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.26 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.26 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.26 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 41.71 lb/month LF = FF P*MvKc) LF 39.70 lb/month LF = FF P*MvKc) LF 30.08 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 16.01 lb/month LD = KDSDD2P*MvKc)/12 months LD 15.24 lb/month LD = KDSDD2P*MvKc)/12 months LD 11.55 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.265 lb/month Total HAP Monthly Emissions 0.256 lb/month Total HAP Monthly Emissions 0.211 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0430 lb/month hexane 0.0414 lb/month hexane 0.0336 lb/month

benzene 0.0502 lb/month benzene 0.0483 lb/month benzene 0.0390 lb/month

2,2,4 TMP 0.0625 lb/month 2,2,4 TMP 0.0602 lb/month 2,2,4 TMP 0.0491 lb/month

toluene 0.0701 lb/month toluene 0.0676 lb/month toluene 0.0558 lb/month

ethylbenzene 0.0070 lb/month ethylbenzene 0.0068 lb/month ethylbenzene 0.0059 lb/month

xylenes 0.0326 lb/month xylenes 0.0318 lb/month xylenes 0.0280 lb/month

naphthalene 0.0011 lb/month naphthalene 0.0011 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0405 lb/month hexane 0.0389 lb/month hexane 0.0311 lb/month

benzene 0.0457 lb/month benzene 0.0438 lb/month benzene 0.0345 lb/month

2,2,4 TMP 0.0525 lb/month 2,2,4 TMP 0.0503 lb/month 2,2,4 TMP 0.0392 lb/month

toluene 0.0527 lb/month toluene 0.0503 lb/month toluene 0.0385 lb/month

ethylbenzene 0.0035 lb/month ethylbenzene 0.0033 lb/month ethylbenzene 0.0025 lb/month

xylenes 0.0152 lb/month xylenes 0.0144 lb/month xylenes 0.0107 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0025 lb/month hexane 0.0025 lb/month hexane 0.0025 lb/month

benzene 0.0045 lb/month benzene 0.0045 lb/month benzene 0.0045 lb/month

2,2,4 TMP 0.0099 lb/month 2,2,4 TMP 0.0099 lb/month 2,2,4 TMP 0.0099 lb/month

toluene 0.0174 lb/month toluene 0.0174 lb/month toluene 0.0174 lb/month

ethylbenzene 0.0035 lb/month ethylbenzene 0.0035 lb/month ethylbenzene 0.0035 lb/month

xylenes 0.0174 lb/month xylenes 0.0174 lb/month xylenes 0.0174 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00065 hexane 86.18 50 0.00066 hexane 86.18 50 0.00070

benzene 78.11 50 0.00074 benzene 78.11 50 0.00074 benzene 78.11 50 0.00077

2,2,4 TMP 114.23 50 0.00085 2,2,4 TMP 114.23 50 0.00085 2,2,4 TMP 114.23 50 0.00088

toluene 92.14 50 0.00085 toluene 92.14 50 0.00085 toluene 92.14 50 0.00086

ethylbenzene 106.17 50 0.00006 ethylbenzene 106.17 50 0.00006 ethylbenzene 106.17 50 0.00005

xylenes 106.17 50 0.00025 xylenes 106.17 50 0.00024 xylenes 106.17 50 0.00024

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000454 1.196             0.00038                 hexane 0.000437 1.141                   0.00038                 hexane 0.000352 0.873        0.00040                   

benzene 0.000565 1.196             0.00047                 benzene 0.000542 1.141                   0.00048                 benzene 0.000431 0.873        0.00049                   
2,2,4 TMP 0.000444 1.196             0.00037                 2,2,4 TMP 0.000425 1.141                   0.00037                 2,2,4 TMP 0.000335 0.873        0.00038                   

toluene 0.000552 1.196             0.00046                 toluene 0.000527 1.141                   0.00046                 toluene 0.000408 0.873        0.00047                   
ethylbenzene 0.000032 1.196             0.00003                 ethylbenzene 0.000030 1.141                   0.00003                 ethylbenzene 0.000023 0.873        0.00003                   

xylenes 0.000138 1.196             0.00012                 xylenes 0.000131 1.141                   0.00012                 xylenes 0.000098 0.873        0.00011                   
naphthalene 0.000000 1.196             0.00000                 naphthalene 0.000000 1.141                   0.00000                 naphthalene 0.000000 0.873        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 120 Actuals 2016



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 37.41                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 28.64                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 22.04                lb/month

0.02 tons/month 0.01 tons/month 0.01 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 73,244.16               barrels/month Monthly Throughput (only change if actual is known) Qmonth 73,244.16             barrels/month Monthly Throughput (only change if actual is known) Qmonth 73,244.16         barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.575                      psia PvA = exp(A-(B/TLA)) PvA 0.404                    psia PvA = exp(A-(B/TLA)) PvA 0.275                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.010 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 2.02 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 1.41 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 0.95 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.26 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.26 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.26 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 19.60 lb/month LF = FF P*MvKc) LF 13.71 lb/month LF = FF P*MvKc) LF 9.27 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 7.53 lb/month LD = KDSDD2P*MvKc)/12 months LD 5.26 lb/month LD = KDSDD2P*MvKc)/12 months LD 3.56 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.161 lb/month Total HAP Monthly Emissions 0.131 lb/month Total HAP Monthly Emissions 0.108 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0244 lb/month hexane 0.0187 lb/month hexane 0.0142 lb/month

benzene 0.0282 lb/month benzene 0.0218 lb/month benzene 0.0166 lb/month

2,2,4 TMP 0.0365 lb/month 2,2,4 TMP 0.0291 lb/month
, ,
TMP 0.0232 lb/month

toluene 0.0427 lb/month toluene 0.0352 lb/month toluene 0.0294 lb/month

ethylbenzene 0.0050 lb/month ethylbenzene 0.0045 lb/month ethylbenzene 0.0041 lb/month

xylenes 0.0240 lb/month xylenes 0.0218 lb/month xylenes 0.0202 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0219 lb/month hexane 0.0163 lb/month hexane 0.0117 lb/month

benzene 0.0238 lb/month benzene 0.0173 lb/month benzene 0.0122 lb/month

2,2,4 TMP 0.0266 lb/month 2,2,4 TMP 0.0192 lb/month
, ,
TMP 0.0133 lb/month

toluene 0.0254 lb/month toluene 0.0178 lb/month toluene 0.0120 lb/month

ethylbenzene 0.0015 lb/month ethylbenzene 0.0010 lb/month ethylbenzene 0.0007 lb/month

xylenes 0.0067 lb/month xylenes 0.0045 lb/month xylenes 0.0029 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0025 lb/month hexane 0.0025 lb/month hexane 0.0025 lb/month

benzene 0.0045 lb/month benzene 0.0045 lb/month benzene 0.0045 lb/month

2,2,4 TMP 0.0099 lb/month 2,2,4 TMP 0.0099 lb/month
, ,
TMP 0.0099 lb/month

toluene 0.0174 lb/month toluene 0.0174 lb/month toluene 0.0174 lb/month

ethylbenzene 0.0035 lb/month ethylbenzene 0.0035 lb/month ethylbenzene 0.0035 lb/month

xylenes 0.0174 lb/month xylenes 0.0174 lb/month xylenes 0.0174 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00075 hexane 86.18 50 0.00080 hexane 86.18 50 0.00085

benzene 78.11 50 0.00082 benzene 78.11 50 0.00085 benzene 78.11 50 0.00088

2,2,4 TMP 114.23 50 0.00091 2,2,4 TMP 114.23 50 0.00094 2,2,4 TMP 114.23 50 0.00097

toluene 92.14 50 0.00087 toluene 92.14 50 0.00087 toluene 92.14 50 0.00087

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005

xylenes 106.17 50 0.00023 xylenes 106.17 50 0.00022 xylenes 106.17 50 0.00021

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000251 0.575          0.00044                  hexane 0.000187 0.404        0.00046                hexane 0.000135 0.275     0.00049            

benzene 0.000300 0.575          0.00052                  benzene 0.000220 0.404        0.00054                benzene 0.000155 0.275     0.00057            
2,2,4 TMP 0.000230 0.575          0.00040                  2,2,4 TMP 0.000167 0.404        0.00041                2,2,4 TMP 0.000116 0.275     0.00042            

toluene 0.000272 0.575          0.00047                  toluene 0.000192 0.404        0.00047                toluene 0.000130 0.275     0.00047            
ethylbenzene 0.000014 0.575          0.00002                  ethylbenzene 0.000010 0.404        0.00002                ethylbenzene 0.000006 0.275     0.00002            

xylenes 0.000062 0.575          0.00011                  xylenes 0.000042 0.404        0.00010                xylenes 0.000027 0.275     0.00010            
naphthalene 0.000000 0.575          0.00000                  naphthalene 0.000000 0.404        0.00000                naphthalene 0.000000 0.275     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 120 Actuals 2016



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

121
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 801.15               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 859.76                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,078.27               lb/month

0.40 tons/month 0.43 tons/month 0.54 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Product Information Monthly Throughput (only change if actual is known) Qmonth 304,252.18        barrels/month Monthly Throughput (only change if actual is known) Qmonth 304,252.18          barrels/month Monthly Throughput (only change if actual is known) Qmonth 304,252.18           barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.00 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 150.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 12,778,592                         gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.930                 psia PvA = exp(A-(B/TLA)) PvA 3.124                   psia PvA = exp(A-(B/TLA)) PvA 3.819                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.056 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.076 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Primary only  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 264.61 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 284.37 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 358.02 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.07 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.07 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.07 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 328.85 lb/month LF = FF P*MvKc) LF 353.40 lb/month LF = FF P*MvKc) LF 444.93 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 5.8 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.3 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 191.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 205.92 lb/month LD = KDSDD2P*MvKc)/12 months LD 259.25 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 2.1 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 15.263 lb/month Total HAP Monthly Emissions 16.600 lb/month Total HAP Monthly Emissions 21.925 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 2.8019 lb/month hexane 3.0745 lb/month hexane 4.1377 lb/month

If bolted panel, also enter length 0 benzene 3.0101 lb/month benzene 3.3094 lb/month benzene 4.4906 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 3.5943 lb/month 2,2,4 TMP 3.9313 lb/month 2,2,4 TMP 5.2716 lb/month

Loss Factor toluene 3.7557 lb/month toluene 4.0787 lb/month toluene 5.3834 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.3663 lb/month ethylbenzene 0.3860 lb/month ethylbenzene 0.4675 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 1.7346 lb/month xylenes 1.8198 lb/month xylenes 2.1741 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0673 lb/month naphthalene 0.0674 lb/month naphthalene 0.0680 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 2.6412 lb/month hexane 2.9138 lb/month hexane 3.9770 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 2.7209 lb/month benzene 3.0202 lb/month benzene 4.2014 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 2.9516 lb/month 2,2,4 TMP 3.2887 lb/month 2,2,4 TMP 4.6290 lb/month

Deck drain 90% closed 60 1.8 toluene 2.6310 lb/month toluene 2.9540 lb/month toluene 4.2588 lb/month

Legs (IFR type) IFR type, Adjustable 112 7.9 ethylbenzene 0.1414 lb/month ethylbenzene 0.1610 lb/month ethylbenzene 0.2425 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.6099 lb/month xylenes 0.6951 lb/month xylenes 1.0494 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0006 lb/month naphthalene 0.0008 lb/month naphthalene 0.0013 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 90.10 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.1607 lb/month hexane 0.1607 lb/month hexane 0.1607 lb/month

benzene 0.2892 lb/month benzene 0.2892 lb/month benzene 0.2892 lb/month, ,
TMP 0.6427 lb/month 2,2,4 TMP 0.6427 lb/month 2,2,4 TMP 0.6427 lb/month

toluene 1.1247 lb/month toluene 1.1247 lb/month toluene 1.1247 lb/month

ethylbenzene 0.2249 lb/month ethylbenzene 0.2249 lb/month ethylbenzene 0.2249 lb/month

xylenes 1.1247 lb/month xylenes 1.1247 lb/month xylenes 1.1247 lb/month

naphthalene 0.0667 lb/month naphthalene 0.0667 lb/month naphthalene 0.0667 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00336 hexane 86.18 65 0.00345 hexane 86.18 65 0.00374

benzene 78.11 65 0.00347 benzene 78.11 65 0.00358 benzene 78.11 65 0.00396

2,2,4 TMP 114.23 65 0.00376 2,2,4 TMP 114.23 65 0.00390 2,2,4 TMP 114.23 65 0.00436

toluene 92.14 65 0.00335 toluene 92.14 65 0.00350 toluene 92.14 65 0.00401

ethylbenzene 106.17 65 0.00018 ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00023

xylenes 106.17 65 0.00078 xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00099

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.930     0.00254             hexane 0.008137 3.124      0.00260               hexane 0.010785 3.819          0.00282                

benzene 0.008450 2.930     0.00288             benzene 0.009305 3.124      0.00298               benzene 0.012571 3.819          0.00329                
2,2,4 TMP 0.006268 2.930     0.00214             2,2,4 TMP 0.006928 3.124      0.00222               2,2,4 TMP 0.009471 3.819          0.00248                

toluene 0.006926 2.930     0.00236             toluene 0.007715 3.124      0.00247               toluene 0.010802 3.819          0.00283                
ethylbenzene 0.000323 2.930     0.00011             ethylbenzene 0.000365 3.124      0.00012               ethylbenzene 0.000534 3.819          0.00014                

xylenes 0.001393 2.930     0.00048             xylenes 0.001576 3.124      0.00050               xylenes 0.002310 3.819          0.00060                
naphthalene 0.000001 2.930     0.00000             naphthalene 0.000001 3.124      0.00000               naphthalene 0.000002 3.819          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

Tank No.

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS
MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS

ROUTINE EMISSIONS CALCULATIONS

Tank 121 Actuals 2016



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,481.69                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,929.26                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,465.97                  lb/month

0.74 tons/month 0.96 tons/month 1.23 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 304,252.18                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 304,252.18             barrels/month Monthly Throughput (only change if actual is known) Qmonth 304,252.18              barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.998                          psia PvA = exp(A-(B/TLA)) PvA 6.162                      psia PvA = exp(A-(B/TLA)) PvA 7.384                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.137 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.175 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 493.99 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 644.85 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 825.75 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.07 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.07 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.07 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 613.91 lb/month LF = FF P*MvKc) LF 801.39 lb/month LF = FF P*MvKc) LF 1,026.20 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 357.72 lb/month LD = KDSDD2P*MvKc)/12 months LD 466.96 lb/month LD = KDSDD2P*MvKc)/12 months LD 597.95 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 32.907 lb/month Total HAP Monthly Emissions 46.397 lb/month Total HAP Monthly Emissions 63.865 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 6.2519 lb/month hexane 8.7603 lb/month hexane 11.9207 lb/month

benzene 6.8860 lb/month benzene 9.7802 lb/month benzene 13.4774 lb/month

2,2,4 TMP 8.0250 lb/month 2,2,4 TMP 11.3918 lb/month 2,2,4 TMP 15.7332 lb/month

toluene 8.1369 lb/month toluene 11.5906 lb/month toluene 16.1340 lb/month

ethylbenzene 0.6475 lb/month ethylbenzene 0.8830 lb/month ethylbenzene 1.2030 lb/month

xylenes 2.9597 lb/month xylenes 3.9911 lb/month xylenes 5.3969 lb/month

naphthalene 0.0693 lb/month naphthalene 0.0712 lb/month naphthalene 0.0741 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 6.0912 lb/month hexane 8.5996 lb/month hexane 11.7600 lb/month

benzene 6.5968 lb/month benzene 9.4910 lb/month benzene 13.1882 lb/month

2,2,4 TMP 7.3823 lb/month 2,2,4 TMP 10.7491 lb/month 2,2,4 TMP 15.0905 lb/month

toluene 7.0122 lb/month toluene 10.4659 lb/month toluene 15.0093 lb/month

ethylbenzene 0.4225 lb/month ethylbenzene 0.6581 lb/month ethylbenzene 0.9781 lb/month

xylenes 1.8350 lb/month xylenes 2.8665 lb/month xylenes 4.2722 lb/month

naphthalene 0.0026 lb/month naphthalene 0.0045 lb/month naphthalene 0.0074 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1607 lb/month hexane 0.1607 lb/month hexane 0.1607 lb/month

benzene 0.2892 lb/month benzene 0.2892 lb/month benzene 0.2892 lb/month

2,2,4 TMP 0.6427 lb/month 2,2,4 TMP 0.6427 lb/month 2,2,4 TMP 0.6427 lb/month

toluene 1.1247 lb/month toluene 1.1247 lb/month toluene 1.1247 lb/month

ethylbenzene 0.2249 lb/month ethylbenzene 0.2249 lb/month ethylbenzene 0.2249 lb/month

xylenes 1.1247 lb/month xylenes 1.1247 lb/month xylenes 1.1247 lb/month

naphthalene 0.0667 lb/month naphthalene 0.0667 lb/month naphthalene 0.0667 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00416 hexane 86.18 65 0.00449 hexane 86.18 65 0.00480

benzene 78.11 65 0.00450 benzene 78.11 65 0.00496 benzene 78.11 65 0.00538

2,2,4 TMP 114.23 65 0.00504 2,2,4 TMP 114.23 65 0.00562 2,2,4 TMP 114.23 65 0.00616

toluene 92.14 65 0.00478 toluene 92.14 65 0.00547 toluene 92.14 65 0.00613

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00034 ethylbenzene 106.17 65 0.00040

xylenes 106.17 65 0.00125 xylenes 106.17 65 0.00150 xylenes 106.17 65 0.00174

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.998                  0.00313                      hexane 0.020891 6.162         0.00339                  hexane 0.026733 7.384                      0.00362                   

benzene 0.018721 4.998                  0.00375                      benzene 0.025438 6.162         0.00413                  benzene 0.033077 7.384                      0.00448                   
2,2,4 TMP 0.014325 4.998                  0.00287                      2,2,4 TMP 0.019700 6.162         0.00320                  2,2,4 TMP 0.025880 7.384                      0.00350                   

toluene 0.016869 4.998                  0.00338                      toluene 0.023780 6.162         0.00386                  toluene 0.031912 7.384                      0.00432                   
ethylbenzene 0.000882 4.998                  0.00018                      ethylbenzene 0.001298 6.162         0.00021                  ethylbenzene 0.001805 7.384                      0.00024                   

xylenes 0.003831 4.998                  0.00077                      xylenes 0.005652 6.162         0.00092                  xylenes 0.007883 7.384                      0.00107                   
naphthalene 0.000004 4.998                  0.00000                      naphthalene 0.000007 6.162         0.00000                  naphthalene 0.000011 7.384                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 121 Actuals 2016



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,732.98                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,623.26                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,103.92                  lb/month

1.37 tons/month 1.31 tons/month 1.05 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 304,252.18            barrels/month Monthly Throughput (only change if actual is known) Qmonth 304,252.18            barrels/month Monthly Throughput (only change if actual is known) Qmonth 304,252.18              barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.929                     psia PvA = exp(A-(B/TLA)) PvA 7.709                     psia PvA = exp(A-(B/TLA)) PvA 6.579                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.194 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.186 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.149 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 915.74 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 878.76 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 703.72 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.07 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.07 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.07 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 1,138.05 lb/month LF = FF P*MvKc) LF 1,092.09 lb/month LF = FF P*MvKc) LF 874.55 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 663.12 lb/month LD = KDSDD2P*MvKc)/12 months LD 636.35 lb/month LD = KDSDD2P*MvKc)/12 months LD 509.59 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 72.949 lb/month Total HAP Monthly Emissions 69.189 lb/month Total HAP Monthly Emissions 51.949 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 13.5376 lb/month hexane 12.8702 lb/month hexane 9.7735 lb/month

benzene 15.3842 lb/month benzene 14.5961 lb/month benzene 10.9604 lb/month

2,2,4 TMP 17.9844 lb/month 2,2,4 TMP 17.0532 lb/month 2,2,4 TMP 12.7735 lb/month

toluene 18.5181 lb/month toluene 17.5299 lb/month toluene 13.0276 lb/month

ethylbenzene 1.3742 lb/month ethylbenzene 1.3030 lb/month ethylbenzene 0.9832 lb/month

xylenes 6.1501 lb/month xylenes 5.8369 lb/month xylenes 4.4308 lb/month

naphthalene 0.0757 lb/month naphthalene 0.0750 lb/month naphthalene 0.0721 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 13.3769 lb/month hexane 12.7095 lb/month hexane 9.6128 lb/month

benzene 15.0950 lb/month benzene 14.3069 lb/month benzene 10.6712 lb/month

2,2,4 TMP 17.3418 lb/month 2,2,4 TMP 16.4105 lb/month 2,2,4 TMP 12.1308 lb/month

toluene 17.3934 lb/month toluene 16.4052 lb/month toluene 11.9029 lb/month

ethylbenzene 1.1492 lb/month ethylbenzene 1.0781 lb/month ethylbenzene 0.7582 lb/month

xylenes 5.0254 lb/month xylenes 4.7122 lb/month xylenes 3.3061 lb/month

naphthalene 0.0091 lb/month naphthalene 0.0084 lb/month naphthalene 0.0054 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1607 lb/month hexane 0.1607 lb/month hexane 0.1607 lb/month

benzene 0.2892 lb/month benzene 0.2892 lb/month benzene 0.2892 lb/month

2,2,4 TMP 0.6427 lb/month 2,2,4 TMP 0.6427 lb/month 2,2,4 TMP 0.6427 lb/month

toluene 1.1247 lb/month toluene 1.1247 lb/month toluene 1.1247 lb/month

ethylbenzene 0.2249 lb/month ethylbenzene 0.2249 lb/month ethylbenzene 0.2249 lb/month

xylenes 1.1247 lb/month xylenes 1.1247 lb/month xylenes 1.1247 lb/month

naphthalene 0.0667 lb/month naphthalene 0.0667 lb/month naphthalene 0.0667 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00492 hexane 86.18 65 0.00487 hexane 86.18 65 0.00460

benzene 78.11 65 0.00556 benzene 78.11 65 0.00549 benzene 78.11 65 0.00511

2,2,4 TMP 114.23 65 0.00638 2,2,4 TMP 114.23 65 0.00629 2,2,4 TMP 114.23 65 0.00581

toluene 92.14 65 0.00640 toluene 92.14 65 0.00629 toluene 92.14 65 0.00570

ethylbenzene 106.17 65 0.00042 ethylbenzene 106.17 65 0.00041 ethylbenzene 106.17 65 0.00036

xylenes 106.17 65 0.00185 xylenes 106.17 65 0.00181 xylenes 106.17 65 0.00158

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.929             0.00371                 hexane 0.028346 7.709                   0.00368                 hexane 0.022847 6.579        0.00347                   

benzene 0.036658 7.929             0.00462                 benzene 0.035205 7.709                   0.00457                 benzene 0.027983 6.579        0.00425                   
2,2,4 TMP 0.028797 7.929             0.00363                 2,2,4 TMP 0.027613 7.709                   0.00358                 2,2,4 TMP 0.021752 6.579        0.00331                   

toluene 0.035808 7.929             0.00452                 toluene 0.034222 7.709                   0.00444                 toluene 0.026460 6.579        0.00402                   
ethylbenzene 0.002053 7.929             0.00026                 ethylbenzene 0.001952 7.709                   0.00025                 ethylbenzene 0.001463 6.579        0.00022                   

xylenes 0.008979 7.929             0.00113                 xylenes 0.008531 7.709                   0.00111                 xylenes 0.006378 6.579        0.00097                   
naphthalene 0.000013 7.929             0.00000                 naphthalene 0.000013 7.709                   0.00000                 naphthalene 0.000009 6.579        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 121 Actuals 2016



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,531.30                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,190.50               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 912.60              lb/month

0.77 tons/month 0.60 tons/month 0.46 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 304,252.18             barrels/month Monthly Throughput (only change if actual is known) Qmonth 304,252.18           barrels/month Monthly Throughput (only change if actual is known) Qmonth 304,252.18       barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.134                      psia PvA = exp(A-(B/TLA)) PvA 4.160                    psia PvA = exp(A-(B/TLA)) PvA 3.296                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.108 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.084 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.064 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 510.71 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 395.85 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 302.18 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.07 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.07 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.07 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 634.69 lb/month LF = FF P*MvKc) LF 491.94 lb/month LF = FF P*MvKc) LF 375.53 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 369.83 lb/month LD = KDSDD2P*MvKc)/12 months LD 286.65 lb/month LD = KDSDD2P*MvKc)/12 months LD 218.82 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 34.342 lb/month Total HAP Monthly Emissions 24.845 lb/month Total HAP Monthly Emissions 17.840 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 6.5226 lb/month hexane 4.7084 lb/month hexane 3.3251 lb/month

benzene 7.1961 lb/month benzene 5.1320 lb/month benzene 3.5860 lb/month

2,2,4 TMP 8.3839 lb/month 2,2,4 TMP 6.0050 lb/month
, ,
TMP 4.2439 lb/month

toluene 8.5012 lb/month toluene 6.1086 lb/month toluene 4.3802 lb/month

ethylbenzene 0.6719 lb/month ethylbenzene 0.5140 lb/month ethylbenzene 0.4045 lb/month

xylenes 3.0664 lb/month xylenes 2.3767 lb/month xylenes 1.9003 lb/month

naphthalene 0.0695 lb/month naphthalene 0.0683 lb/month naphthalene 0.0675 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 6.3619 lb/month hexane 4.5477 lb/month hexane 3.1645 lb/month

benzene 6.9069 lb/month benzene 4.8428 lb/month benzene 3.2968 lb/month

2,2,4 TMP 7.7412 lb/month 2,2,4 TMP 5.3623 lb/month
, ,
TMP 3.6012 lb/month

toluene 7.3765 lb/month toluene 4.9839 lb/month toluene 3.2555 lb/month

ethylbenzene 0.4470 lb/month ethylbenzene 0.2890 lb/month ethylbenzene 0.1796 lb/month

xylenes 1.9418 lb/month xylenes 1.2520 lb/month xylenes 0.7756 lb/month

naphthalene 0.0028 lb/month naphthalene 0.0016 lb/month naphthalene 0.0009 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1607 lb/month hexane 0.1607 lb/month hexane 0.1607 lb/month

benzene 0.2892 lb/month benzene 0.2892 lb/month benzene 0.2892 lb/month

2,2,4 TMP 0.6427 lb/month 2,2,4 TMP 0.6427 lb/month
, ,
TMP 0.6427 lb/month

toluene 1.1247 lb/month toluene 1.1247 lb/month toluene 1.1247 lb/month

ethylbenzene 0.2249 lb/month ethylbenzene 0.2249 lb/month ethylbenzene 0.2249 lb/month

xylenes 1.1247 lb/month xylenes 1.1247 lb/month xylenes 1.1247 lb/month

naphthalene 0.0667 lb/month naphthalene 0.0667 lb/month naphthalene 0.0667 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00420 hexane 86.18 65 0.00387 hexane 86.18 65 0.00353

benzene 78.11 65 0.00456 benzene 78.11 65 0.00412 benzene 78.11 65 0.00368

2,2,4 TMP 114.23 65 0.00511 2,2,4 TMP 114.23 65 0.00457 2,2,4 TMP 114.23 65 0.00402

toluene 92.14 65 0.00487 toluene 92.14 65 0.00424 toluene 92.14 65 0.00363

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00025 ethylbenzene 106.17 65 0.00020

xylenes 106.17 65 0.00128 xylenes 106.17 65 0.00107 xylenes 106.17 65 0.00087

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 5.134          0.00317                  hexane 0.012151 4.160        0.00292                hexane 0.008774 3.296     0.00266            

benzene 0.019475 5.134          0.00379                  benzene 0.014276 4.160        0.00343                benzene 0.010085 3.296     0.00306            
2,2,4 TMP 0.014926 5.134          0.00291                  2,2,4 TMP 0.010809 4.160        0.00260                2,2,4 TMP 0.007533 3.296     0.00229            

toluene 0.017633 5.134          0.00343                  toluene 0.012455 4.160        0.00299                toluene 0.008443 3.296     0.00256            
ethylbenzene 0.000927 5.134          0.00018                  ethylbenzene 0.000627 4.160        0.00015                ethylbenzene 0.000404 3.296     0.00012            

xylenes 0.004028 5.134          0.00078                  xylenes 0.002715 4.160        0.00065                xylenes 0.001746 3.296     0.00053            
naphthalene 0.000005 5.134          0.00000                  naphthalene 0.000003 4.160        0.00000                naphthalene 0.000002 3.296     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120 benzene 0.018 92 78.11 0.02120

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 121 Actuals 2016



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

114
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 25.58                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 27.03                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 32.36                    lb/month

0.01 tons/month 0.01 tons/month 0.02 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Product Information Monthly Throughput (only change if actual is known) Qmonth 193,899.00        barrels/month Monthly Throughput (only change if actual is known) Qmonth 193,899.00          barrels/month Monthly Throughput (only change if actual is known) Qmonth 193,899.00           barrels/month

Average organic liquid density WL 6.38 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 3.17 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 120.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 8,143,758                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 484.18               TB = TAA + 0.003 αs I TB 487.17                 TB = TAA + 0.003 αs I TB 496.71                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) Gray, light TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 485.13 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 488.59 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 498.68 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 0.235                 psia PvA = exp(A-(B/TLA)) PvA 0.266                   psia PvA = exp(A-(B/TLA)) PvA 0.378                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.22 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 1.38 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.98 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.58 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.58 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.58 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 2.93 lb/month LF = FF P*MvKc) LF 3.32 lb/month LF = FF P*MvKc) LF 4.74 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 6.84 lb/month LD = KDSDD2P*MvKc)/12 months LD 7.75 lb/month LD = KDSDD2P*MvKc)/12 months LD 11.07 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Ethanol Product - same as January Ethanol Product - same as January Ethanol

Deck Design Data Total HAP Monthly Emissions 0.140 lb/month Total HAP Monthly Emissions 0.145 lb/month Total HAP Monthly Emissions 0.164 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.0139 lb/month hexane 0.0150 lb/month hexane 0.0187 lb/month

If bolted panel, also enter length 0 benzene 0.0177 lb/month benzene 0.0189 lb/month benzene 0.0231 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0282 lb/month 2,2,4 TMP 0.0295 lb/month 2,2,4 TMP 0.0343 lb/month

Loss Factor toluene 0.0402 lb/month toluene 0.0415 lb/month toluene 0.0462 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0066 lb/month ethylbenzene 0.0067 lb/month ethylbenzene 0.0070 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0329 lb/month xylenes 0.0332 lb/month xylenes 0.0345 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.0095 lb/month hexane 0.0106 lb/month hexane 0.0143 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.0099 lb/month benzene 0.0110 lb/month benzene 0.0152 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0107 lb/month 2,2,4 TMP 0.0120 lb/month 2,2,4 TMP 0.0168 lb/month

Deck drain Stub drain (1-inch diameter) 116 1.2 toluene 0.0096 lb/month toluene 0.0109 lb/month toluene 0.0156 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0005 lb/month ethylbenzene 0.0006 lb/month ethylbenzene 0.0009 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0022 lb/month xylenes 0.0026 lb/month xylenes 0.0039 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 14.38 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0044 lb/month hexane 0.0044 lb/month hexane 0.0044 lb/month

benzene 0.0079 lb/month benzene 0.0079 lb/month benzene 0.0079 lb/month, ,
TMP 0.0175 lb/month 2,2,4 TMP 0.0175 lb/month 2,2,4 TMP 0.0175 lb/month

toluene 0.0306 lb/month toluene 0.0306 lb/month toluene 0.0306 lb/month

ethylbenzene 0.0061 lb/month ethylbenzene 0.0061 lb/month ethylbenzene 0.0061 lb/month

xylenes 0.0306 lb/month xylenes 0.0306 lb/month xylenes 0.0306 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00087 hexane 86.18 50 0.00085 hexane 86.18 50 0.00081

benzene 78.11 50 0.00090 benzene 78.11 50 0.00089 benzene 78.11 50 0.00086

2,2,4 TMP 114.23 50 0.00097 2,2,4 TMP 114.23 50 0.00097 2,2,4 TMP 114.23 50 0.00095

toluene 92.14 50 0.00087 toluene 92.14 50 0.00087 toluene 92.14 50 0.00087

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005

xylenes 106.17 50 0.00020 xylenes 106.17 50 0.00021 xylenes 106.17 50 0.00022

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000118 0.235     0.00050             hexane 0.000132 0.266      0.00049               hexane 0.000177 0.378          0.00047                

benzene 0.000135 0.235     0.00057             benzene 0.000151 0.266      0.00057               benzene 0.000207 0.378          0.00055                
2,2,4 TMP 0.000100 0.235     0.00043             2,2,4 TMP 0.000113 0.266      0.00042               2,2,4 TMP 0.000157 0.378          0.00041                

toluene 0.000111 0.235     0.00047             toluene 0.000126 0.266      0.00047               toluene 0.000180 0.378          0.00047                
ethylbenzene 0.000005 0.235     0.00002             ethylbenzene 0.000006 0.266      0.00002               ethylbenzene 0.000009 0.378          0.00002                

xylenes 0.000022 0.235     0.00010             xylenes 0.000026 0.266      0.00010               xylenes 0.000039 0.378          0.00010                
naphthalene 0.000000 0.235     0.00000             naphthalene 0.000000 0.266      0.00000               naphthalene 0.000000 0.378          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.7198 hexane 6.878 1171.5 224.37 0.7998 hexane 6.878 1171.5 224.37 1.0768
benzene 6.906 1211 220.79 0.4129 benzene 6.906 1211 220.79 0.4621 benzene 6.906 1211 220.79 0.6347

2,2,4 TMP 6.812 1257.8 220.74 0.2018 2,2,4 TMP 6.812 1257.8 220.74 0.2269 2,2,4 TMP 6.812 1257.8 220.74 0.3155
toluene 7.017 1377.6 222.64 0.1031 toluene 7.017 1377.6 222.64 0.1169 toluene 7.017 1377.6 222.64 0.1668

ethylbenzene 6.95 1419.3 212.61 0.0278 ethylbenzene 6.95 1419.3 212.61 0.0321 ethylbenzene 6.95 1419.3 212.61 0.0480
xylenes 7.009 1462.3 215.11 0.0240 xylenes 7.009 1462.3 215.11 0.0277 xylenes 7.009 1462.3 215.11 0.0415

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0009

Tank No.

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS
MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS

ROUTINE EMISSIONS CALCULATIONS

Tank 114 Actuals 2016



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 43.33                          lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 56.35                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 72.10                       lb/month

0.02 tons/month 0.03 tons/month 0.04 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 193,899.00                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 193,899.00             barrels/month Monthly Throughput (only change if actual is known) Qmonth 193,899.00              barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.05                        TB = TAA + 0.003 αs I TB 520.93                    TB = TAA + 0.003 αs I TB 530.67                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.74 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.05 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.01 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.607                          psia PvA = exp(A-(B/TLA)) PvA 0.873                      psia PvA = exp(A-(B/TLA)) PvA 1.189                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.015 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.021 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.20 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 4.64 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 6.39 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.58 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.58 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.58 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 7.66 lb/month LF = FF P*MvKc) LF 11.13 lb/month LF = FF P*MvKc) LF 15.33 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 17.90 lb/month LD = KDSDD2P*MvKc)/12 months LD 25.99 lb/month LD = KDSDD2P*MvKc)/12 months LD 35.80 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.201 lb/month Total HAP Monthly Emissions 0.243 lb/month Total HAP Monthly Emissions 0.292 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0258 lb/month hexane 0.0334 lb/month hexane 0.0420 lb/month

benzene 0.0312 lb/month benzene 0.0401 lb/month benzene 0.0503 lb/month

2,2,4 TMP 0.0436 lb/month 2,2,4 TMP 0.0541 lb/month 2,2,4 TMP 0.0663 lb/month

toluene 0.0556 lb/month toluene 0.0666 lb/month toluene 0.0795 lb/month

ethylbenzene 0.0076 lb/month ethylbenzene 0.0084 lb/month ethylbenzene 0.0094 lb/month

xylenes 0.0373 lb/month xylenes 0.0406 lb/month xylenes 0.0447 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0214 lb/month hexane 0.0290 lb/month hexane 0.0376 lb/month

benzene 0.0233 lb/month benzene 0.0322 lb/month benzene 0.0425 lb/month

2,2,4 TMP 0.0261 lb/month 2,2,4 TMP 0.0366 lb/month 2,2,4 TMP 0.0488 lb/month

toluene 0.0250 lb/month toluene 0.0360 lb/month toluene 0.0489 lb/month

ethylbenzene 0.0015 lb/month ethylbenzene 0.0023 lb/month ethylbenzene 0.0032 lb/month

xylenes 0.0066 lb/month xylenes 0.0100 lb/month xylenes 0.0141 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0044 lb/month hexane 0.0044 lb/month hexane 0.0044 lb/month

benzene 0.0079 lb/month benzene 0.0079 lb/month benzene 0.0079 lb/month

2,2,4 TMP 0.0175 lb/month 2,2,4 TMP 0.0175 lb/month 2,2,4 TMP 0.0175 lb/month

toluene 0.0306 lb/month toluene 0.0306 lb/month toluene 0.0306 lb/month

ethylbenzene 0.0061 lb/month ethylbenzene 0.0061 lb/month ethylbenzene 0.0061 lb/month

xylenes 0.0306 lb/month xylenes 0.0306 lb/month xylenes 0.0306 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00074 hexane 86.18 50 0.00070 hexane 86.18 50 0.00065

benzene 78.11 50 0.00081 benzene 78.11 50 0.00077 benzene 78.11 50 0.00074

2,2,4 TMP 114.23 50 0.00091 2,2,4 TMP 114.23 50 0.00088 2,2,4 TMP 114.23 50 0.00085

toluene 92.14 50 0.00087 toluene 92.14 50 0.00086 toluene 92.14 50 0.00085

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00006

xylenes 106.17 50 0.00023 xylenes 106.17 50 0.00024 xylenes 106.17 50 0.00025

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000262 0.607                  0.00043                      hexane 0.000352 0.873         0.00040                  hexane 0.000451 1.189                      0.00038                   

benzene 0.000315 0.607                  0.00052                      benzene 0.000431 0.873         0.00049                  benzene 0.000562 1.189                      0.00047                   
2,2,4 TMP 0.000242 0.607                  0.00040                      2,2,4 TMP 0.000335 0.873         0.00038                  2,2,4 TMP 0.000441 1.189                      0.00037                   

toluene 0.000286 0.607                  0.00047                      toluene 0.000408 0.873         0.00047                  toluene 0.000549 1.189                      0.00046                   
ethylbenzene 0.000015 0.607                  0.00002                      ethylbenzene 0.000023 0.873         0.00003                  ethylbenzene 0.000031 1.189                      0.00003                   

xylenes 0.000066 0.607                  0.00011                      xylenes 0.000098 0.873         0.00011                  xylenes 0.000137 1.189                      0.00012                   
naphthalene 0.000000 0.607                  0.00000                      naphthalene 0.000000 0.873         0.00000                  naphthalene 0.000000 1.189                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5923 hexane 6.878 1171.5 224.37 2.1413 hexane 6.878 1171.5 224.37 2.7447
benzene 6.906 1211 220.79 0.9632 benzene 6.906 1211 220.79 1.3206 benzene 6.906 1211 220.79 1.7202

2,2,4 TMP 6.812 1257.8 220.74 0.4867 2,2,4 TMP 6.812 1257.8 220.74 0.6756 2,2,4 TMP 6.812 1257.8 220.74 0.8891
toluene 7.017 1377.6 222.64 0.2660 toluene 7.017 1377.6 222.64 0.3788 toluene 7.017 1377.6 222.64 0.5094

ethylbenzene 6.95 1419.3 212.61 0.0811 ethylbenzene 6.95 1419.3 212.61 0.1207 ethylbenzene 6.95 1419.3 212.61 0.1682
xylenes 7.009 1462.3 215.11 0.0705 xylenes 7.009 1462.3 215.11 0.1052 xylenes 7.009 1462.3 215.11 0.1471

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0029 naphthalene 7.146 1831.6 211.82 0.0045

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 114 Actuals 2016



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 79.80                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 75.76                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 60.02                       lb/month

0.04 tons/month 0.04 tons/month 0.03 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 193,899.00            barrels/month Monthly Throughput (only change if actual is known) Qmonth 193,899.00            barrels/month Monthly Throughput (only change if actual is known) Qmonth 193,899.00              barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 534.61                   TB = TAA + 0.003 αs I TB 533.00                   TB = TAA + 0.003 αs I TB 524.31                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 537.97 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 535.95 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 526.65 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 1.341                     psia PvA = exp(A-(B/TLA)) PvA 1.261                     psia PvA = exp(A-(B/TLA)) PvA 0.948                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.024 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.023 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.017 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 7.25 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 6.80 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 5.05 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.58 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.58 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.58 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 17.38 lb/month LF = FF P*MvKc) LF 16.30 lb/month LF = FF P*MvKc) LF 12.11 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 40.59 lb/month LD = KDSDD2P*MvKc)/12 months LD 38.08 lb/month LD = KDSDD2P*MvKc)/12 months LD 28.28 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.316 lb/month Total HAP Monthly Emissions 0.303 lb/month Total HAP Monthly Emissions 0.255 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0460 lb/month hexane 0.0439 lb/month hexane 0.0355 lb/month

benzene 0.0552 lb/month benzene 0.0526 lb/month benzene 0.0425 lb/month

2,2,4 TMP 0.0720 lb/month 2,2,4 TMP 0.0690 lb/month 2,2,4 TMP 0.0570 lb/month

toluene 0.0858 lb/month toluene 0.0825 lb/month toluene 0.0696 lb/month

ethylbenzene 0.0098 lb/month ethylbenzene 0.0096 lb/month ethylbenzene 0.0086 lb/month

xylenes 0.0468 lb/month xylenes 0.0457 lb/month xylenes 0.0416 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0417 lb/month hexane 0.0396 lb/month hexane 0.0311 lb/month

benzene 0.0473 lb/month benzene 0.0448 lb/month benzene 0.0347 lb/month

2,2,4 TMP 0.0545 lb/month 2,2,4 TMP 0.0515 lb/month 2,2,4 TMP 0.0395 lb/month

toluene 0.0551 lb/month toluene 0.0519 lb/month toluene 0.0390 lb/month

ethylbenzene 0.0037 lb/month ethylbenzene 0.0034 lb/month ethylbenzene 0.0025 lb/month

xylenes 0.0162 lb/month xylenes 0.0151 lb/month xylenes 0.0109 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0044 lb/month hexane 0.0044 lb/month hexane 0.0044 lb/month

benzene 0.0079 lb/month benzene 0.0079 lb/month benzene 0.0079 lb/month

2,2,4 TMP 0.0175 lb/month 2,2,4 TMP 0.0175 lb/month 2,2,4 TMP 0.0175 lb/month

toluene 0.0306 lb/month toluene 0.0306 lb/month toluene 0.0306 lb/month

ethylbenzene 0.0061 lb/month ethylbenzene 0.0061 lb/month ethylbenzene 0.0061 lb/month

xylenes 0.0306 lb/month xylenes 0.0306 lb/month xylenes 0.0306 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00064 hexane 86.18 50 0.00065 hexane 86.18 50 0.00068

benzene 78.11 50 0.00073 benzene 78.11 50 0.00073 benzene 78.11 50 0.00076

2,2,4 TMP 114.23 50 0.00084 2,2,4 TMP 114.23 50 0.00084 2,2,4 TMP 114.23 50 0.00087

toluene 92.14 50 0.00085 toluene 92.14 50 0.00085 toluene 92.14 50 0.00086

ethylbenzene 106.17 50 0.00006 ethylbenzene 106.17 50 0.00006 ethylbenzene 106.17 50 0.00006

xylenes 106.17 50 0.00025 xylenes 106.17 50 0.00025 xylenes 106.17 50 0.00024

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000497 1.341             0.00037                 hexane 0.000473 1.261                   0.00038                 hexane 0.000376 0.948        0.00040                   

benzene 0.000622 1.341             0.00046                 benzene 0.000591 1.261                   0.00047                 benzene 0.000463 0.948        0.00049                   
2,2,4 TMP 0.000491 1.341             0.00037                 2,2,4 TMP 0.000465 1.261                   0.00037                 2,2,4 TMP 0.000361 0.948        0.00038                   

toluene 0.000615 1.341             0.00046                 toluene 0.000580 1.261                   0.00046                 toluene 0.000441 0.948        0.00047                   
ethylbenzene 0.000036 1.341             0.00003                 ethylbenzene 0.000033 1.261                   0.00003                 ethylbenzene 0.000025 0.948        0.00003                   

xylenes 0.000156 1.341             0.00012                 xylenes 0.000146 1.261                   0.00012                 xylenes 0.000107 0.948        0.00011                   
naphthalene 0.000000 1.341             0.00000                 naphthalene 0.000000 1.261                   0.00000                 naphthalene 0.000000 0.948        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 3.0210 hexane 6.878 1171.5 224.37 2.8776 hexane 6.878 1171.5 224.37 2.2871
benzene 6.906 1211 220.79 1.9050 benzene 6.906 1211 220.79 1.8089 benzene 6.906 1211 220.79 1.4166

2,2,4 TMP 6.812 1257.8 220.74 0.9886 2,2,4 TMP 6.812 1257.8 220.74 0.9368 2,2,4 TMP 6.812 1257.8 220.74 0.7267
toluene 7.017 1377.6 222.64 0.5711 toluene 7.017 1377.6 222.64 0.5389 toluene 7.017 1377.6 222.64 0.4098

ethylbenzene 6.95 1419.3 212.61 0.1911 ethylbenzene 6.95 1419.3 212.61 0.1791 ethylbenzene 6.95 1419.3 212.61 0.1318
xylenes 7.009 1462.3 215.11 0.1673 xylenes 7.009 1462.3 215.11 0.1567 xylenes 7.009 1462.3 215.11 0.1150

naphthalene 7.146 1831.6 211.82 0.0053 naphthalene 7.146 1831.6 211.82 0.0048 naphthalene 7.146 1831.6 211.82 0.0033

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 114 Actuals 2016



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 43.46                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 34.32                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 27.84                lb/month

0.02 tons/month 0.02 tons/month 0.01 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 193,899.00             barrels/month Monthly Throughput (only change if actual is known) Qmonth 193,899.00           barrels/month Monthly Throughput (only change if actual is known) Qmonth 193,899.00       barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 511.28                    TB = TAA + 0.003 αs I TB 500.73                  TB = TAA + 0.003 αs I TB 489.58              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.87 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 501.69 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 490.34 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.609                      psia PvA = exp(A-(B/TLA)) PvA 0.420                    psia PvA = exp(A-(B/TLA)) PvA 0.283                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.21 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 2.19 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.47 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.58 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.58 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.58 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 7.69 lb/month LF = FF P*MvKc) LF 5.26 lb/month LF = FF P*MvKc) LF 3.53 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 17.97 lb/month LD = KDSDD2P*MvKc)/12 months LD 12.29 lb/month LD = KDSDD2P*MvKc)/12 months LD 8.25 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.202 lb/month Total HAP Monthly Emissions 0.171 lb/month Total HAP Monthly Emissions 0.148 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0258 lb/month hexane 0.0200 lb/month hexane 0.0156 lb/month

benzene 0.0312 lb/month benzene 0.0246 lb/month benzene 0.0196 lb/month

2,2,4 TMP 0.0437 lb/month 2,2,4 TMP 0.0360 lb/month
, ,
TMP 0.0303 lb/month

toluene 0.0557 lb/month toluene 0.0479 lb/month toluene 0.0422 lb/month

ethylbenzene 0.0077 lb/month ethylbenzene 0.0071 lb/month ethylbenzene 0.0068 lb/month

xylenes 0.0373 lb/month xylenes 0.0350 lb/month xylenes 0.0334 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0215 lb/month hexane 0.0157 lb/month hexane 0.0112 lb/month

benzene 0.0234 lb/month benzene 0.0167 lb/month benzene 0.0117 lb/month

2,2,4 TMP 0.0262 lb/month 2,2,4 TMP 0.0185 lb/month
, ,
TMP 0.0128 lb/month

toluene 0.0251 lb/month toluene 0.0173 lb/month toluene 0.0116 lb/month

ethylbenzene 0.0015 lb/month ethylbenzene 0.0010 lb/month ethylbenzene 0.0006 lb/month

xylenes 0.0067 lb/month xylenes 0.0044 lb/month xylenes 0.0028 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0044 lb/month hexane 0.0044 lb/month hexane 0.0044 lb/month

benzene 0.0079 lb/month benzene 0.0079 lb/month benzene 0.0079 lb/month

2,2,4 TMP 0.0175 lb/month 2,2,4 TMP 0.0175 lb/month
, ,
TMP 0.0175 lb/month

toluene 0.0306 lb/month toluene 0.0306 lb/month toluene 0.0306 lb/month

ethylbenzene 0.0061 lb/month ethylbenzene 0.0061 lb/month ethylbenzene 0.0061 lb/month

xylenes 0.0306 lb/month xylenes 0.0306 lb/month xylenes 0.0306 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00074 hexane 86.18 50 0.00079 hexane 86.18 50 0.00084

benzene 78.11 50 0.00081 benzene 78.11 50 0.00085 benzene 78.11 50 0.00088

2,2,4 TMP 114.23 50 0.00091 2,2,4 TMP 114.23 50 0.00094 2,2,4 TMP 114.23 50 0.00096

toluene 92.14 50 0.00087 toluene 92.14 50 0.00087 toluene 92.14 50 0.00087

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005

xylenes 106.17 50 0.00023 xylenes 106.17 50 0.00022 xylenes 106.17 50 0.00021

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000263 0.609          0.00043                  hexane 0.000193 0.420        0.00046                hexane 0.000139 0.283     0.00049            

benzene 0.000316 0.609          0.00052                  benzene 0.000227 0.420        0.00054                benzene 0.000160 0.283     0.00056            
2,2,4 TMP 0.000243 0.609          0.00040                  2,2,4 TMP 0.000172 0.420        0.00041                2,2,4 TMP 0.000119 0.283     0.00042            

toluene 0.000288 0.609          0.00047                  toluene 0.000199 0.420        0.00047                toluene 0.000134 0.283     0.00047            
ethylbenzene 0.000015 0.609          0.00002                  ethylbenzene 0.000010 0.420        0.00002                ethylbenzene 0.000006 0.283     0.00002            

xylenes 0.000066 0.609          0.00011                  xylenes 0.000044 0.420        0.00010                xylenes 0.000028 0.283     0.00010            
naphthalene 0.000000 0.609          0.00000                  naphthalene 0.000000 0.420        0.00000                naphthalene 0.000000 0.283     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5978 hexane 6.878 1171.5 224.37 1.1735 hexane 6.878 1171.5 224.37 0.8431
benzene 6.906 1211 220.79 0.9667 benzene 6.906 1211 220.79 0.6957 benzene 6.906 1211 220.79 0.4888

2,2,4 TMP 6.812 1257.8 220.74 0.4886 2,2,4 TMP 6.812 1257.8 220.74 0.3471 2,2,4 TMP 6.812 1257.8 220.74 0.2405
toluene 7.017 1377.6 222.64 0.2671 toluene 7.017 1377.6 222.64 0.1848 toluene 7.017 1377.6 222.64 0.1245

ethylbenzene 6.95 1419.3 212.61 0.0815 ethylbenzene 6.95 1419.3 212.61 0.0538 ethylbenzene 6.95 1419.3 212.61 0.0345
xylenes 7.009 1462.3 215.11 0.0709 xylenes 7.009 1462.3 215.11 0.0467 xylenes 7.009 1462.3 215.11 0.0298

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0006

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 114 Actuals 2016



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

115
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 33.83                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 36.01                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 43.99                    lb/month

0.02 tons/month 0.02 tons/month 0.02 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Product Information Monthly Throughput (only change if actual is known) Qmonth 288,835.21        barrels/month Monthly Throughput (only change if actual is known) Qmonth 288,835.21          barrels/month Monthly Throughput (only change if actual is known) Qmonth 288,835.21           barrels/month

Average organic liquid density WL 6.38 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 3.17 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 150.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 12,131,079                         gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 484.18               TB = TAA + 0.003 αs I TB 487.17                 TB = TAA + 0.003 αs I TB 496.71                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) Gray, light TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 485.13 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 488.59 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 498.68 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 0.235                 psia PvA = exp(A-(B/TLA)) PvA 0.266                   psia PvA = exp(A-(B/TLA)) PvA 0.378                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.53 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 1.73 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 2.47 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 17.38 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 17.38 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 17.38 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 4.23 lb/month LF = FF P*MvKc) LF 4.79 lb/month LF = FF P*MvKc) LF 6.85 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 10.69 lb/month LD = KDSDD2P*MvKc)/12 months LD 12.11 lb/month LD = KDSDD2P*MvKc)/12 months LD 17.29 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Ethanol Product - same as January Ethanol Product - same as January Ethanol

Deck Design Data Total HAP Monthly Emissions 0.179 lb/month Total HAP Monthly Emissions 0.187 lb/month Total HAP Monthly Emissions 0.216 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.0195 lb/month hexane 0.0211 lb/month hexane 0.0267 lb/month

If bolted panel, also enter length 0 benzene 0.0241 lb/month benzene 0.0259 lb/month benzene 0.0322 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0369 lb/month 2,2,4 TMP 0.0389 lb/month 2,2,4 TMP 0.0460 lb/month

Loss Factor toluene 0.0508 lb/month toluene 0.0527 lb/month toluene 0.0598 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0081 lb/month ethylbenzene 0.0082 lb/month ethylbenzene 0.0086 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0398 lb/month xylenes 0.0403 lb/month xylenes 0.0423 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.0143 lb/month hexane 0.0159 lb/month hexane 0.0215 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.0147 lb/month benzene 0.0165 lb/month benzene 0.0228 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0160 lb/month 2,2,4 TMP 0.0180 lb/month 2,2,4 TMP 0.0252 lb/month

Deck drain Stub drain (1-inch diameter) 180 1.2 toluene 0.0143 lb/month toluene 0.0163 lb/month toluene 0.0233 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0008 lb/month ethylbenzene 0.0009 lb/month ethylbenzene 0.0013 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0033 lb/month xylenes 0.0039 lb/month xylenes 0.0058 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 20.78 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0052 lb/month hexane 0.0052 lb/month hexane 0.0052 lb/month

benzene 0.0094 lb/month benzene 0.0094 lb/month benzene 0.0094 lb/month, ,
TMP 0.0209 lb/month 2,2,4 TMP 0.0209 lb/month 2,2,4 TMP 0.0209 lb/month

toluene 0.0365 lb/month toluene 0.0365 lb/month toluene 0.0365 lb/month

ethylbenzene 0.0073 lb/month ethylbenzene 0.0073 lb/month ethylbenzene 0.0073 lb/month

xylenes 0.0365 lb/month xylenes 0.0365 lb/month xylenes 0.0365 lb/month

naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00087 hexane 86.18 50 0.00085 hexane 86.18 50 0.00081

benzene 78.11 50 0.00090 benzene 78.11 50 0.00089 benzene 78.11 50 0.00086

2,2,4 TMP 114.23 50 0.00097 2,2,4 TMP 114.23 50 0.00097 2,2,4 TMP 114.23 50 0.00095

toluene 92.14 50 0.00087 toluene 92.14 50 0.00087 toluene 92.14 50 0.00087

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005

xylenes 106.17 50 0.00020 xylenes 106.17 50 0.00021 xylenes 106.17 50 0.00022

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000118 0.235     0.00050             hexane 0.000132 0.266      0.00049               hexane 0.000177 0.378          0.00047                

benzene 0.000135 0.235     0.00057             benzene 0.000151 0.266      0.00057               benzene 0.000207 0.378          0.00055                
2,2,4 TMP 0.000100 0.235     0.00043             2,2,4 TMP 0.000113 0.266      0.00042               2,2,4 TMP 0.000157 0.378          0.00041                

toluene 0.000111 0.235     0.00047             toluene 0.000126 0.266      0.00047               toluene 0.000180 0.378          0.00047                
ethylbenzene 0.000005 0.235     0.00002             ethylbenzene 0.000006 0.266      0.00002               ethylbenzene 0.000009 0.378          0.00002                

xylenes 0.000022 0.235     0.00010             xylenes 0.000026 0.266      0.00010               xylenes 0.000039 0.378          0.00010                
naphthalene 0.000000 0.235     0.00000             naphthalene 0.000000 0.266      0.00000               naphthalene 0.000000 0.378          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.7198 hexane 6.878 1171.5 224.37 0.7998 hexane 6.878 1171.5 224.37 1.0768
benzene 6.906 1211 220.79 0.4129 benzene 6.906 1211 220.79 0.4621 benzene 6.906 1211 220.79 0.6347

2,2,4 TMP 6.812 1257.8 220.74 0.2018 2,2,4 TMP 6.812 1257.8 220.74 0.2269 2,2,4 TMP 6.812 1257.8 220.74 0.3155
toluene 7.017 1377.6 222.64 0.1031 toluene 7.017 1377.6 222.64 0.1169 toluene 7.017 1377.6 222.64 0.1668

ethylbenzene 6.95 1419.3 212.61 0.0278 ethylbenzene 6.95 1419.3 212.61 0.0321 ethylbenzene 6.95 1419.3 212.61 0.0480
xylenes 7.009 1462.3 215.11 0.0240 xylenes 7.009 1462.3 215.11 0.0277 xylenes 7.009 1462.3 215.11 0.0415

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0009

Tank No.

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS
MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS

ROUTINE EMISSIONS CALCULATIONS

Tank 115 Actuals 2016



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 60.40                          lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 79.88                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 103.45                     lb/month

0.03 tons/month 0.04 tons/month 0.05 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 288,835.21                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 288,835.21             barrels/month Monthly Throughput (only change if actual is known) Qmonth 288,835.21              barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.05                        TB = TAA + 0.003 αs I TB 520.93                    TB = TAA + 0.003 αs I TB 530.67                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.74 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.05 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.01 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.607                          psia PvA = exp(A-(B/TLA)) PvA 0.873                      psia PvA = exp(A-(B/TLA)) PvA 1.189                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.015 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.021 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.99 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 5.80 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 7.99 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 17.38 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 17.38 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 17.38 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 11.07 lb/month LF = FF P*MvKc) LF 16.08 lb/month LF = FF P*MvKc) LF 22.14 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 27.96 lb/month LD = KDSDD2P*MvKc)/12 months LD 40.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 55.94 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.271 lb/month Total HAP Monthly Emissions 0.334 lb/month Total HAP Monthly Emissions 0.408 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0372 lb/month hexane 0.0487 lb/month hexane 0.0615 lb/month

benzene 0.0442 lb/month benzene 0.0576 lb/month benzene 0.0729 lb/month

2,2,4 TMP 0.0600 lb/month 2,2,4 TMP 0.0757 lb/month 2,2,4 TMP 0.0938 lb/month

toluene 0.0739 lb/month toluene 0.0903 lb/month toluene 0.1097 lb/month

ethylbenzene 0.0096 lb/month ethylbenzene 0.0107 lb/month ethylbenzene 0.0121 lb/month

xylenes 0.0464 lb/month xylenes 0.0514 lb/month xylenes 0.0576 lb/month

naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0320 lb/month hexane 0.0434 lb/month hexane 0.0563 lb/month

benzene 0.0348 lb/month benzene 0.0482 lb/month benzene 0.0635 lb/month

2,2,4 TMP 0.0391 lb/month 2,2,4 TMP 0.0548 lb/month 2,2,4 TMP 0.0730 lb/month

toluene 0.0374 lb/month toluene 0.0538 lb/month toluene 0.0732 lb/month

ethylbenzene 0.0023 lb/month ethylbenzene 0.0034 lb/month ethylbenzene 0.0048 lb/month

xylenes 0.0099 lb/month xylenes 0.0149 lb/month xylenes 0.0211 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0052 lb/month hexane 0.0052 lb/month hexane 0.0052 lb/month

benzene 0.0094 lb/month benzene 0.0094 lb/month benzene 0.0094 lb/month

2,2,4 TMP 0.0209 lb/month 2,2,4 TMP 0.0209 lb/month 2,2,4 TMP 0.0209 lb/month

toluene 0.0365 lb/month toluene 0.0365 lb/month toluene 0.0365 lb/month

ethylbenzene 0.0073 lb/month ethylbenzene 0.0073 lb/month ethylbenzene 0.0073 lb/month

xylenes 0.0365 lb/month xylenes 0.0365 lb/month xylenes 0.0365 lb/month

naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00074 hexane 86.18 50 0.00070 hexane 86.18 50 0.00065

benzene 78.11 50 0.00081 benzene 78.11 50 0.00077 benzene 78.11 50 0.00074

2,2,4 TMP 114.23 50 0.00091 2,2,4 TMP 114.23 50 0.00088 2,2,4 TMP 114.23 50 0.00085

toluene 92.14 50 0.00087 toluene 92.14 50 0.00086 toluene 92.14 50 0.00085

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00006

xylenes 106.17 50 0.00023 xylenes 106.17 50 0.00024 xylenes 106.17 50 0.00025

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000262 0.607                  0.00043                      hexane 0.000352 0.873         0.00040                  hexane 0.000451 1.189                      0.00038                   

benzene 0.000315 0.607                  0.00052                      benzene 0.000431 0.873         0.00049                  benzene 0.000562 1.189                      0.00047                   
2,2,4 TMP 0.000242 0.607                  0.00040                      2,2,4 TMP 0.000335 0.873         0.00038                  2,2,4 TMP 0.000441 1.189                      0.00037                   

toluene 0.000286 0.607                  0.00047                      toluene 0.000408 0.873         0.00047                  toluene 0.000549 1.189                      0.00046                   
ethylbenzene 0.000015 0.607                  0.00002                      ethylbenzene 0.000023 0.873         0.00003                  ethylbenzene 0.000031 1.189                      0.00003                   

xylenes 0.000066 0.607                  0.00011                      xylenes 0.000098 0.873         0.00011                  xylenes 0.000137 1.189                      0.00012                   
naphthalene 0.000000 0.607                  0.00000                      naphthalene 0.000000 0.873         0.00000                  naphthalene 0.000000 1.189                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5923 hexane 6.878 1171.5 224.37 2.1413 hexane 6.878 1171.5 224.37 2.7447
benzene 6.906 1211 220.79 0.9632 benzene 6.906 1211 220.79 1.3206 benzene 6.906 1211 220.79 1.7202

2,2,4 TMP 6.812 1257.8 220.74 0.4867 2,2,4 TMP 6.812 1257.8 220.74 0.6756 2,2,4 TMP 6.812 1257.8 220.74 0.8891
toluene 7.017 1377.6 222.64 0.2660 toluene 7.017 1377.6 222.64 0.3788 toluene 7.017 1377.6 222.64 0.5094

ethylbenzene 6.95 1419.3 212.61 0.0811 ethylbenzene 6.95 1419.3 212.61 0.1207 ethylbenzene 6.95 1419.3 212.61 0.1682
xylenes 7.009 1462.3 215.11 0.0705 xylenes 7.009 1462.3 215.11 0.1052 xylenes 7.009 1462.3 215.11 0.1471

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0029 naphthalene 7.146 1831.6 211.82 0.0045

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 115 Actuals 2016



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 114.97                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 108.93                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 85.37                       lb/month

0.06 tons/month 0.05 tons/month 0.04 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 288,835.21            barrels/month Monthly Throughput (only change if actual is known) Qmonth 288,835.21            barrels/month Monthly Throughput (only change if actual is known) Qmonth 288,835.21              barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 534.61                   TB = TAA + 0.003 αs I TB 533.00                   TB = TAA + 0.003 αs I TB 524.31                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 537.97 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 535.95 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 526.65 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 1.341                     psia PvA = exp(A-(B/TLA)) PvA 1.261                     psia PvA = exp(A-(B/TLA)) PvA 0.948                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.024 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.023 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.017 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 9.06 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 8.50 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 6.31 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 17.38 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 17.38 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 17.38 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 25.11 lb/month LF = FF P*MvKc) LF 23.55 lb/month LF = FF P*MvKc) LF 17.49 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 63.42 lb/month LD = KDSDD2P*MvKc)/12 months LD 59.50 lb/month LD = KDSDD2P*MvKc)/12 months LD 44.19 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.443 lb/month Total HAP Monthly Emissions 0.424 lb/month Total HAP Monthly Emissions 0.352 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0676 lb/month hexane 0.0644 lb/month hexane 0.0517 lb/month

benzene 0.0801 lb/month benzene 0.0764 lb/month benzene 0.0613 lb/month

2,2,4 TMP 0.1025 lb/month 2,2,4 TMP 0.0980 lb/month 2,2,4 TMP 0.0800 lb/month

toluene 0.1190 lb/month toluene 0.1141 lb/month toluene 0.0948 lb/month

ethylbenzene 0.0128 lb/month ethylbenzene 0.0125 lb/month ethylbenzene 0.0111 lb/month

xylenes 0.0607 lb/month xylenes 0.0591 lb/month xylenes 0.0529 lb/month

naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0623 lb/month hexane 0.0592 lb/month hexane 0.0465 lb/month

benzene 0.0708 lb/month benzene 0.0670 lb/month benzene 0.0519 lb/month

2,2,4 TMP 0.0816 lb/month 2,2,4 TMP 0.0771 lb/month 2,2,4 TMP 0.0591 lb/month

toluene 0.0825 lb/month toluene 0.0776 lb/month toluene 0.0584 lb/month

ethylbenzene 0.0055 lb/month ethylbenzene 0.0052 lb/month ethylbenzene 0.0038 lb/month

xylenes 0.0242 lb/month xylenes 0.0226 lb/month xylenes 0.0164 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0052 lb/month hexane 0.0052 lb/month hexane 0.0052 lb/month

benzene 0.0094 lb/month benzene 0.0094 lb/month benzene 0.0094 lb/month

2,2,4 TMP 0.0209 lb/month 2,2,4 TMP 0.0209 lb/month 2,2,4 TMP 0.0209 lb/month

toluene 0.0365 lb/month toluene 0.0365 lb/month toluene 0.0365 lb/month

ethylbenzene 0.0073 lb/month ethylbenzene 0.0073 lb/month ethylbenzene 0.0073 lb/month

xylenes 0.0365 lb/month xylenes 0.0365 lb/month xylenes 0.0365 lb/month

naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00064 hexane 86.18 50 0.00065 hexane 86.18 50 0.00068

benzene 78.11 50 0.00073 benzene 78.11 50 0.00073 benzene 78.11 50 0.00076

2,2,4 TMP 114.23 50 0.00084 2,2,4 TMP 114.23 50 0.00084 2,2,4 TMP 114.23 50 0.00087

toluene 92.14 50 0.00085 toluene 92.14 50 0.00085 toluene 92.14 50 0.00086

ethylbenzene 106.17 50 0.00006 ethylbenzene 106.17 50 0.00006 ethylbenzene 106.17 50 0.00006

xylenes 106.17 50 0.00025 xylenes 106.17 50 0.00025 xylenes 106.17 50 0.00024

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000497 1.341             0.00037                 hexane 0.000473 1.261                   0.00038                 hexane 0.000376 0.948        0.00040                   

benzene 0.000622 1.341             0.00046                 benzene 0.000591 1.261                   0.00047                 benzene 0.000463 0.948        0.00049                   
2,2,4 TMP 0.000491 1.341             0.00037                 2,2,4 TMP 0.000465 1.261                   0.00037                 2,2,4 TMP 0.000361 0.948        0.00038                   

toluene 0.000615 1.341             0.00046                 toluene 0.000580 1.261                   0.00046                 toluene 0.000441 0.948        0.00047                   
ethylbenzene 0.000036 1.341             0.00003                 ethylbenzene 0.000033 1.261                   0.00003                 ethylbenzene 0.000025 0.948        0.00003                   

xylenes 0.000156 1.341             0.00012                 xylenes 0.000146 1.261                   0.00012                 xylenes 0.000107 0.948        0.00011                   
naphthalene 0.000000 1.341             0.00000                 naphthalene 0.000000 1.261                   0.00000                 naphthalene 0.000000 0.948        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 3.0210 hexane 6.878 1171.5 224.37 2.8776 hexane 6.878 1171.5 224.37 2.2871
benzene 6.906 1211 220.79 1.9050 benzene 6.906 1211 220.79 1.8089 benzene 6.906 1211 220.79 1.4166

2,2,4 TMP 6.812 1257.8 220.74 0.9886 2,2,4 TMP 6.812 1257.8 220.74 0.9368 2,2,4 TMP 6.812 1257.8 220.74 0.7267
toluene 7.017 1377.6 222.64 0.5711 toluene 7.017 1377.6 222.64 0.5389 toluene 7.017 1377.6 222.64 0.4098

ethylbenzene 6.95 1419.3 212.61 0.1911 ethylbenzene 6.95 1419.3 212.61 0.1791 ethylbenzene 6.95 1419.3 212.61 0.1318
xylenes 7.009 1462.3 215.11 0.1673 xylenes 7.009 1462.3 215.11 0.1567 xylenes 7.009 1462.3 215.11 0.1150

naphthalene 7.146 1831.6 211.82 0.0053 naphthalene 7.146 1831.6 211.82 0.0048 naphthalene 7.146 1831.6 211.82 0.0033

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 115 Actuals 2016



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 60.59                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 46.92                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 37.22                lb/month

0.03 tons/month 0.02 tons/month 0.02 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 288,835.21             barrels/month Monthly Throughput (only change if actual is known) Qmonth 288,835.21           barrels/month Monthly Throughput (only change if actual is known) Qmonth 288,835.21       barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 511.28                    TB = TAA + 0.003 αs I TB 500.73                  TB = TAA + 0.003 αs I TB 489.58              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.87 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 501.69 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 490.34 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.609                      psia PvA = exp(A-(B/TLA)) PvA 0.420                    psia PvA = exp(A-(B/TLA)) PvA 0.283                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 4.01 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 2.74 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.84 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 17.38 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 17.38 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 17.38 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 11.12 lb/month LF = FF P*MvKc) LF 7.60 lb/month LF = FF P*MvKc) LF 5.10 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 28.08 lb/month LD = KDSDD2P*MvKc)/12 months LD 19.20 lb/month LD = KDSDD2P*MvKc)/12 months LD 12.89 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.272 lb/month Total HAP Monthly Emissions 0.226 lb/month Total HAP Monthly Emissions 0.192 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0373 lb/month hexane 0.0286 lb/month hexane 0.0220 lb/month

benzene 0.0444 lb/month benzene 0.0344 lb/month benzene 0.0269 lb/month

2,2,4 TMP 0.0601 lb/month 2,2,4 TMP 0.0486 lb/month
, ,
TMP 0.0400 lb/month

toluene 0.0741 lb/month toluene 0.0623 lb/month toluene 0.0538 lb/month

ethylbenzene 0.0096 lb/month ethylbenzene 0.0088 lb/month ethylbenzene 0.0083 lb/month

xylenes 0.0465 lb/month xylenes 0.0430 lb/month xylenes 0.0406 lb/month

naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0321 lb/month hexane 0.0234 lb/month hexane 0.0168 lb/month

benzene 0.0350 lb/month benzene 0.0250 lb/month benzene 0.0175 lb/month

2,2,4 TMP 0.0393 lb/month 2,2,4 TMP 0.0277 lb/month
, ,
TMP 0.0191 lb/month

toluene 0.0376 lb/month toluene 0.0258 lb/month toluene 0.0173 lb/month

ethylbenzene 0.0023 lb/month ethylbenzene 0.0015 lb/month ethylbenzene 0.0010 lb/month

xylenes 0.0100 lb/month xylenes 0.0065 lb/month xylenes 0.0041 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0052 lb/month hexane 0.0052 lb/month hexane 0.0052 lb/month

benzene 0.0094 lb/month benzene 0.0094 lb/month benzene 0.0094 lb/month

2,2,4 TMP 0.0209 lb/month 2,2,4 TMP 0.0209 lb/month
, ,
TMP 0.0209 lb/month

toluene 0.0365 lb/month toluene 0.0365 lb/month toluene 0.0365 lb/month

ethylbenzene 0.0073 lb/month ethylbenzene 0.0073 lb/month ethylbenzene 0.0073 lb/month

xylenes 0.0365 lb/month xylenes 0.0365 lb/month xylenes 0.0365 lb/month

naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month naphthalene 0.0022 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00074 hexane 86.18 50 0.00079 hexane 86.18 50 0.00084

benzene 78.11 50 0.00081 benzene 78.11 50 0.00085 benzene 78.11 50 0.00088

2,2,4 TMP 114.23 50 0.00091 2,2,4 TMP 114.23 50 0.00094 2,2,4 TMP 114.23 50 0.00096

toluene 92.14 50 0.00087 toluene 92.14 50 0.00087 toluene 92.14 50 0.00087

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005

xylenes 106.17 50 0.00023 xylenes 106.17 50 0.00022 xylenes 106.17 50 0.00021

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000263 0.609          0.00043                  hexane 0.000193 0.420        0.00046                hexane 0.000139 0.283     0.00049            

benzene 0.000316 0.609          0.00052                  benzene 0.000227 0.420        0.00054                benzene 0.000160 0.283     0.00056            
2,2,4 TMP 0.000243 0.609          0.00040                  2,2,4 TMP 0.000172 0.420        0.00041                2,2,4 TMP 0.000119 0.283     0.00042            

toluene 0.000288 0.609          0.00047                  toluene 0.000199 0.420        0.00047                toluene 0.000134 0.283     0.00047            
ethylbenzene 0.000015 0.609          0.00002                  ethylbenzene 0.000010 0.420        0.00002                ethylbenzene 0.000006 0.283     0.00002            

xylenes 0.000066 0.609          0.00011                  xylenes 0.000044 0.420        0.00010                xylenes 0.000028 0.283     0.00010            
naphthalene 0.000000 0.609          0.00000                  naphthalene 0.000000 0.420        0.00000                naphthalene 0.000000 0.283     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033 benzene 0.00054 47.25 78.11 0.00033

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5978 hexane 6.878 1171.5 224.37 1.1735 hexane 6.878 1171.5 224.37 0.8431
benzene 6.906 1211 220.79 0.9667 benzene 6.906 1211 220.79 0.6957 benzene 6.906 1211 220.79 0.4888

2,2,4 TMP 6.812 1257.8 220.74 0.4886 2,2,4 TMP 6.812 1257.8 220.74 0.3471 2,2,4 TMP 6.812 1257.8 220.74 0.2405
toluene 7.017 1377.6 222.64 0.2671 toluene 7.017 1377.6 222.64 0.1848 toluene 7.017 1377.6 222.64 0.1245

ethylbenzene 6.95 1419.3 212.61 0.0815 ethylbenzene 6.95 1419.3 212.61 0.0538 ethylbenzene 6.95 1419.3 212.61 0.0345
xylenes 7.009 1462.3 215.11 0.0709 xylenes 7.009 1462.3 215.11 0.0467 xylenes 7.009 1462.3 215.11 0.0298

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0006

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 115 Actuals 2016



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

31
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 265.36               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 281.07                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 340.08                  lb/month

0.13 tons/month 0.14 tons/month 0.17 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Product Information Monthly Throughput (only change if actual is known) Qmonth 108,202.15        barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15          barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15           barrels/month

Average organic liquid density WL 7.10 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 12.00 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 0.40 Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 45.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 125.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 4,544,491                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 22.50 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Riveted Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 5.253                 psia PvA = exp(A-(B/TLA)) PvA 5.538                   psia PvA = exp(A-(B/TLA)) PvA 6.538                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.111 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.119 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.148 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Vapor-mounted seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 51.10 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 54.63 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 67.86 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 10.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 95.40 lb/month LF = FF P*MvKc) LF 101.98 lb/month LF = FF P*MvKc) LF 126.70 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 2.2 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.0 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 81.30 lb/month LD = KDSDD2P*MvKc)/12 months LD 86.91 lb/month LD = KDSDD2P*MvKc)/12 months LD 107.96 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 4.3 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0060 bbl/1,000 ft2 Product - select from list Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Deck Design Data Total HAP Monthly Emissions 2.684 lb/month Total HAP Monthly Emissions 2.827 lb/month Total HAP Monthly Emissions 3.409 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.6504 lb/month hexane 0.7052 lb/month hexane 0.9244 lb/month

If bolted panel, also enter length 0 benzene 0.6547 lb/month benzene 0.7047 lb/month benzene 0.9069 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0725 lb/month 2,2,4 TMP 0.0767 lb/month 2,2,4 TMP 0.0939 lb/month

Loss Factor toluene 0.5535 lb/month toluene 0.5765 lb/month toluene 0.6716 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.1693 lb/month ethylbenzene 0.1721 lb/month ethylbenzene 0.1839 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.5835 lb/month xylenes 0.5920 lb/month xylenes 0.6279 lb/month

Column Well Built-up column, gasketed sliding cover 10 33.0 naphthalene 0.0139 lb/month naphthalene 0.0139 lb/month naphthalene 0.0139 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.5002 lb/month hexane 0.5550 lb/month hexane 0.7741 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.4294 lb/month benzene 0.4794 lb/month benzene 0.6815 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0349 lb/month 2,2,4 TMP 0.0392 lb/month 2,2,4 TMP 0.0563 lb/month

Deck drain Stub drain (1-inch diameter) 125 1.2 toluene 0.1779 lb/month toluene 0.2010 lb/month toluene 0.2961 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0191 lb/month ethylbenzene 0.0219 lb/month ethylbenzene 0.0337 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0577 lb/month xylenes 0.0662 lb/month xylenes 0.1021 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0001 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 42.78 per month Working losses Working losses Working losses
1 hexane 0.1502 lb/month hexane 0.1502 lb/month hexane 0.1502 lb/month

benzene 0.2253 lb/month benzene 0.2253 lb/month benzene 0.2253 lb/month, ,
TMP 0.0376 lb/month 2,2,4 TMP 0.0376 lb/month 2,2,4 TMP 0.0376 lb/month

toluene 0.3756 lb/month toluene 0.3756 lb/month toluene 0.3756 lb/month

ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month

xylenes 0.5258 lb/month xylenes 0.5258 lb/month xylenes 0.5258 lb/month

naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00220 hexane 86.18 50 0.00228 hexane 86.18 50 0.00256

benzene 78.11 50 0.00188 benzene 78.11 50 0.00197 benzene 78.11 50 0.00225

2,2,4 TMP 114.23 50 0.00015 2,2,4 TMP 114.23 50 0.00016 2,2,4 TMP 114.23 50 0.00019

toluene 92.14 50 0.00078 toluene 92.14 50 0.00083 toluene 92.14 50 0.00098

ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00011

xylenes 106.17 50 0.00025 xylenes 106.17 50 0.00027 xylenes 106.17 50 0.00034

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.006691 5.253     0.00127             hexane 0.007323 5.538      0.00132               hexane 0.009707 6.538          0.00148                

benzene 0.006337 5.253     0.00121             benzene 0.006979 5.538      0.00126               benzene 0.009428 6.538          0.00144                

2,2,4 TMP 0.000353 5.253     0.00007             2,2,4 TMP 0.000390 5.538      0.00007               2,2,4 TMP 0.000533 6.538          0.00008                

toluene 0.002226 5.253     0.00042             toluene 0.002480 5.538      0.00045               toluene 0.003472 6.538          0.00053                

ethylbenzene 0.000208 5.253     0.00004             ethylbenzene 0.000235 5.538      0.00004               ethylbenzene 0.000343 6.538          0.00005                
xylenes 0.000627 5.253     0.00012             xylenes 0.000709 5.538      0.00013               xylenes 0.001040 6.538          0.00016                

naphthalene 0.000000 5.253     0.00000             naphthalene 0.000000 5.538      0.00000               naphthalene 0.000000 6.538          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

Tank No.

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS
MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS

ROUTINE EMISSIONS CALCULATIONS

Tank 31 Actuals 2016



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 452.36                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 585.51                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 764.92                     lb/month

0.23 tons/month 0.29 tons/month 0.38 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 108,202.15                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15             barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15              barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 8.164                          psia PvA = exp(A-(B/TLA)) PvA 9.705                      psia PvA = exp(A-(B/TLA)) PvA 11.268                     psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.203 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.268 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.356 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 93.05 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 122.92 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 163.17 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 173.72 lb/month LF = FF P*MvKc) LF 229.48 lb/month LF = FF P*MvKc) LF 304.61 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 148.03 lb/month LD = KDSDD2P*MvKc)/12 months LD 195.55 lb/month LD = KDSDD2P*MvKc)/12 months LD 259.58 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 4.662 lb/month Total HAP Monthly Emissions 6.320 lb/month Total HAP Monthly Emissions 8.723 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.3850 lb/month hexane 1.9799 lb/month hexane 2.8271 lb/month

benzene 1.3397 lb/month benzene 1.9081 lb/month benzene 2.7269 lb/month

2,2,4 TMP 0.1311 lb/month 2,2,4 TMP 0.1805 lb/month 2,2,4 TMP 0.2522 lb/month

toluene 0.8832 lb/month toluene 1.1708 lb/month toluene 1.5957 lb/month

ethylbenzene 0.2114 lb/month ethylbenzene 0.2502 lb/month ethylbenzene 0.3092 lb/month

xylenes 0.7118 lb/month xylenes 0.8307 lb/month xylenes 1.0120 lb/month

naphthalene 0.0140 lb/month naphthalene 0.0140 lb/month naphthalene 0.0142 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.2348 lb/month hexane 1.8297 lb/month hexane 2.6768 lb/month

benzene 1.1144 lb/month benzene 1.6828 lb/month benzene 2.5016 lb/month

2,2,4 TMP 0.0935 lb/month 2,2,4 TMP 0.1429 lb/month 2,2,4 TMP 0.2147 lb/month

toluene 0.5077 lb/month toluene 0.7953 lb/month toluene 1.2202 lb/month

ethylbenzene 0.0612 lb/month ethylbenzene 0.1000 lb/month ethylbenzene 0.1590 lb/month

xylenes 0.1860 lb/month xylenes 0.3049 lb/month xylenes 0.4862 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month naphthalene 0.0004 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1502 lb/month hexane 0.1502 lb/month hexane 0.1502 lb/month

benzene 0.2253 lb/month benzene 0.2253 lb/month benzene 0.2253 lb/month

2,2,4 TMP 0.0376 lb/month 2,2,4 TMP 0.0376 lb/month 2,2,4 TMP 0.0376 lb/month

toluene 0.3756 lb/month toluene 0.3756 lb/month toluene 0.3756 lb/month

ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month

xylenes 0.5258 lb/month xylenes 0.5258 lb/month xylenes 0.5258 lb/month

naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00298 hexane 86.18 50 0.00334 hexane 86.18 50 0.00368

benzene 78.11 50 0.00269 benzene 78.11 50 0.00307 benzene 78.11 50 0.00344

2,2,4 TMP 114.23 50 0.00023 2,2,4 TMP 114.23 50 0.00026 2,2,4 TMP 114.23 50 0.00030

toluene 92.14 50 0.00122 toluene 92.14 50 0.00145 toluene 92.14 50 0.00168

ethylbenzene 106.17 50 0.00015 ethylbenzene 106.17 50 0.00018 ethylbenzene 106.17 50 0.00022

xylenes 106.17 50 0.00045 xylenes 106.17 50 0.00056 xylenes 106.17 50 0.00067

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014100 8.164                  0.00173                      hexane 0.018802 9.705         0.00194                  hexane 0.024059 11.268                    0.00214                   

benzene 0.014041 8.164                  0.00172                      benzene 0.019079 9.705         0.00197                  benzene 0.024807 11.268                    0.00220                   

2,2,4 TMP 0.000806 8.164                  0.00010                      2,2,4 TMP 0.001108 9.705         0.00011                  2,2,4 TMP 0.001456 11.268                    0.00013                   

toluene 0.005422 8.164                  0.00066                      toluene 0.007644 9.705         0.00079                  toluene 0.010257 11.268                    0.00091                   

ethylbenzene 0.000567 8.164                  0.00007                      ethylbenzene 0.000834 9.705         0.00009                  ethylbenzene 0.001160 11.268                    0.00010                   
xylenes 0.001724 8.164                  0.00021                      xylenes 0.002544 9.705         0.00026                  xylenes 0.003547 11.268                    0.00031                   

naphthalene 0.000001 8.164                  0.00000                      naphthalene 0.000001 9.705         0.00000                  naphthalene 0.000002 11.268                    0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 31 Actuals 2016



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 866.67                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 823.56                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 641.01                     lb/month

0.43 tons/month 0.41 tons/month 0.32 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 108,202.15            barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15            barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15              barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 11.951                   psia PvA = exp(A-(B/TLA)) PvA 11.677                   psia PvA = exp(A-(B/TLA)) PvA 10.244                     psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.406 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.385 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.295 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 185.99 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 176.32 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 135.37 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 347.23 lb/month LF = FF P*MvKc) LF 329.18 lb/month LF = FF P*MvKc) LF 252.72 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 295.90 lb/month LD = KDSDD2P*MvKc)/12 months LD 280.51 lb/month LD = KDSDD2P*MvKc)/12 months LD 215.36 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 10.131 lb/month Total HAP Monthly Emissions 9.532 lb/month Total HAP Monthly Emissions 7.048 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 3.3190 lb/month hexane 3.1100 lb/month hexane 2.2379 lb/month

benzene 3.2052 lb/month benzene 3.0018 lb/month benzene 2.1566 lb/month

2,2,4 TMP 0.2943 lb/month 2,2,4 TMP 0.2764 lb/month 2,2,4 TMP 0.2022 lb/month

toluene 1.8471 lb/month toluene 1.7400 lb/month toluene 1.2988 lb/month

ethylbenzene 0.3447 lb/month ethylbenzene 0.3295 lb/month ethylbenzene 0.2678 lb/month

xylenes 1.1210 lb/month xylenes 1.0745 lb/month xylenes 0.8848 lb/month

naphthalene 0.0143 lb/month naphthalene 0.0143 lb/month naphthalene 0.0141 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 3.1688 lb/month hexane 2.9598 lb/month hexane 2.0877 lb/month

benzene 2.9798 lb/month benzene 2.7765 lb/month benzene 1.9313 lb/month

2,2,4 TMP 0.2568 lb/month 2,2,4 TMP 0.2389 lb/month 2,2,4 TMP 0.1647 lb/month

toluene 1.4715 lb/month toluene 1.3644 lb/month toluene 0.9232 lb/month

ethylbenzene 0.1945 lb/month ethylbenzene 0.1793 lb/month ethylbenzene 0.1176 lb/month

xylenes 0.5952 lb/month xylenes 0.5487 lb/month xylenes 0.3590 lb/month

naphthalene 0.0005 lb/month naphthalene 0.0004 lb/month naphthalene 0.0003 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1502 lb/month hexane 0.1502 lb/month hexane 0.1502 lb/month

benzene 0.2253 lb/month benzene 0.2253 lb/month benzene 0.2253 lb/month

2,2,4 TMP 0.0376 lb/month 2,2,4 TMP 0.0376 lb/month 2,2,4 TMP 0.0376 lb/month

toluene 0.3756 lb/month toluene 0.3756 lb/month toluene 0.3756 lb/month

ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month

xylenes 0.5258 lb/month xylenes 0.5258 lb/month xylenes 0.5258 lb/month

naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00382 hexane 86.18 50 0.00377 hexane 86.18 50 0.00346

benzene 78.11 50 0.00359 benzene 78.11 50 0.00353 benzene 78.11 50 0.00320

2,2,4 TMP 114.23 50 0.00031 2,2,4 TMP 114.23 50 0.00030 2,2,4 TMP 114.23 50 0.00027

toluene 92.14 50 0.00177 toluene 92.14 50 0.00174 toluene 92.14 50 0.00153

ethylbenzene 106.17 50 0.00023 ethylbenzene 106.17 50 0.00023 ethylbenzene 106.17 50 0.00019

xylenes 106.17 50 0.00072 xylenes 106.17 50 0.00070 xylenes 106.17 50 0.00059

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.026499 11.951           0.00222                 hexane 0.025511 11.677                 0.00218                 hexane 0.020563 10.244      0.00201                   

benzene 0.027493 11.951           0.00230                 benzene 0.026404 11.677                 0.00226                 benzene 0.020987 10.244      0.00205                   

2,2,4 TMP 0.001620 11.951           0.00014                 2,2,4 TMP 0.001553 11.677                 0.00013                 2,2,4 TMP 0.001224 10.244      0.00012                   

toluene 0.011510 11.951           0.00096                 toluene 0.011000 11.677                 0.00094                 toluene 0.008505 10.244      0.00083                   

ethylbenzene 0.001320 11.951           0.00011                 ethylbenzene 0.001255 11.677                 0.00011                 ethylbenzene 0.000940 10.244      0.00009                   
xylenes 0.004040 11.951           0.00034                 xylenes 0.003839 11.677                 0.00033                 xylenes 0.002870 10.244      0.00028                   

naphthalene 0.000003 11.951           0.00000                 naphthalene 0.000003 11.677                 0.00000                 naphthalene 0.000002 10.244      0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 31 Actuals 2016



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 466.59                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 370.79                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 295.27              lb/month

0.23 tons/month 0.19 tons/month 0.15 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 108,202.15             barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15           barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15       barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 8.347                      psia PvA = exp(A-(B/TLA)) PvA 7.017                    psia PvA = exp(A-(B/TLA)) PvA 5.789                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.210 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.163 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.126 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 96.24 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 74.75 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 57.81 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 179.68 lb/month LF = FF P*MvKc) LF 139.56 lb/month LF = FF P*MvKc) LF 107.93 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 153.11 lb/month LD = KDSDD2P*MvKc)/12 months LD 118.92 lb/month LD = KDSDD2P*MvKc)/12 months LD 91.97 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 4.832 lb/month Total HAP Monthly Emissions 3.734 lb/month Total HAP Monthly Emissions 2.961 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.4465 lb/month hexane 1.0454 lb/month hexane 0.7562 lb/month

benzene 1.3981 lb/month benzene 1.0197 lb/month benzene 0.7514 lb/month

2,2,4 TMP 0.1361 lb/month 2,2,4 TMP 0.1035 lb/month
, ,
TMP 0.0807 lb/month

toluene 0.9124 lb/month toluene 0.7259 lb/month toluene 0.5982 lb/month

ethylbenzene 0.2153 lb/month ethylbenzene 0.1909 lb/month ethylbenzene 0.1748 lb/month

xylenes 0.7236 lb/month xylenes 0.6490 lb/month xylenes 0.6000 lb/month

naphthalene 0.0140 lb/month naphthalene 0.0139 lb/month naphthalene 0.0139 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.2963 lb/month hexane 0.8952 lb/month hexane 0.6059 lb/month

benzene 1.1728 lb/month benzene 0.7944 lb/month benzene 0.5261 lb/month

2,2,4 TMP 0.0986 lb/month 2,2,4 TMP 0.0660 lb/month
, ,
TMP 0.0431 lb/month

toluene 0.5368 lb/month toluene 0.3504 lb/month toluene 0.2226 lb/month

ethylbenzene 0.0651 lb/month ethylbenzene 0.0406 lb/month ethylbenzene 0.0246 lb/month

xylenes 0.1978 lb/month xylenes 0.1232 lb/month xylenes 0.0743 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1502 lb/month hexane 0.1502 lb/month hexane 0.1502 lb/month

benzene 0.2253 lb/month benzene 0.2253 lb/month benzene 0.2253 lb/month

2,2,4 TMP 0.0376 lb/month 2,2,4 TMP 0.0376 lb/month
, ,
TMP 0.0376 lb/month

toluene 0.3756 lb/month toluene 0.3756 lb/month toluene 0.3756 lb/month

ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month

xylenes 0.5258 lb/month xylenes 0.5258 lb/month xylenes 0.5258 lb/month

naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00302 hexane 86.18 50 0.00269 hexane 86.18 50 0.00235

benzene 78.11 50 0.00273 benzene 78.11 50 0.00238 benzene 78.11 50 0.00204

2,2,4 TMP 114.23 50 0.00023 2,2,4 TMP 114.23 50 0.00020 2,2,4 TMP 114.23 50 0.00017

toluene 92.14 50 0.00125 toluene 92.14 50 0.00105 toluene 92.14 50 0.00086

ethylbenzene 106.17 50 0.00015 ethylbenzene 106.17 50 0.00012 ethylbenzene 106.17 50 0.00010

xylenes 106.17 50 0.00046 xylenes 106.17 50 0.00037 xylenes 106.17 50 0.00029

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014633 8.347          0.00175                  hexane 0.010936 7.017        0.00156                hexane 0.007897 5.789     0.00136            

benzene 0.014607 8.347          0.00175                  benzene 0.010707 7.017        0.00153                benzene 0.007564 5.789     0.00131            

2,2,4 TMP 0.000840 8.347          0.00010                  2,2,4 TMP 0.000608 7.017        0.00009                2,2,4 TMP 0.000424 5.789     0.00007            

toluene 0.005668 8.347          0.00068                  toluene 0.004003 7.017        0.00057                toluene 0.002714 5.789     0.00047            

ethylbenzene 0.000596 8.347          0.00007                  ethylbenzene 0.000403 7.017        0.00006                ethylbenzene 0.000260 5.789     0.00004            
xylenes 0.001813 8.347          0.00022                  xylenes 0.001222 7.017        0.00017                xylenes 0.000785 5.789     0.00014            

naphthalene 0.000001 8.347          0.00000                  naphthalene 0.000001 7.017        0.00000                naphthalene 0.000000 5.789     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 31 Actuals 2016



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

32
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 265.36               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 281.07                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 340.08                  lb/month

0.13 tons/month 0.14 tons/month 0.17 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Product Information Monthly Throughput (only change if actual is known) Qmonth 108,202.15        barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15          barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15           barrels/month

Average organic liquid density WL 7.10 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 12.00 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 0.40 Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 45.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 125.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 4,544,491                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 22.50 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Riveted Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 5.253                 psia PvA = exp(A-(B/TLA)) PvA 5.538                   psia PvA = exp(A-(B/TLA)) PvA 6.538                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.111 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.119 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.148 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Vapor-mounted seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 51.10 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 54.63 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 67.86 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 10.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 95.40 lb/month LF = FF P*MvKc) LF 101.98 lb/month LF = FF P*MvKc) LF 126.70 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 2.2 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.0 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 81.30 lb/month LD = KDSDD2P*MvKc)/12 months LD 86.91 lb/month LD = KDSDD2P*MvKc)/12 months LD 107.96 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 4.3 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0060 bbl/1,000 ft2 Product - select from list Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Deck Design Data Total HAP Monthly Emissions 2.684 lb/month Total HAP Monthly Emissions 2.827 lb/month Total HAP Monthly Emissions 3.409 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.6504 lb/month hexane 0.7052 lb/month hexane 0.9244 lb/month

If bolted panel, also enter length 0 benzene 0.6547 lb/month benzene 0.7047 lb/month benzene 0.9069 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0725 lb/month 2,2,4 TMP 0.0767 lb/month 2,2,4 TMP 0.0939 lb/month

Loss Factor toluene 0.5535 lb/month toluene 0.5765 lb/month toluene 0.6716 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.1693 lb/month ethylbenzene 0.1721 lb/month ethylbenzene 0.1839 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.5835 lb/month xylenes 0.5920 lb/month xylenes 0.6279 lb/month

Column Well Built-up column, gasketed sliding cover 10 33.0 naphthalene 0.0139 lb/month naphthalene 0.0139 lb/month naphthalene 0.0139 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.5002 lb/month hexane 0.5550 lb/month hexane 0.7741 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.4294 lb/month benzene 0.4794 lb/month benzene 0.6815 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0349 lb/month 2,2,4 TMP 0.0392 lb/month 2,2,4 TMP 0.0563 lb/month

Deck drain Stub drain (1-inch diameter) 125 1.2 toluene 0.1779 lb/month toluene 0.2010 lb/month toluene 0.2961 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0191 lb/month ethylbenzene 0.0219 lb/month ethylbenzene 0.0337 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0577 lb/month xylenes 0.0662 lb/month xylenes 0.1021 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0001 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 42.78 per month Working losses Working losses Working losses
1 hexane 0.1502 lb/month hexane 0.1502 lb/month hexane 0.1502 lb/month

benzene 0.2253 lb/month benzene 0.2253 lb/month benzene 0.2253 lb/month, ,
TMP 0.0376 lb/month 2,2,4 TMP 0.0376 lb/month 2,2,4 TMP 0.0376 lb/month

toluene 0.3756 lb/month toluene 0.3756 lb/month toluene 0.3756 lb/month

ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month

xylenes 0.5258 lb/month xylenes 0.5258 lb/month xylenes 0.5258 lb/month

naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00220 hexane 86.18 50 0.00228 hexane 86.18 50 0.00256

benzene 78.11 50 0.00188 benzene 78.11 50 0.00197 benzene 78.11 50 0.00225

2,2,4 TMP 114.23 50 0.00015 2,2,4 TMP 114.23 50 0.00016 2,2,4 TMP 114.23 50 0.00019

toluene 92.14 50 0.00078 toluene 92.14 50 0.00083 toluene 92.14 50 0.00098

ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00011

xylenes 106.17 50 0.00025 xylenes 106.17 50 0.00027 xylenes 106.17 50 0.00034

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.006691 5.253     0.00127             hexane 0.007323 5.538      0.00132               hexane 0.009707 6.538          0.00148                

benzene 0.006337 5.253     0.00121             benzene 0.006979 5.538      0.00126               benzene 0.009428 6.538          0.00144                

2,2,4 TMP 0.000353 5.253     0.00007             2,2,4 TMP 0.000390 5.538      0.00007               2,2,4 TMP 0.000533 6.538          0.00008                

toluene 0.002226 5.253     0.00042             toluene 0.002480 5.538      0.00045               toluene 0.003472 6.538          0.00053                

ethylbenzene 0.000208 5.253     0.00004             ethylbenzene 0.000235 5.538      0.00004               ethylbenzene 0.000343 6.538          0.00005                
xylenes 0.000627 5.253     0.00012             xylenes 0.000709 5.538      0.00013               xylenes 0.001040 6.538          0.00016                

naphthalene 0.000000 5.253     0.00000             naphthalene 0.000000 5.538      0.00000               naphthalene 0.000000 6.538          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

Tank No.

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS
MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS

ROUTINE EMISSIONS CALCULATIONS

Tank 32 Actuals 2016



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 452.36                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 585.51                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 764.92                     lb/month

0.23 tons/month 0.29 tons/month 0.38 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 108,202.15                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15             barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15              barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 8.164                          psia PvA = exp(A-(B/TLA)) PvA 9.705                      psia PvA = exp(A-(B/TLA)) PvA 11.268                     psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.203 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.268 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.356 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 93.05 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 122.92 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 163.17 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 173.72 lb/month LF = FF P*MvKc) LF 229.48 lb/month LF = FF P*MvKc) LF 304.61 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 148.03 lb/month LD = KDSDD2P*MvKc)/12 months LD 195.55 lb/month LD = KDSDD2P*MvKc)/12 months LD 259.58 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 4.662 lb/month Total HAP Monthly Emissions 6.320 lb/month Total HAP Monthly Emissions 8.723 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.3850 lb/month hexane 1.9799 lb/month hexane 2.8271 lb/month

benzene 1.3397 lb/month benzene 1.9081 lb/month benzene 2.7269 lb/month

2,2,4 TMP 0.1311 lb/month 2,2,4 TMP 0.1805 lb/month 2,2,4 TMP 0.2522 lb/month

toluene 0.8832 lb/month toluene 1.1708 lb/month toluene 1.5957 lb/month

ethylbenzene 0.2114 lb/month ethylbenzene 0.2502 lb/month ethylbenzene 0.3092 lb/month

xylenes 0.7118 lb/month xylenes 0.8307 lb/month xylenes 1.0120 lb/month

naphthalene 0.0140 lb/month naphthalene 0.0140 lb/month naphthalene 0.0142 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.2348 lb/month hexane 1.8297 lb/month hexane 2.6768 lb/month

benzene 1.1144 lb/month benzene 1.6828 lb/month benzene 2.5016 lb/month

2,2,4 TMP 0.0935 lb/month 2,2,4 TMP 0.1429 lb/month 2,2,4 TMP 0.2147 lb/month

toluene 0.5077 lb/month toluene 0.7953 lb/month toluene 1.2202 lb/month

ethylbenzene 0.0612 lb/month ethylbenzene 0.1000 lb/month ethylbenzene 0.1590 lb/month

xylenes 0.1860 lb/month xylenes 0.3049 lb/month xylenes 0.4862 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month naphthalene 0.0004 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1502 lb/month hexane 0.1502 lb/month hexane 0.1502 lb/month

benzene 0.2253 lb/month benzene 0.2253 lb/month benzene 0.2253 lb/month

2,2,4 TMP 0.0376 lb/month 2,2,4 TMP 0.0376 lb/month 2,2,4 TMP 0.0376 lb/month

toluene 0.3756 lb/month toluene 0.3756 lb/month toluene 0.3756 lb/month

ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month

xylenes 0.5258 lb/month xylenes 0.5258 lb/month xylenes 0.5258 lb/month

naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00298 hexane 86.18 50 0.00334 hexane 86.18 50 0.00368

benzene 78.11 50 0.00269 benzene 78.11 50 0.00307 benzene 78.11 50 0.00344

2,2,4 TMP 114.23 50 0.00023 2,2,4 TMP 114.23 50 0.00026 2,2,4 TMP 114.23 50 0.00030

toluene 92.14 50 0.00122 toluene 92.14 50 0.00145 toluene 92.14 50 0.00168

ethylbenzene 106.17 50 0.00015 ethylbenzene 106.17 50 0.00018 ethylbenzene 106.17 50 0.00022

xylenes 106.17 50 0.00045 xylenes 106.17 50 0.00056 xylenes 106.17 50 0.00067

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014100 8.164                  0.00173                      hexane 0.018802 9.705         0.00194                  hexane 0.024059 11.268                    0.00214                   

benzene 0.014041 8.164                  0.00172                      benzene 0.019079 9.705         0.00197                  benzene 0.024807 11.268                    0.00220                   

2,2,4 TMP 0.000806 8.164                  0.00010                      2,2,4 TMP 0.001108 9.705         0.00011                  2,2,4 TMP 0.001456 11.268                    0.00013                   

toluene 0.005422 8.164                  0.00066                      toluene 0.007644 9.705         0.00079                  toluene 0.010257 11.268                    0.00091                   

ethylbenzene 0.000567 8.164                  0.00007                      ethylbenzene 0.000834 9.705         0.00009                  ethylbenzene 0.001160 11.268                    0.00010                   
xylenes 0.001724 8.164                  0.00021                      xylenes 0.002544 9.705         0.00026                  xylenes 0.003547 11.268                    0.00031                   

naphthalene 0.000001 8.164                  0.00000                      naphthalene 0.000001 9.705         0.00000                  naphthalene 0.000002 11.268                    0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 32 Actuals 2016



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 866.67                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 823.56                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 641.01                     lb/month

0.43 tons/month 0.41 tons/month 0.32 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 108,202.15            barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15            barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15              barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 11.951                   psia PvA = exp(A-(B/TLA)) PvA 11.677                   psia PvA = exp(A-(B/TLA)) PvA 10.244                     psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.406 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.385 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.295 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 185.99 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 176.32 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 135.37 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 347.23 lb/month LF = FF P*MvKc) LF 329.18 lb/month LF = FF P*MvKc) LF 252.72 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 295.90 lb/month LD = KDSDD2P*MvKc)/12 months LD 280.51 lb/month LD = KDSDD2P*MvKc)/12 months LD 215.36 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 10.131 lb/month Total HAP Monthly Emissions 9.532 lb/month Total HAP Monthly Emissions 7.048 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 3.3190 lb/month hexane 3.1100 lb/month hexane 2.2379 lb/month

benzene 3.2052 lb/month benzene 3.0018 lb/month benzene 2.1566 lb/month

2,2,4 TMP 0.2943 lb/month 2,2,4 TMP 0.2764 lb/month 2,2,4 TMP 0.2022 lb/month

toluene 1.8471 lb/month toluene 1.7400 lb/month toluene 1.2988 lb/month

ethylbenzene 0.3447 lb/month ethylbenzene 0.3295 lb/month ethylbenzene 0.2678 lb/month

xylenes 1.1210 lb/month xylenes 1.0745 lb/month xylenes 0.8848 lb/month

naphthalene 0.0143 lb/month naphthalene 0.0143 lb/month naphthalene 0.0141 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 3.1688 lb/month hexane 2.9598 lb/month hexane 2.0877 lb/month

benzene 2.9798 lb/month benzene 2.7765 lb/month benzene 1.9313 lb/month

2,2,4 TMP 0.2568 lb/month 2,2,4 TMP 0.2389 lb/month 2,2,4 TMP 0.1647 lb/month

toluene 1.4715 lb/month toluene 1.3644 lb/month toluene 0.9232 lb/month

ethylbenzene 0.1945 lb/month ethylbenzene 0.1793 lb/month ethylbenzene 0.1176 lb/month

xylenes 0.5952 lb/month xylenes 0.5487 lb/month xylenes 0.3590 lb/month

naphthalene 0.0005 lb/month naphthalene 0.0004 lb/month naphthalene 0.0003 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1502 lb/month hexane 0.1502 lb/month hexane 0.1502 lb/month

benzene 0.2253 lb/month benzene 0.2253 lb/month benzene 0.2253 lb/month

2,2,4 TMP 0.0376 lb/month 2,2,4 TMP 0.0376 lb/month 2,2,4 TMP 0.0376 lb/month

toluene 0.3756 lb/month toluene 0.3756 lb/month toluene 0.3756 lb/month

ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month

xylenes 0.5258 lb/month xylenes 0.5258 lb/month xylenes 0.5258 lb/month

naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00382 hexane 86.18 50 0.00377 hexane 86.18 50 0.00346

benzene 78.11 50 0.00359 benzene 78.11 50 0.00353 benzene 78.11 50 0.00320

2,2,4 TMP 114.23 50 0.00031 2,2,4 TMP 114.23 50 0.00030 2,2,4 TMP 114.23 50 0.00027

toluene 92.14 50 0.00177 toluene 92.14 50 0.00174 toluene 92.14 50 0.00153

ethylbenzene 106.17 50 0.00023 ethylbenzene 106.17 50 0.00023 ethylbenzene 106.17 50 0.00019

xylenes 106.17 50 0.00072 xylenes 106.17 50 0.00070 xylenes 106.17 50 0.00059

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.026499 11.951           0.00222                 hexane 0.025511 11.677                 0.00218                 hexane 0.020563 10.244      0.00201                   

benzene 0.027493 11.951           0.00230                 benzene 0.026404 11.677                 0.00226                 benzene 0.020987 10.244      0.00205                   

2,2,4 TMP 0.001620 11.951           0.00014                 2,2,4 TMP 0.001553 11.677                 0.00013                 2,2,4 TMP 0.001224 10.244      0.00012                   

toluene 0.011510 11.951           0.00096                 toluene 0.011000 11.677                 0.00094                 toluene 0.008505 10.244      0.00083                   

ethylbenzene 0.001320 11.951           0.00011                 ethylbenzene 0.001255 11.677                 0.00011                 ethylbenzene 0.000940 10.244      0.00009                   
xylenes 0.004040 11.951           0.00034                 xylenes 0.003839 11.677                 0.00033                 xylenes 0.002870 10.244      0.00028                   

naphthalene 0.000003 11.951           0.00000                 naphthalene 0.000003 11.677                 0.00000                 naphthalene 0.000002 10.244      0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS
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MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 466.59                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 370.79                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 295.27              lb/month

0.23 tons/month 0.19 tons/month 0.15 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 108,202.15             barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15           barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15       barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 8.347                      psia PvA = exp(A-(B/TLA)) PvA 7.017                    psia PvA = exp(A-(B/TLA)) PvA 5.789                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.210 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.163 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.126 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 96.24 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 74.75 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 57.81 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 37.56 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 179.68 lb/month LF = FF P*MvKc) LF 139.56 lb/month LF = FF P*MvKc) LF 107.93 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 153.11 lb/month LD = KDSDD2P*MvKc)/12 months LD 118.92 lb/month LD = KDSDD2P*MvKc)/12 months LD 91.97 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 4.832 lb/month Total HAP Monthly Emissions 3.734 lb/month Total HAP Monthly Emissions 2.961 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.4465 lb/month hexane 1.0454 lb/month hexane 0.7562 lb/month

benzene 1.3981 lb/month benzene 1.0197 lb/month benzene 0.7514 lb/month

2,2,4 TMP 0.1361 lb/month 2,2,4 TMP 0.1035 lb/month
, ,
TMP 0.0807 lb/month

toluene 0.9124 lb/month toluene 0.7259 lb/month toluene 0.5982 lb/month

ethylbenzene 0.2153 lb/month ethylbenzene 0.1909 lb/month ethylbenzene 0.1748 lb/month

xylenes 0.7236 lb/month xylenes 0.6490 lb/month xylenes 0.6000 lb/month

naphthalene 0.0140 lb/month naphthalene 0.0139 lb/month naphthalene 0.0139 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.2963 lb/month hexane 0.8952 lb/month hexane 0.6059 lb/month

benzene 1.1728 lb/month benzene 0.7944 lb/month benzene 0.5261 lb/month

2,2,4 TMP 0.0986 lb/month 2,2,4 TMP 0.0660 lb/month
, ,
TMP 0.0431 lb/month

toluene 0.5368 lb/month toluene 0.3504 lb/month toluene 0.2226 lb/month

ethylbenzene 0.0651 lb/month ethylbenzene 0.0406 lb/month ethylbenzene 0.0246 lb/month

xylenes 0.1978 lb/month xylenes 0.1232 lb/month xylenes 0.0743 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1502 lb/month hexane 0.1502 lb/month hexane 0.1502 lb/month

benzene 0.2253 lb/month benzene 0.2253 lb/month benzene 0.2253 lb/month

2,2,4 TMP 0.0376 lb/month 2,2,4 TMP 0.0376 lb/month
, ,
TMP 0.0376 lb/month

toluene 0.3756 lb/month toluene 0.3756 lb/month toluene 0.3756 lb/month

ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month ethylbenzene 0.1502 lb/month

xylenes 0.5258 lb/month xylenes 0.5258 lb/month xylenes 0.5258 lb/month

naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month naphthalene 0.0138 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00302 hexane 86.18 50 0.00269 hexane 86.18 50 0.00235

benzene 78.11 50 0.00273 benzene 78.11 50 0.00238 benzene 78.11 50 0.00204

2,2,4 TMP 114.23 50 0.00023 2,2,4 TMP 114.23 50 0.00020 2,2,4 TMP 114.23 50 0.00017

toluene 92.14 50 0.00125 toluene 92.14 50 0.00105 toluene 92.14 50 0.00086

ethylbenzene 106.17 50 0.00015 ethylbenzene 106.17 50 0.00012 ethylbenzene 106.17 50 0.00010

xylenes 106.17 50 0.00046 xylenes 106.17 50 0.00037 xylenes 106.17 50 0.00029

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014633 8.347          0.00175                  hexane 0.010936 7.017        0.00156                hexane 0.007897 5.789     0.00136            

benzene 0.014607 8.347          0.00175                  benzene 0.010707 7.017        0.00153                benzene 0.007564 5.789     0.00131            

2,2,4 TMP 0.000840 8.347          0.00010                  2,2,4 TMP 0.000608 7.017        0.00009                2,2,4 TMP 0.000424 5.789     0.00007            

toluene 0.005668 8.347          0.00068                  toluene 0.004003 7.017        0.00057                toluene 0.002714 5.789     0.00047            

ethylbenzene 0.000596 8.347          0.00007                  ethylbenzene 0.000403 7.017        0.00006                ethylbenzene 0.000260 5.789     0.00004            
xylenes 0.001813 8.347          0.00022                  xylenes 0.001222 7.017        0.00017                xylenes 0.000785 5.789     0.00014            

naphthalene 0.000001 8.347          0.00000                  naphthalene 0.000001 7.017        0.00000                naphthalene 0.000000 5.789     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS
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MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

39
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 205.34               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 219.28                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 267.50                  lb/month

0.10 tons/month 0.11 tons/month 0.13 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Product Information Monthly Throughput (only change if actual is known) Qmonth 108,202.15        barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15          barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15           barrels/month

Average organic liquid density WL 7.10 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 12.50 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 0.40 Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 45.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 125.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 4,544,491                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 22.50 ft TB = TAA + 0.003 αs I TB 484.18               TB = TAA + 0.003 αs I TB 487.17                 TB = TAA + 0.003 αs I TB 496.71                  

Tank Construction (pick from drop down list) Riveted Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) Gray, light TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 485.13 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 488.59 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 498.68 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 5.355                 psia PvA = exp(A-(B/TLA)) PvA 5.697                   psia PvA = exp(A-(B/TLA)) PvA 6.790                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.114 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.124 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.156 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Vapor-mounted seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 52.36 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 56.64 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 71.44 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 34.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 34.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 34.77 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 34.92 lb/month LF = FF P*MvKc) LF 37.77 lb/month LF = FF P*MvKc) LF 47.64 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 2.2 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.0 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 83.30 lb/month LD = KDSDD2P*MvKc)/12 months LD 90.10 lb/month LD = KDSDD2P*MvKc)/12 months LD 113.65 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 4.3 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0060 bbl/1,000 ft2 Product - select from list Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Deck Design Data Total HAP Monthly Emissions 2.284 lb/month Total HAP Monthly Emissions 2.413 lb/month Total HAP Monthly Emissions 2.899 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.5187 lb/month hexane 0.5681 lb/month hexane 0.7503 lb/month

If bolted panel, also enter length 0 benzene 0.5353 lb/month benzene 0.5804 lb/month benzene 0.7491 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0614 lb/month 2,2,4 TMP 0.0652 lb/month 2,2,4 TMP 0.0795 lb/month

Loss Factor toluene 0.4837 lb/month toluene 0.5045 lb/month toluene 0.5844 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.1538 lb/month ethylbenzene 0.1563 lb/month ethylbenzene 0.1663 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.5312 lb/month xylenes 0.5389 lb/month xylenes 0.5693 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0128 lb/month naphthalene 0.0128 lb/month naphthalene 0.0129 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.3797 lb/month hexane 0.4290 lb/month hexane 0.6112 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.3267 lb/month benzene 0.3718 lb/month benzene 0.5404 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0266 lb/month 2,2,4 TMP 0.0304 lb/month 2,2,4 TMP 0.0448 lb/month

Deck drain Stub drain (1-inch diameter) 125 1.2 toluene 0.1359 lb/month toluene 0.1568 lb/month toluene 0.2367 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0147 lb/month ethylbenzene 0.0172 lb/month ethylbenzene 0.0272 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0444 lb/month xylenes 0.0521 lb/month xylenes 0.0825 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 15.28 per month Working losses Working losses Working losses
1 hexane 0.1391 lb/month hexane 0.1391 lb/month hexane 0.1391 lb/month

benzene 0.2086 lb/month benzene 0.2086 lb/month benzene 0.2086 lb/month, ,
TMP 0.0348 lb/month 2,2,4 TMP 0.0348 lb/month 2,2,4 TMP 0.0348 lb/month

toluene 0.3477 lb/month toluene 0.3477 lb/month toluene 0.3477 lb/month

ethylbenzene 0.1391 lb/month ethylbenzene 0.1391 lb/month ethylbenzene 0.1391 lb/month

xylenes 0.4868 lb/month xylenes 0.4868 lb/month xylenes 0.4868 lb/month

naphthalene 0.0128 lb/month naphthalene 0.0128 lb/month naphthalene 0.0128 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00223 hexane 86.18 50 0.00232 hexane 86.18 50 0.00263

benzene 78.11 50 0.00192 benzene 78.11 50 0.00201 benzene 78.11 50 0.00232

2,2,4 TMP 114.23 50 0.00016 2,2,4 TMP 114.23 50 0.00016 2,2,4 TMP 114.23 50 0.00019

toluene 92.14 50 0.00080 toluene 92.14 50 0.00085 toluene 92.14 50 0.00102

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00012

xylenes 106.17 50 0.00026 xylenes 106.17 50 0.00028 xylenes 106.17 50 0.00035

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.006915 5.355     0.00129             hexane 0.007685 5.697      0.00135               hexane 0.010346 6.790          0.00152                

benzene 0.006565 5.355     0.00123             benzene 0.007347 5.697      0.00129               benzene 0.010092 6.790          0.00149                

2,2,4 TMP 0.000366 5.355     0.00007             2,2,4 TMP 0.000411 5.697      0.00007               2,2,4 TMP 0.000572 6.790          0.00008                

toluene 0.002316 5.355     0.00043             toluene 0.002627 5.697      0.00046               toluene 0.003747 6.790          0.00055                

ethylbenzene 0.000217 5.355     0.00004             ethylbenzene 0.000250 5.697      0.00004               ethylbenzene 0.000374 6.790          0.00006                
xylenes 0.000656 5.355     0.00012             xylenes 0.000757 5.697      0.00013               xylenes 0.001133 6.790          0.00017                

naphthalene 0.000000 5.355     0.00000             naphthalene 0.000000 5.697      0.00000               naphthalene 0.000001 6.790          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.7198 hexane 6.878 1171.5 224.37 0.7998 hexane 6.878 1171.5 224.37 1.0768
benzene 6.906 1211 220.79 0.4129 benzene 6.906 1211 220.79 0.4621 benzene 6.906 1211 220.79 0.6347

2,2,4 TMP 6.812 1257.8 220.74 0.2018 2,2,4 TMP 6.812 1257.8 220.74 0.2269 2,2,4 TMP 6.812 1257.8 220.74 0.3155
toluene 7.017 1377.6 222.64 0.1031 toluene 7.017 1377.6 222.64 0.1169 toluene 7.017 1377.6 222.64 0.1668

ethylbenzene 6.95 1419.3 212.61 0.0278 ethylbenzene 6.95 1419.3 212.61 0.0321 ethylbenzene 6.95 1419.3 212.61 0.0480
xylenes 7.009 1462.3 215.11 0.0240 xylenes 7.009 1462.3 215.11 0.0277 xylenes 7.009 1462.3 215.11 0.0415

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0009

Tank No.

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS
MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS

ROUTINE EMISSIONS CALCULATIONS

Tank 39 Actuals 2016



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 361.50                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 476.03                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 636.49                     lb/month

0.18 tons/month 0.24 tons/month 0.32 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 108,202.15                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15             barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15              barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.05                        TB = TAA + 0.003 αs I TB 520.93                    TB = TAA + 0.003 αs I TB 530.67                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.74 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.05 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.01 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 8.573                          psia PvA = exp(A-(B/TLA)) PvA 10.248                    psia PvA = exp(A-(B/TLA)) PvA 11.915                     psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.219 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.296 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.403 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 100.29 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 135.45 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 184.70 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 34.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 34.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 34.77 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 66.89 lb/month LF = FF P*MvKc) LF 90.33 lb/month LF = FF P*MvKc) LF 123.18 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 159.55 lb/month LD = KDSDD2P*MvKc)/12 months LD 215.48 lb/month LD = KDSDD2P*MvKc)/12 months LD 293.84 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 3.977 lb/month Total HAP Monthly Emissions 5.440 lb/month Total HAP Monthly Emissions 7.631 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.1441 lb/month hexane 1.6660 lb/month hexane 2.4345 lb/month

benzene 1.1205 lb/month benzene 1.6212 lb/month benzene 2.3664 lb/month

2,2,4 TMP 0.1116 lb/month 2,2,4 TMP 0.1552 lb/month 2,2,4 TMP 0.2207 lb/month

toluene 0.7675 lb/month toluene 1.0230 lb/month toluene 1.4127 lb/month

ethylbenzene 0.1903 lb/month ethylbenzene 0.2251 lb/month ethylbenzene 0.2797 lb/month

xylenes 0.6426 lb/month xylenes 0.7494 lb/month xylenes 0.9173 lb/month

naphthalene 0.0129 lb/month naphthalene 0.0130 lb/month naphthalene 0.0132 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.0050 lb/month hexane 1.5269 lb/month hexane 2.2954 lb/month

benzene 0.9119 lb/month benzene 1.4126 lb/month benzene 2.1578 lb/month

2,2,4 TMP 0.0768 lb/month 2,2,4 TMP 0.1204 lb/month 2,2,4 TMP 0.1859 lb/month

toluene 0.4198 lb/month toluene 0.6753 lb/month toluene 1.0649 lb/month

ethylbenzene 0.0512 lb/month ethylbenzene 0.0860 lb/month ethylbenzene 0.1406 lb/month

xylenes 0.1558 lb/month xylenes 0.2626 lb/month xylenes 0.4304 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month naphthalene 0.0003 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1391 lb/month hexane 0.1391 lb/month hexane 0.1391 lb/month

benzene 0.2086 lb/month benzene 0.2086 lb/month benzene 0.2086 lb/month

2,2,4 TMP 0.0348 lb/month 2,2,4 TMP 0.0348 lb/month 2,2,4 TMP 0.0348 lb/month

toluene 0.3477 lb/month toluene 0.3477 lb/month toluene 0.3477 lb/month

ethylbenzene 0.1391 lb/month ethylbenzene 0.1391 lb/month ethylbenzene 0.1391 lb/month

xylenes 0.4868 lb/month xylenes 0.4868 lb/month xylenes 0.4868 lb/month

naphthalene 0.0128 lb/month naphthalene 0.0128 lb/month naphthalene 0.0128 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00308 hexane 86.18 50 0.00346 hexane 86.18 50 0.00381

benzene 78.11 50 0.00279 benzene 78.11 50 0.00320 benzene 78.11 50 0.00359

2,2,4 TMP 114.23 50 0.00024 2,2,4 TMP 114.23 50 0.00027 2,2,4 TMP 114.23 50 0.00031

toluene 92.14 50 0.00128 toluene 92.14 50 0.00153 toluene 92.14 50 0.00177

ethylbenzene 106.17 50 0.00016 ethylbenzene 106.17 50 0.00019 ethylbenzene 106.17 50 0.00023

xylenes 106.17 50 0.00048 xylenes 106.17 50 0.00060 xylenes 106.17 50 0.00072

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015299 8.573                  0.00178                      hexane 0.020573 10.248       0.00201                  hexane 0.026371 11.915                    0.00221                   

benzene 0.015316 8.573                  0.00179                      benzene 0.020999 10.248       0.00205                  benzene 0.027352 11.915                    0.00230                   

2,2,4 TMP 0.000882 8.573                  0.00010                      2,2,4 TMP 0.001224 10.248       0.00012                  2,2,4 TMP 0.001611 11.915                    0.00014                   

toluene 0.005977 8.573                  0.00070                      toluene 0.008510 10.248       0.00083                  toluene 0.011443 11.915                    0.00096                   

ethylbenzene 0.000633 8.573                  0.00007                      ethylbenzene 0.000941 10.248       0.00009                  ethylbenzene 0.001311 11.915                    0.00011                   
xylenes 0.001925 8.573                  0.00022                      xylenes 0.002872 10.248       0.00028                  xylenes 0.004014 11.915                    0.00034                   

naphthalene 0.000001 8.573                  0.00000                      naphthalene 0.000002 10.248       0.00000                  naphthalene 0.000003 11.915                    0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5923 hexane 6.878 1171.5 224.37 2.1413 hexane 6.878 1171.5 224.37 2.7447
benzene 6.906 1211 220.79 0.9632 benzene 6.906 1211 220.79 1.3206 benzene 6.906 1211 220.79 1.7202

2,2,4 TMP 6.812 1257.8 220.74 0.4867 2,2,4 TMP 6.812 1257.8 220.74 0.6756 2,2,4 TMP 6.812 1257.8 220.74 0.8891
toluene 7.017 1377.6 222.64 0.2660 toluene 7.017 1377.6 222.64 0.3788 toluene 7.017 1377.6 222.64 0.5094

ethylbenzene 6.95 1419.3 212.61 0.0811 ethylbenzene 6.95 1419.3 212.61 0.1207 ethylbenzene 6.95 1419.3 212.61 0.1682
xylenes 7.009 1462.3 215.11 0.0705 xylenes 7.009 1462.3 215.11 0.1052 xylenes 7.009 1462.3 215.11 0.1471

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0029 naphthalene 7.146 1831.6 211.82 0.0045

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 39 Actuals 2016



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 732.75                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 680.21                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 510.50                     lb/month

0.37 tons/month 0.34 tons/month 0.26 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 108,202.15            barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15            barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15              barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 534.61                   TB = TAA + 0.003 αs I TB 533.00                   TB = TAA + 0.003 αs I TB 524.31                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 537.97 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 535.95 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 526.65 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 12.634                   psia PvA = exp(A-(B/TLA)) PvA 12.264                   psia PvA = exp(A-(B/TLA)) PvA 10.665                     psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.467 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.432 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.319 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 214.25 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 198.12 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 146.03 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 34.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 34.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 34.77 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 142.88 lb/month LF = FF P*MvKc) LF 132.13 lb/month LF = FF P*MvKc) LF 97.39 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 340.84 lb/month LD = KDSDD2P*MvKc)/12 months LD 315.19 lb/month LD = KDSDD2P*MvKc)/12 months LD 232.31 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 8.977 lb/month Total HAP Monthly Emissions 8.241 lb/month Total HAP Monthly Emissions 5.901 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.9030 lb/month hexane 2.6470 lb/month hexane 1.8286 lb/month

benzene 2.8229 lb/month benzene 2.5734 lb/month benzene 1.7783 lb/month

2,2,4 TMP 0.2609 lb/month 2,2,4 TMP 0.2389 lb/month 2,2,4 TMP 0.1690 lb/month

toluene 1.6539 lb/month toluene 1.5219 lb/month toluene 1.1045 lb/month

ethylbenzene 0.3139 lb/month ethylbenzene 0.2952 lb/month ethylbenzene 0.2364 lb/month

xylenes 1.0226 lb/month xylenes 0.9649 lb/month xylenes 0.7842 lb/month

naphthalene 0.0133 lb/month naphthalene 0.0132 lb/month naphthalene 0.0130 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.7639 lb/month hexane 2.5079 lb/month hexane 1.6895 lb/month

benzene 2.6143 lb/month benzene 2.3648 lb/month benzene 1.5697 lb/month

2,2,4 TMP 0.2261 lb/month 2,2,4 TMP 0.2041 lb/month 2,2,4 TMP 0.1342 lb/month

toluene 1.3062 lb/month toluene 1.1742 lb/month toluene 0.7568 lb/month

ethylbenzene 0.1749 lb/month ethylbenzene 0.1561 lb/month ethylbenzene 0.0973 lb/month

xylenes 0.5358 lb/month xylenes 0.4781 lb/month xylenes 0.2973 lb/month

naphthalene 0.0004 lb/month naphthalene 0.0004 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1391 lb/month hexane 0.1391 lb/month hexane 0.1391 lb/month

benzene 0.2086 lb/month benzene 0.2086 lb/month benzene 0.2086 lb/month

2,2,4 TMP 0.0348 lb/month 2,2,4 TMP 0.0348 lb/month 2,2,4 TMP 0.0348 lb/month

toluene 0.3477 lb/month toluene 0.3477 lb/month toluene 0.3477 lb/month

ethylbenzene 0.1391 lb/month ethylbenzene 0.1391 lb/month ethylbenzene 0.1391 lb/month

xylenes 0.4868 lb/month xylenes 0.4868 lb/month xylenes 0.4868 lb/month

naphthalene 0.0128 lb/month naphthalene 0.0128 lb/month naphthalene 0.0128 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00396 hexane 86.18 50 0.00389 hexane 86.18 50 0.00355

benzene 78.11 50 0.00375 benzene 78.11 50 0.00366 benzene 78.11 50 0.00330

2,2,4 TMP 114.23 50 0.00032 2,2,4 TMP 114.23 50 0.00032 2,2,4 TMP 114.23 50 0.00028

toluene 92.14 50 0.00187 toluene 92.14 50 0.00182 toluene 92.14 50 0.00159

ethylbenzene 106.17 50 0.00025 ethylbenzene 106.17 50 0.00024 ethylbenzene 106.17 50 0.00020

xylenes 106.17 50 0.00077 xylenes 106.17 50 0.00074 xylenes 106.17 50 0.00063

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029025 12.634           0.00230                 hexane 0.027647 12.264                 0.00225                 hexane 0.021974 10.665      0.00206                   

benzene 0.030290 12.634           0.00240                 benzene 0.028763 12.264                 0.00235                 benzene 0.022524 10.665      0.00211                   

2,2,4 TMP 0.001791 12.634           0.00014                 2,2,4 TMP 0.001698 12.264                 0.00014                 2,2,4 TMP 0.001317 10.665      0.00012                   

toluene 0.012830 12.634           0.00102                 toluene 0.012107 12.264                 0.00099                 toluene 0.009206 10.665      0.00086                   

ethylbenzene 0.001490 12.634           0.00012                 ethylbenzene 0.001397 12.264                 0.00011                 ethylbenzene 0.001028 10.665      0.00010                   
xylenes 0.004567 12.634           0.00036                 xylenes 0.004278 12.264                 0.00035                 xylenes 0.003139 10.665      0.00029                   

naphthalene 0.000003 12.634           0.00000                 naphthalene 0.000003 12.264                 0.00000                 naphthalene 0.000002 10.665      0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 3.0210 hexane 6.878 1171.5 224.37 2.8776 hexane 6.878 1171.5 224.37 2.2871
benzene 6.906 1211 220.79 1.9050 benzene 6.906 1211 220.79 1.8089 benzene 6.906 1211 220.79 1.4166

2,2,4 TMP 6.812 1257.8 220.74 0.9886 2,2,4 TMP 6.812 1257.8 220.74 0.9368 2,2,4 TMP 6.812 1257.8 220.74 0.7267
toluene 7.017 1377.6 222.64 0.5711 toluene 7.017 1377.6 222.64 0.5389 toluene 7.017 1377.6 222.64 0.4098

ethylbenzene 6.95 1419.3 212.61 0.1911 ethylbenzene 6.95 1419.3 212.61 0.1791 ethylbenzene 6.95 1419.3 212.61 0.1318
xylenes 7.009 1462.3 215.11 0.1673 xylenes 7.009 1462.3 215.11 0.1567 xylenes 7.009 1462.3 215.11 0.1150

naphthalene 7.146 1831.6 211.82 0.0053 naphthalene 7.146 1831.6 211.82 0.0048 naphthalene 7.146 1831.6 211.82 0.0033
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MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 362.56                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 284.55                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 226.80              lb/month

0.18 tons/month 0.14 tons/month 0.11 tons/month

Product Type Crude RVP 12 Product Type Crude RVP 12 Product Type Crude RVP 12 

Monthly Throughput (only change if actual is known) Qmonth 108,202.15             barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15           barrels/month Monthly Throughput (only change if actual is known) Qmonth 108,202.15       barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42 Vapor Pressure Equation Constant A A 10.42

Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR Vapor Pressure Equation Constant B B 4239.35 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 511.28                    TB = TAA + 0.003 αs I TB 500.73                  TB = TAA + 0.003 αs I TB 489.58              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.87 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 501.69 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 490.34 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 8.591                      psia PvA = exp(A-(B/TLA)) PvA 7.145                    psia PvA = exp(A-(B/TLA)) PvA 5.876                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.220 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.167 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.129 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 100.61 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 76.67 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 58.94 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 34.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 34.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 34.77 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 67.10 lb/month LF = FF P*MvKc) LF 51.13 lb/month LF = FF P*MvKc) LF 39.31 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 160.07 lb/month LD = KDSDD2P*MvKc)/12 months LD 121.97 lb/month LD = KDSDD2P*MvKc)/12 months LD 93.77 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 3.989 lb/month Total HAP Monthly Emissions 3.083 lb/month Total HAP Monthly Emissions 2.485 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.1487 lb/month hexane 0.8184 lb/month hexane 0.5954 lb/month

benzene 1.1249 lb/month benzene 0.8127 lb/month benzene 0.6055 lb/month

2,2,4 TMP 0.1119 lb/month 2,2,4 TMP 0.0850 lb/month
, ,
TMP 0.0673 lb/month

toluene 0.7697 lb/month toluene 0.6152 lb/month toluene 0.5162 lb/month

ethylbenzene 0.1906 lb/month ethylbenzene 0.1703 lb/month ethylbenzene 0.1578 lb/month

xylenes 0.6435 lb/month xylenes 0.5814 lb/month xylenes 0.5433 lb/month

naphthalene 0.0129 lb/month naphthalene 0.0129 lb/month naphthalene 0.0128 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.0096 lb/month hexane 0.6794 lb/month hexane 0.4563 lb/month

benzene 0.9163 lb/month benzene 0.6041 lb/month benzene 0.3968 lb/month

2,2,4 TMP 0.0772 lb/month 2,2,4 TMP 0.0502 lb/month
, ,
TMP 0.0325 lb/month

toluene 0.4220 lb/month toluene 0.2675 lb/month toluene 0.1685 lb/month

ethylbenzene 0.0515 lb/month ethylbenzene 0.0312 lb/month ethylbenzene 0.0187 lb/month

xylenes 0.1567 lb/month xylenes 0.0945 lb/month xylenes 0.0564 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1391 lb/month hexane 0.1391 lb/month hexane 0.1391 lb/month

benzene 0.2086 lb/month benzene 0.2086 lb/month benzene 0.2086 lb/month

2,2,4 TMP 0.0348 lb/month 2,2,4 TMP 0.0348 lb/month
, ,
TMP 0.0348 lb/month

toluene 0.3477 lb/month toluene 0.3477 lb/month toluene 0.3477 lb/month

ethylbenzene 0.1391 lb/month ethylbenzene 0.1391 lb/month ethylbenzene 0.1391 lb/month

xylenes 0.4868 lb/month xylenes 0.4868 lb/month xylenes 0.4868 lb/month

naphthalene 0.0128 lb/month naphthalene 0.0128 lb/month naphthalene 0.0128 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00308 hexane 86.18 50 0.00272 hexane 86.18 50 0.00238

benzene 78.11 50 0.00280 benzene 78.11 50 0.00242 benzene 78.11 50 0.00207

2,2,4 TMP 114.23 50 0.00024 2,2,4 TMP 114.23 50 0.00020 2,2,4 TMP 114.23 50 0.00017

toluene 92.14 50 0.00129 toluene 92.14 50 0.00107 toluene 92.14 50 0.00088

ethylbenzene 106.17 50 0.00016 ethylbenzene 106.17 50 0.00012 ethylbenzene 106.17 50 0.00010

xylenes 106.17 50 0.00048 xylenes 106.17 50 0.00038 xylenes 106.17 50 0.00029

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015351 8.591          0.00179                  hexane 0.011275 7.145        0.00158                hexane 0.008101 5.876     0.00138            

benzene 0.015372 8.591          0.00179                  benzene 0.011062 7.145        0.00155                benzene 0.007773 5.876     0.00132            

2,2,4 TMP 0.000885 8.591          0.00010                  2,2,4 TMP 0.000629 7.145        0.00009                2,2,4 TMP 0.000436 5.876     0.00007            

toluene 0.006001 8.591          0.00070                  toluene 0.004152 7.145        0.00058                toluene 0.002798 5.876     0.00048            

ethylbenzene 0.000636 8.591          0.00007                  ethylbenzene 0.000420 7.145        0.00006                ethylbenzene 0.000269 5.876     0.00005            
xylenes 0.001934 8.591          0.00023                  xylenes 0.001274 7.145        0.00018                xylenes 0.000813 5.876     0.00014            

naphthalene 0.000001 8.591          0.00000                  naphthalene 0.000001 7.145        0.00000                naphthalene 0.000000 5.876     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5978 hexane 6.878 1171.5 224.37 1.1735 hexane 6.878 1171.5 224.37 0.8431
benzene 6.906 1211 220.79 0.9667 benzene 6.906 1211 220.79 0.6957 benzene 6.906 1211 220.79 0.4888

2,2,4 TMP 6.812 1257.8 220.74 0.4886 2,2,4 TMP 6.812 1257.8 220.74 0.3471 2,2,4 TMP 6.812 1257.8 220.74 0.2405
toluene 7.017 1377.6 222.64 0.2671 toluene 7.017 1377.6 222.64 0.1848 toluene 7.017 1377.6 222.64 0.1245

ethylbenzene 6.95 1419.3 212.61 0.0815 ethylbenzene 6.95 1419.3 212.61 0.0538 ethylbenzene 6.95 1419.3 212.61 0.0345
xylenes 7.009 1462.3 215.11 0.0709 xylenes 7.009 1462.3 215.11 0.0467 xylenes 7.009 1462.3 215.11 0.0298

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0006
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Tank 39 Actuals 2016



Monthly Calculations - JANUARY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 35.50                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.977

1.77E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0191 0.0100 0.0091 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0880 0.0461 0.0419 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 16.90 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 337,749 ft3/month toluene 0.8838 0.4631 0.4206 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0976 0.0512 0.0465 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 1.8798 0.9851 0.8947 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0089 0.0047 0.0043 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q 2,526,799                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 7.54 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 43.94                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.716 Vapor Weight Concentrations Vapor Mole Fraction

2.20E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0230 0.0128 0.0102 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.1067 0.0593 0.0474 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 19.51 lb/month toluene 1.0885 0.6051 0.4834 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 337,749 ft3/month ethylbenzene 0.1226 0.0682 0.0544 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.3632 1.3137 1.0494 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0118 0.0066 0.0052 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q 2,526,799                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 8.34 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 76.35                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.577 Vapor Weight Concentrations Vapor Mole Fraction

3.82E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0370 0.0233 0.0137 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1754 0.1105 0.0649 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 28.26 lb/month toluene 1.8625 1.1732 0.6893 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 337,749 ft3/month ethylbenzene 0.2202 0.1387 0.0815 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.2577 2.6819 1.5758 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0241 0.0152 0.0089 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q 2,526,799                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 7.54 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank 28 Actuals 2016



Monthly Calculations (continued) APRIL
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 140.36                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 12.319 Vapor Weight Concentrations Vapor Mole Fraction

7.02E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0612 0.0411 0.0201 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2981 0.2004 0.0977 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 46.00 lb/month toluene 3.3368 2.2432 1.0937 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 337,749 ft3/month ethylbenzene 0.4198 0.2822 0.1376 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.1485 5.4778 2.6707 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0543 0.0365 0.0178 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q 2,526,799                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 7.79 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 220.12                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 19.505 Vapor Weight Concentrations Vapor Mole Fraction

1.10E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0883 0.0617 0.0266 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4390 0.3068 0.1322 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 66.30 lb/month toluene 5.1111 3.5716 1.5395 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 337,749 ft3/month ethylbenzene 0.6723 0.4698 0.2025 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 13.0961 9.1514 3.9446 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0984 0.0688 0.0296 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q 2,526,799                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 7.54 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 291.30                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.947 Vapor Weight Concentrations Vapor Mole Fraction

1.46E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.1090 0.0755 0.0335 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.5504 0.3812 0.1693 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 89.58 lb/month toluene 6.6168 4.5821 2.0347 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 337,749 ft3/month ethylbenzene 0.9021 0.6247 0.2774 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 17.6230 12.2038 5.4192 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1459 0.1010 0.0449 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q 2,526,799                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 7.79 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 332.62                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 29.667 Vapor Weight Concentrations Vapor Mole Fraction

1.66E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1211 0.0845 0.0366 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.6153 0.4294 0.1859 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 100.48 lb/month toluene 7.4876 5.2257 2.2619 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 337,749 ft3/month ethylbenzene 1.0346 0.7220 0.3125 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 20.2347 14.1220 6.1127 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1738 0.1213 0.0525 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q 2,526,799                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 7.54 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 290.39                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.879 Vapor Weight Concentrations Vapor Mole Fraction

1.45E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1076 0.0730 0.0346 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5447 0.3696 0.1751 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 93.35 lb/month toluene 6.5756 4.4618 2.1139 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 337,749 ft3/month ethylbenzene 0.9007 0.6112 0.2895 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 17.6029 11.9442 5.6588 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1476 0.1002 0.0475 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q 2,526,799                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 7.54 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 194.11                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 17.216 Vapor Weight Concentrations Vapor Mole Fraction

9.71E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0771 0.0495 0.0276 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3842 0.2468 0.1374 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 69.43 lb/month toluene 4.4935 2.8863 1.6072 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 337,749 ft3/month ethylbenzene 0.5942 0.3817 0.2125 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 11.5790 7.4375 4.1415 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0882 0.0567 0.0316 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q 2,526,799                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 7.79 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) OCTOBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 109.97                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 9.637 Vapor Weight Concentrations Vapor Mole Fraction

5.50E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0484 0.0290 0.0194 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2353 0.1410 0.0943 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 44.08 lb/month toluene 2.6214 1.5706 1.0508 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 337,749 ft3/month ethylbenzene 0.3279 0.1964 0.1314 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.3624 3.8120 2.5504 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0418 0.0250 0.0167 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 2,526,799                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 7.54 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 60.97                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 5.264 Vapor Weight Concentrations Vapor Mole Fraction

3.05E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0292 0.0149 0.0143 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1389 0.0709 0.0680 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 29.86 lb/month toluene 1.4837 0.7571 0.7266 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 337,749 ft3/month ethylbenzene 0.1766 0.0901 0.0865 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.4159 1.7431 1.6729 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0197 0.0101 0.0096 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 2,526,799                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 7.79 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 38.78                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.285 Vapor Weight Concentrations Vapor Mole Fraction

1.94E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0202 0.0097 0.0105 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0938 0.0452 0.0486 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 20.11 lb/month toluene 0.9597 0.4621 0.4976 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 337,749 ft3/month ethylbenzene 0.1085 0.0522 0.0563 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.0918 1.0071 1.0847 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0106 0.0051 0.0055 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 2,526,799                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 7.54 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations - JANUARY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 35.44                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.972

1.77E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0191 0.0100 0.0091 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0879 0.0461 0.0417 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 16.84 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month toluene 0.8823 0.4631 0.4192 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0975 0.0512 0.0463 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 1.8768 0.9851 0.8916 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0089 0.0047 0.0042 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 7.51 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 43.87                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.710 Vapor Weight Concentrations Vapor Mole Fraction

2.19E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0230 0.0128 0.0102 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.1065 0.0593 0.0472 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 19.45 lb/month toluene 1.0868 0.6051 0.4817 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.1224 0.0682 0.0543 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.3596 1.3137 1.0458 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0118 0.0066 0.0052 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 8.32 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 76.25                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.569 Vapor Weight Concentrations Vapor Mole Fraction

3.81E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0369 0.0233 0.0136 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1752 0.1105 0.0647 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 28.16 lb/month toluene 1.8601 1.1732 0.6870 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.2200 0.1387 0.0812 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.2523 2.6819 1.5704 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0241 0.0152 0.0089 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 7.51 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) APRIL
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 140.21                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 12.305 Vapor Weight Concentrations Vapor Mole Fraction

7.01E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0611 0.0411 0.0200 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2978 0.2004 0.0974 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 45.85 lb/month toluene 3.3331 2.2432 1.0899 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.4193 0.2822 0.1371 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.1394 5.4778 2.6616 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0543 0.0365 0.0177 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 7.76 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 219.89                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 19.485 Vapor Weight Concentrations Vapor Mole Fraction

1.10E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0882 0.0617 0.0265 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4386 0.3068 0.1318 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 66.07 lb/month toluene 5.1058 3.5716 1.5342 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.6717 0.4698 0.2018 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 13.0826 9.1514 3.9312 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0983 0.0688 0.0295 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 7.51 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 290.99                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.920 Vapor Weight Concentrations Vapor Mole Fraction

1.45E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.1089 0.0755 0.0334 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.5498 0.3812 0.1687 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 89.27 lb/month toluene 6.6098 4.5821 2.0278 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.9011 0.6247 0.2765 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 17.6045 12.2038 5.4007 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1457 0.1010 0.0447 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 7.76 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank 29 Actuals 2016



Monthly Calculations (continued) JULY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 332.28                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 29.636 Vapor Weight Concentrations Vapor Mole Fraction

1.66E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1210 0.0845 0.0365 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.6147 0.4294 0.1852 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 100.14 lb/month toluene 7.4799 5.2257 2.2542 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 1.0335 0.7220 0.3115 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 20.2138 14.1220 6.0918 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1736 0.1213 0.0523 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 7.51 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 290.07                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.851 Vapor Weight Concentrations Vapor Mole Fraction

1.45E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1075 0.0730 0.0345 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5441 0.3696 0.1745 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 93.03 lb/month toluene 6.5684 4.4618 2.1066 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.8997 0.6112 0.2886 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 17.5836 11.9442 5.6394 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1474 0.1002 0.0473 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 7.51 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 193.87                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 17.195 Vapor Weight Concentrations Vapor Mole Fraction

9.69E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0770 0.0495 0.0275 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3837 0.2468 0.1369 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 69.19 lb/month toluene 4.4880 2.8863 1.6017 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.5935 0.3817 0.2118 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 11.5649 7.4375 4.1274 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0881 0.0567 0.0314 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 7.76 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) OCTOBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 109.82                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 9.624 Vapor Weight Concentrations Vapor Mole Fraction

5.49E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0484 0.0290 0.0193 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2350 0.1410 0.0940 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 43.93 lb/month toluene 2.6178 1.5706 1.0472 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.3274 0.1964 0.1310 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.3537 3.8120 2.5417 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0417 0.0250 0.0167 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 7.51 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 60.87                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 5.255 Vapor Weight Concentrations Vapor Mole Fraction

3.04E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0292 0.0149 0.0143 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1387 0.0709 0.0678 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 29.75 lb/month toluene 1.4812 0.7571 0.7241 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.1763 0.0901 0.0862 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.4102 1.7431 1.6672 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0197 0.0101 0.0096 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 7.76 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 38.71                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.279 Vapor Weight Concentrations Vapor Mole Fraction

1.94E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0201 0.0097 0.0104 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0936 0.0452 0.0485 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 20.04 lb/month toluene 0.9580 0.4621 0.4959 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.1083 0.0522 0.0561 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.0881 1.0071 1.0810 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0105 0.0051 0.0055 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 7.51 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations - JANUARY
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ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 14.87 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 17.10                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.431

8.55E-03 ton/month Stock Vapor Density Wv 0.0000 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.034 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0093 0.0081 0.0012 86.18 130 0.00054 0.000002 0.002      0.00082        

Absolute Pressure PA 14.55                        psi benzene 0.0426 0.0371 0.0056 78.11 130 0.00249 0.000008 0.002      0.00415        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 2.24 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 46,514 ft3/month toluene 0.4263 0.3706 0.0557 92.14 130 0.02493 0.000068 0.002      0.03517        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0468 0.0407 0.0061 106.17 130 0.00274 0.000006 0.002      0.00335        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 0.9014 0.7836 0.1178 106.17 130 0.05271 0.000125 0.002      0.06455        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0000 lb/ft3 naphthalene 0.0042 0.0037 0.0006 128.17 130 2.47E-04 4.84E-07 0.002      2.51E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0019 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7246

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4158
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2040

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0342 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1039
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 16.60 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0281
Throughput Q 347,984                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0006 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0242

Turnovers N 1.04 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0004

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0019 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 485.35 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 16.60 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.11 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00061 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00225 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00165 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 489.50 oR

Not Insulated PVA 0.001928963 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.20 oR

Partially Insulated PVA 0.001935725

Fully Insulated PVA 0.001845112 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00055 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00223 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016763 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 489.22 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 481.66 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.18                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 485.35 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 485.44 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 486.30 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 486.71 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.18 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 4.805E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 4.818E-05
Fully Insulated Wv 4.617E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.52 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 21.06                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.775 Vapor Weight Concentrations Vapor Mole Fraction

1.05E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.042 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0112 0.0098 0.0013 86.18 130 0.00053 0.000002 0.002      0.00080        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.0516 0.0454 0.0062 78.11 130 0.00245 0.000009 0.002      0.00408        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 2.53 lb/month toluene 0.5227 0.4598 0.0629 92.14 130 0.02482 0.000077 0.002      0.03503        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 46,514 ft3/month ethylbenzene 0.0584 0.0514 0.0070 106.17 130 0.00277 0.000007 0.002      0.00340        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.1253 0.9899 0.1354 106.17 130 0.05344 0.000144 0.002      0.06544        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0055 0.0048 0.0007 128.17 130 2.62E-04 5.86E-07 0.002      2.66E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8076

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0022 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4669

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2304
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1183

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0417 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0325
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.35 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0281

Throughput Q 347,984                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Turnovers N 1.15 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0022 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 488.91 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.35 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.75 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00084 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00266 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00182 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 494.00 oR

Not Insulated PVA 0.002205041 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 483.82 oR

Partially Insulated PVA 0.002216347

Fully Insulated PVA 0.002066212 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00078 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00263 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018581 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 493.74 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.36 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.17                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 488.91 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 489.05 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 490.33 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 490.93 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.17 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.448E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.469E-05
Fully Insulated Wv 5.138E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 34.88 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 38.48                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.302 Vapor Weight Concentrations Vapor Mole Fraction

1.92E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.050 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0190 0.0172 0.0018 86.18 130 0.00049 0.000002 0.003      0.00074        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0895 0.0811 0.0084 78.11 130 0.00233 0.000012 0.003      0.00387        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 3.60 lb/month toluene 0.9420 0.8539 0.0881 92.14 130 0.02448 0.000111 0.003      0.03454        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 46,514 ft3/month ethylbenzene 0.1102 0.0999 0.0103 106.17 130 0.00287 0.000011 0.003      0.00351        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.1300 1.9307 0.1993 106.17 130 0.05536 0.000217 0.003      0.06778        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0118 0.0107 0.0011 128.17 130 3.05E-04 9.92E-07 0.003      3.10E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.0907

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0032 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6434

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3220
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1694

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0500 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0488
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 24.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0423

Throughput Q 347,984                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0014 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0009

Turnovers N 1.04 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0032 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 499.12 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 24.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.15 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00143 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00399 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00256 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 505.35 oR

Not Insulated PVA 0.003200929 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 492.90 oR

Partially Insulated PVA 0.00322282

Fully Insulated PVA 0.002934849 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00134 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00395 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026144 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 505.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 493.52 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 496.71                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 499.12 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 499.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 496.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 501.09 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 501.92 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 496.71 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 7.739E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 7.779E-05
Fully Insulated Wv 7.158E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) APRIL
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.87 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 71.60                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.263 Vapor Weight Concentrations Vapor Mole Fraction

3.58E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.061 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0319 0.0294 0.0026 86.18 130 0.00045 0.000004 0.005      0.00067        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1547 0.1423 0.0124 78.11 130 0.00216 0.000019 0.005      0.00360        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.005      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 5.73 lb/month toluene 1.7123 1.5753 0.1371 92.14 130 0.02392 0.000177 0.005      0.03374        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 46,514 ft3/month ethylbenzene 0.2127 0.1956 0.0170 106.17 130 0.00297 0.000019 0.005      0.00364        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.1246 3.7944 0.3302 106.17 130 0.05761 0.000370 0.005      0.07053        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0266 0.0245 0.0021 128.17 130 3.71E-04 1.98E-06 0.005      3.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.6185

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.9801

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.4994
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2713

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0614 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0829
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.42 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0721

Throughput Q 347,984                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0028 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0018

Turnovers N 1.07 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 513.35 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.42 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 29.41 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00281 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00682 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00401 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 521.21 oR

Not Insulated PVA 0.005248947 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 505.49 oR

Partially Insulated PVA 0.005295307

Fully Insulated PVA 0.004692031 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00265 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00676 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0041162 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 520.96 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 506.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 510.05                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 513.35 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 513.61 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 510.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 516.04 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 517.17 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 510.05 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.232E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.240E-04
Fully Insulated Wv 1.114E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 105.16 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 113.33                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 10.016 Vapor Weight Concentrations Vapor Mole Fraction

5.67E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.067 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0467 0.0433 0.0034 86.18 130 0.00041 0.000005 0.008      0.00062        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2306 0.2140 0.0166 78.11 130 0.00203 0.000026 0.008      0.00339        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.008      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 8.17 lb/month toluene 2.6519 2.4607 0.1912 92.14 130 0.02340 0.000253 0.008      0.03301        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 46,514 ft3/month ethylbenzene 0.3441 0.3193 0.0248 106.17 130 0.00304 0.000028 0.008      0.00372        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.6946 6.2119 0.4826 106.17 130 0.05907 0.000554 0.008      0.07233        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0485 0.0450 0.0035 128.17 130 4.28E-04 3.32E-06 0.008      4.34E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.1802

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0077 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.3462

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.6951
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3870

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0668 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1236
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 34.87 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1078

Throughput Q 347,984                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0044 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0030

Turnovers N 1.04 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0077 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 524.76 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 34.87 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 32.77 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00435 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01010 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00575 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 533.48 oR

Not Insulated PVA 0.007654065 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 516.04 oR

Partially Insulated PVA 0.007729302

Fully Insulated PVA 0.006755472 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00412 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01003 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0059069 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 533.25 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 516.87 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 520.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 524.76 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 525.06 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 520.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 527.89 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 529.20 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 520.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.757E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.769E-04
Fully Insulated Wv 1.571E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 135.88 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 146.89                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 13.062 Vapor Weight Concentrations Vapor Mole Fraction

7.34E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.066 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0565 0.0523 0.0042 86.18 130 0.00038 0.000006 0.011      0.00058        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2835 0.2623 0.0213 78.11 130 0.00193 0.000034 0.011      0.00321        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.011      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 11.01 lb/month toluene 3.3662 3.1139 0.2523 92.14 130 0.02292 0.000340 0.011      0.03233        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 46,514 ft3/month ethylbenzene 0.4526 0.4187 0.0339 106.17 130 0.00308 0.000040 0.011      0.00377        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.8325 8.1705 0.6620 106.17 130 0.06013 0.000774 0.011      0.07362        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0704 0.0651 0.0053 128.17 130 4.79E-04 5.11E-06 0.011      4.86E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.7955

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0105 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.7540

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.9152
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5206

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0664 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1723
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 35.28 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1507

Throughput Q 347,984                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0058 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0046

Turnovers N 1.07 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0105 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 534.76 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 35.28 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 33.31 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00583 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01378 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00795 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 543.58 oR

Not Insulated PVA 0.010513185 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 525.94 oR

Partially Insulated PVA 0.010619231

Fully Insulated PVA 0.009248362 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00554 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01371 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0081618 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 543.41 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 526.75 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 530.67                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 534.76 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 535.08 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 530.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 538.09 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 539.49 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 530.67 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.367E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.385E-04
Fully Insulated Wv 2.111E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 156.02 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 168.38                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 14.998 Vapor Weight Concentrations Vapor Mole Fraction

8.42E-02 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.066 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0630 0.0584 0.0046 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.3183 0.2949 0.0234 78.11 130 0.00189 0.000037 0.012      0.00315        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 12.36 lb/month toluene 3.8251 3.5444 0.2807 92.14 130 0.02272 0.000381 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 46,514 ft3/month ethylbenzene 0.5214 0.4831 0.0383 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 10.1856 9.4381 0.7475 106.17 130 0.06049 0.000881 0.012      0.07407        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0843 0.0781 0.0062 128.17 130 5.01E-04 6.04E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0764

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9422

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0173
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5836

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0658 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1958
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 35.23 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1715

Throughput Q 347,984                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0065 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0054

Turnovers N 1.04 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.73 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 35.23 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 33.30 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00648 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01551 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00903 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 547.54 oR

Not Insulated PVA 0.011887936 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.93 oR

Partially Insulated PVA 0.012007295

Fully Insulated PVA 0.010463857 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00617 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01544 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0092662 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 547.38 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.74 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.61                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.73 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.06 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 542.10 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 543.51 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.61 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.657E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.676E-04
Fully Insulated Wv 2.371E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 135.66 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 147.29                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 13.109 Vapor Weight Concentrations Vapor Mole Fraction

7.36E-02 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.061 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0559 0.0515 0.0044 86.18 130 0.00038 0.000006 0.011      0.00057        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2815 0.2593 0.0222 78.11 130 0.00191 0.000035 0.011      0.00318        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.011      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 11.63 lb/month toluene 3.3618 3.0963 0.2655 92.14 130 0.02282 0.000359 0.011      0.03220        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 46,514 ft3/month ethylbenzene 0.4550 0.4190 0.0359 106.17 130 0.00309 0.000042 0.011      0.00378        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.8823 8.1809 0.7014 106.17 130 0.06030 0.000822 0.011      0.07384        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0721 0.0664 0.0057 128.17 130 4.89E-04 5.53E-06 0.011      4.96E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.9242

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0111 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.8401

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.9609
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5493

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0608 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1830
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 32.39 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1602

Throughput Q 347,984                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0056 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0050

Turnovers N 1.04 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0111 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 536.62 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 32.39 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.48 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00562 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01426 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00864 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 544.72 oR

Not Insulated PVA 0.011137977 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 528.52 oR

Partially Insulated PVA 0.01123667

Fully Insulated PVA 0.009952251 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00532 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01417 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0088491 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 544.52 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 529.28 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 533.00                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 536.62 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 536.90 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 533.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 539.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 540.80 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 533.00 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.501E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.517E-04
Fully Insulated Wv 2.262E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 89.46 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 98.26                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 8.700 Vapor Weight Concentrations Vapor Mole Fraction

4.91E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.054 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0398 0.0362 0.0036 86.18 130 0.00041 0.000005 0.008      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1974 0.1797 0.0177 78.11 130 0.00201 0.000028 0.008      0.00334        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.008      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 8.80 lb/month toluene 2.2881 2.0831 0.2050 92.14 130 0.02329 0.000272 0.008      0.03285        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 46,514 ft3/month ethylbenzene 0.2995 0.2727 0.0268 106.17 130 0.00305 0.000031 0.008      0.00373        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 5.8317 5.3091 0.5225 106.17 130 0.05935 0.000601 0.008      0.07267        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0432 0.0394 0.0039 128.17 130 4.40E-04 3.69E-06 0.008      4.46E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3177

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0083 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4368

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7421
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4163

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0545 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1341
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.59 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1171

Throughput Q 347,984                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0038 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0033

Turnovers N 1.07 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0083 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 527.18 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.59 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.66 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00381 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01037 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00656 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 534.32 oR

Not Insulated PVA 0.008273917 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.03 oR

Partially Insulated PVA 0.008334091

Fully Insulated PVA 0.007544197 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00358 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01029 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0067140 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 534.07 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 520.74 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 524.31                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 527.18 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 527.40 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 524.3

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 529.51 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 530.49 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 524.31 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.893E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.903E-04
Fully Insulated Wv 1.743E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank 64 Actuals 2016



Monthly Calculations (continued) OCTOBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 50.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 55.86                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 4.885 Vapor Weight Concentrations Vapor Mole Fraction

2.79E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.045 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0249 0.0224 0.0026 86.18 130 0.00045 0.000004 0.005      0.00067        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1207 0.1084 0.0124 78.11 130 0.00216 0.000019 0.005      0.00360        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.005      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 5.72 lb/month toluene 1.3362 1.1993 0.1369 92.14 130 0.02392 0.000176 0.005      0.03375        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 46,514 ft3/month ethylbenzene 0.1659 0.1489 0.0170 106.17 130 0.00297 0.000019 0.005      0.00364        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.2168 2.8873 0.3295 106.17 130 0.05759 0.000369 0.005      0.07051        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0207 0.0186 0.0021 128.17 130 3.71E-04 1.97E-06 0.005      3.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6132

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.9767

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.4960
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2702

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0453 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0826
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 23.18 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0718

Throughput Q 347,984                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0021 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0018

Turnovers N 1.04 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 513.23 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 23.18 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 21.33 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00206 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00635 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00429 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 519.02 oR

Not Insulated PVA 0.00522741 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.43 oR

Partially Insulated PVA 0.005254601

Fully Insulated PVA 0.004893619 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00190 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00628 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0043797 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 518.71 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.05 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.28                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 513.23 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 513.38 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.3

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 514.81 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 515.48 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.28 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.230E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.235E-04
Fully Insulated Wv 1.159E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.97 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 28.93                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.493 Vapor Weight Concentrations Vapor Mole Fraction

1.45E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.034 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0140 0.0121 0.0019 86.18 130 0.00048 0.000003 0.004      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.0663 0.0572 0.0091 78.11 130 0.00229 0.000013 0.004      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 3.96 lb/month toluene 0.7052 0.6087 0.0965 92.14 130 0.02438 0.000122 0.004      0.03440        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 46,514 ft3/month ethylbenzene 0.0835 0.0721 0.0114 106.17 130 0.00289 0.000012 0.004      0.00354        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.6151 1.3939 0.2211 106.17 130 0.05584 0.000242 0.004      0.06837        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0092 0.0079 0.0013 128.17 130 3.18E-04 1.14E-06 0.004      3.22E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.1808

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7003

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3505
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1862

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0336 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0543
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 16.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0470

Throughput Q 347,984                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 1.07 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.91 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 16.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.31 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00410 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00304 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 506.11 oR

Not Insulated PVA 0.00353392 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 497.70 oR

Partially Insulated PVA 0.003545547

Fully Insulated PVA 0.003389546 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00096 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00406 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0030936 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 505.83 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.17 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 500.73                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.91 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 502.00 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 500.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 502.87 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 503.27 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 500.73 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.513E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.535E-05
Fully Insulated Wv 8.201E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 15.26 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 17.94                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.517 Vapor Weight Concentrations Vapor Mole Fraction

8.97E-03 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.029 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0094 0.0080 0.0014 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0436 0.0371 0.0065 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 2.68 lb/month toluene 0.4446 0.3781 0.0665 92.14 130 0.02478 0.000082 0.002      0.03496        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 46,514 ft3/month ethylbenzene 0.0500 0.0426 0.0075 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 0.9647 0.8204 0.1443 106.17 130 0.05376 0.000154 0.002      0.06583        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0048 0.0041 0.0007 128.17 130 2.68E-04 6.37E-07 0.002      2.72E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8475

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0023 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4915

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2425
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1253

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0293 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0347
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 14.35 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0300

Throughput Q 347,984                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0006 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 1.04 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0023 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 14.35 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 13.00 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00062 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00267 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00205 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 494.10 oR

Not Insulated PVA 0.002340269 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 486.93 oR
Partially Insulated PVA 0.002346638

Fully Insulated PVA 0.002260914 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00057 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00264 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0020791 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 493.84 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.34 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.59 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 489.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 491.27 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 491.59 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.771E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.783E-05
Fully Insulated Wv 5.594E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations - JANUARY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 18.60                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.560

9.30E-03 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0100 0.0100 0.0000 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0461 0.0461 0.0000 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month toluene 0.4631 0.4631 0.0000 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0512 0.0512 0.0000 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 0.9851 0.9851 0.0000 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0047 0.0047 0.0000 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 24.43                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.066 Vapor Weight Concentrations Vapor Mole Fraction

1.22E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0128 0.0128 0.0000 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.0593 0.0593 0.0000 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 0.6051 0.6051 0.0000 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.0682 0.0682 0.0000 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.3137 1.3137 0.0000 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0066 0.0066 0.0000 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 48.09                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 4.143 Vapor Weight Concentrations Vapor Mole Fraction

2.40E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0233 0.0233 0.0000 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1105 0.1105 0.0000 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 1.1732 1.1732 0.0000 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.1387 0.1387 0.0000 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.6819 2.6819 0.0000 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0152 0.0152 0.0000 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS
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Monthly Calculations (continued) APRIL
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 94.36                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 8.281 Vapor Weight Concentrations Vapor Mole Fraction

4.72E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0411 0.0411 0.0000 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2004 0.2004 0.0000 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 2.2432 2.2432 0.0000 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.2822 0.2822 0.0000 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 5.4778 5.4778 0.0000 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0365 0.0365 0.0000 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 153.81                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 13.630 Vapor Weight Concentrations Vapor Mole Fraction

7.69E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0617 0.0617 0.0000 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.3068 0.3068 0.0000 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 3.5716 3.5716 0.0000 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.4698 0.4698 0.0000 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 9.1514 9.1514 0.0000 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0688 0.0688 0.0000 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 201.72                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 17.968 Vapor Weight Concentrations Vapor Mole Fraction

1.01E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0755 0.0755 0.0000 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3812 0.3812 0.0000 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 4.5821 4.5821 0.0000 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.6247 0.6247 0.0000 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 12.2038 12.2038 0.0000 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1010 0.1010 0.0000 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 232.14                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 20.705 Vapor Weight Concentrations Vapor Mole Fraction

1.16E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.0845 0.0845 0.0000 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4294 0.4294 0.0000 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 5.2257 5.2257 0.0000 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.7220 0.7220 0.0000 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 14.1220 14.1220 0.0000 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1213 0.1213 0.0000 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 197.04                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 17.560 Vapor Weight Concentrations Vapor Mole Fraction

9.85E-02 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.0730 0.0730 0.0000 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.3696 0.3696 0.0000 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 4.4618 4.4618 0.0000 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.6112 0.6112 0.0000 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 11.9442 11.9442 0.0000 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1002 0.1002 0.0000 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 124.68                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 11.058 Vapor Weight Concentrations Vapor Mole Fraction

6.23E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0495 0.0495 0.0000 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2468 0.2468 0.0000 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 2.8863 2.8863 0.0000 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.3817 0.3817 0.0000 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 7.4375 7.4375 0.0000 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0567 0.0567 0.0000 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank 33 Actuals 2016



Monthly Calculations (continued) OCTOBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 65.89                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 5.774 Vapor Weight Concentrations Vapor Mole Fraction

3.29E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0290 0.0290 0.0000 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1410 0.1410 0.0000 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 1.5706 1.5706 0.0000 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.1964 0.1964 0.0000 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.8120 3.8120 0.0000 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0250 0.0250 0.0000 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 31.11                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.686 Vapor Weight Concentrations Vapor Mole Fraction

1.56E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0149 0.0149 0.0000 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.0709 0.0709 0.0000 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 0.7571 0.7571 0.0000 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.0901 0.0901 0.0000 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.7431 1.7431 0.0000 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0101 0.0101 0.0000 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 18.67                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.581 Vapor Weight Concentrations Vapor Mole Fraction

9.34E-03 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0097 0.0097 0.0000 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0452 0.0452 0.0000 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 0.00 lb/month toluene 0.4621 0.4621 0.0000 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 0 ft3/month ethylbenzene 0.0522 0.0522 0.0000 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.0071 1.0071 0.0000 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0051 0.0051 0.0000 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q -                           gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 0.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Tank No.
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Monthly Calculations - JANUARY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 35.44                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.972

1.77E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0191 0.0100 0.0091 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0879 0.0461 0.0417 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 16.84 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month toluene 0.8823 0.4631 0.4192 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0975 0.0512 0.0463 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 1.8768 0.9851 0.8916 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0089 0.0047 0.0042 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 7.51 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 43.87                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.710 Vapor Weight Concentrations Vapor Mole Fraction

2.19E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0230 0.0128 0.0102 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.1065 0.0593 0.0472 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 19.45 lb/month toluene 1.0868 0.6051 0.4817 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.1224 0.0682 0.0543 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.3596 1.3137 1.0458 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0118 0.0066 0.0052 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 8.32 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 76.25                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.569 Vapor Weight Concentrations Vapor Mole Fraction

3.81E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0369 0.0233 0.0136 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1752 0.1105 0.0647 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 28.16 lb/month toluene 1.8601 1.1732 0.6870 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.2200 0.1387 0.0812 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.2523 2.6819 1.5704 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0241 0.0152 0.0089 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 7.51 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Tank No.
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Monthly Calculations (continued) APRIL
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 140.21                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 12.305 Vapor Weight Concentrations Vapor Mole Fraction

7.01E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0611 0.0411 0.0200 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2978 0.2004 0.0974 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 45.85 lb/month toluene 3.3331 2.2432 1.0899 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.4193 0.2822 0.1371 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.1394 5.4778 2.6616 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0543 0.0365 0.0177 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 7.76 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 219.89                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 19.485 Vapor Weight Concentrations Vapor Mole Fraction

1.10E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0882 0.0617 0.0265 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4386 0.3068 0.1318 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 66.07 lb/month toluene 5.1058 3.5716 1.5342 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.6717 0.4698 0.2018 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 13.0826 9.1514 3.9312 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0983 0.0688 0.0295 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 7.51 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 290.99                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.920 Vapor Weight Concentrations Vapor Mole Fraction

1.45E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.1089 0.0755 0.0334 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.5498 0.3812 0.1687 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 89.27 lb/month toluene 6.6098 4.5821 2.0278 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.9011 0.6247 0.2765 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 17.6045 12.2038 5.4007 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1457 0.1010 0.0447 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 7.76 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 332.28                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 29.636 Vapor Weight Concentrations Vapor Mole Fraction

1.66E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1210 0.0845 0.0365 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.6147 0.4294 0.1852 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 100.14 lb/month toluene 7.4799 5.2257 2.2542 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 1.0335 0.7220 0.3115 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 20.2138 14.1220 6.0918 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1736 0.1213 0.0523 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 7.51 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 290.07                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.851 Vapor Weight Concentrations Vapor Mole Fraction

1.45E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1075 0.0730 0.0345 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5441 0.3696 0.1745 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 93.03 lb/month toluene 6.5684 4.4618 2.1066 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.8997 0.6112 0.2886 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 17.5836 11.9442 5.6394 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1474 0.1002 0.0473 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 7.51 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 193.87                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 17.195 Vapor Weight Concentrations Vapor Mole Fraction

9.69E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0770 0.0495 0.0275 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3837 0.2468 0.1369 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 69.19 lb/month toluene 4.4880 2.8863 1.6017 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.5935 0.3817 0.2118 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 11.5649 7.4375 4.1274 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0881 0.0567 0.0314 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 7.76 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) OCTOBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 109.82                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 9.624 Vapor Weight Concentrations Vapor Mole Fraction

5.49E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0484 0.0290 0.0193 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2350 0.1410 0.0940 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 43.93 lb/month toluene 2.6178 1.5706 1.0472 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.3274 0.1964 0.1310 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.3537 3.8120 2.5417 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0417 0.0250 0.0167 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 7.51 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 60.87                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 5.255 Vapor Weight Concentrations Vapor Mole Fraction

3.04E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0292 0.0149 0.0143 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1387 0.0709 0.0678 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 29.75 lb/month toluene 1.4812 0.7571 0.7241 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.1763 0.0901 0.0862 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.4102 1.7431 1.6672 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0197 0.0101 0.0096 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 7.76 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 38.71                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.279 Vapor Weight Concentrations Vapor Mole Fraction

1.94E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0201 0.0097 0.0104 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0936 0.0452 0.0485 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 20.04 lb/month toluene 0.9580 0.4621 0.4959 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 336,595 ft3/month ethylbenzene 0.1083 0.0522 0.0561 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.0881 1.0071 1.0810 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0105 0.0051 0.0055 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 2,518,170                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 7.51 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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SUMMARY OF TANK ROUTINE EMISSIONS

Tank ID January Februar
y March April May June July August Septembe

r October November December

ROUTINE EMISSIONS lb/yr ton/yr
lb/mont

h lb/month lb/mont
h lb/month lb/month lb/mont

h
lb/mont

h
lb/mont

h lb/month lb/month lb/month lb/month

IFR Tanks - Refined Product
117

Standing 3522.17 1.76 141.68 152.25 191.68 264.48 345.25 442.11 490.29 470.49 376.77 273.44 211.94 161.79

Working 170.97 0.09 14.25 14.25 14.25 14.25 14.25 14.25 14.25 14.25 14.25 14.25 14.25 14.25

118
Standing 11361.97 5.68 457.02 491.14 618.34 853.19 1,113.73 1,426.17 1,581.60 1,517.73 1,215.41 882.06 683.68 521.90

Working 70.68 0.04 5.89 5.89 5.89 5.89 5.89 5.89 5.89 5.89 5.89 5.89 5.89 5.89

119
Standing 8393.31 4.20 337.61 362.81 456.78 630.27 822.73 1,053.54 1,168.36 1,121.18 897.85 651.60 505.05 385.54

Working 122.86 0.06 10.24 10.24 10.24 10.24 10.24 10.24 10.24 10.24 10.24 10.24 10.24 10.24

120
Standing 393.05 0.20 11.33 12.60 17.64 27.83 39.91 54.70 62.01 59.02 44.71 29.14 20.38 13.78

Working 102.34 0.05 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53

121
Standing 19517.85 9.76 785.08 843.69 1,062.20 1,465.62 1,913.19 2,449.90 2,716.91 2,607.20 2,087.85 1,515.23 1,174.44 896.53

Working 233.25 0.12 19.44 19.44 19.44 19.44 19.44 19.44 19.44 19.44 19.44 19.44 19.44 19.44

114
Standing 402.97 0.20 10.99 12.45 17.78 28.75 41.76 57.52 65.21 61.18 45.43 28.88 19.74 13.26

Working 180.61 0.09 15.05 15.05 15.05 15.05 15.05 15.05 15.05 15.05 15.05 15.05 15.05 15.05

115
Standing 603.02 0.30 16.45 18.63 26.61 43.03 62.50 86.07 97.59 91.55 67.99 43.21 29.54 19.84

Working 188.92 0.09 15.74 15.74 15.74 15.74 15.74 15.74 15.74 15.74 15.74 15.74 15.74 15.74

IFR Tanks - Crude
31

Standing 4581.88 2.29 190.50 203.49 251.81 341.56 443.57 571.81 639.04 611.08 484.46 352.71 276.66 215.18

Working 23.10 0.01 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

32
Standing 4581.88 2.29 190.50 203.49 251.81 341.56 443.57 571.81 639.04 611.08 484.46 352.71 276.66 215.18

Working 23.10 0.01 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

39
Standing 3398.34 1.70 142.60 154.10 193.46 268.04 354.23 464.32 523.21 491.80 379.01 268.85 89.67 69.04

Working 21.39 0.01 2.14 2.14 2.14 2.14 2.14 2.14 2.14 2.14 2.14 2.14 0.00 0.00

VFR Tanks - Distillate
28

Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 712.39 0.36 19.29 22.28 32.27 52.53 75.71 102.29 114.74 106.60 79.28 50.34 34.09 22.96

29
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 709.95 0.35 19.23 22.21 32.16 52.35 75.45 101.94 114.35 106.23 79.01 50.17 33.98 22.88

64
Standing 846.68 0.42 14.87 18.52 34.88 65.87 105.16 135.88 156.02 135.66 89.46 50.14 24.97 15.26

Working 75.33 0.04 2.15 2.43 3.46 5.50 7.85 10.57 11.87 11.17 8.46 5.50 3.80 2.58

33
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 709.95 0.35 19.23 22.21 32.16 52.35 75.45 101.94 114.35 106.23 79.01 50.17 33.98 22.88

30
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 709.95 0.35 19.23 22.21 32.16 52.35 75.45 101.94 114.35 106.23 79.01 50.17 33.98 22.88

SUMMARY PER MONTH

Total



Floating Roof 
Material: Refined Product
Total Permitted Storage: 1,929,000,000     gal/yr

ID Type
Tank Volume 
(gal)  Throughput (gal/yr) Diameter

Tank 
Height or 
Length

117 IFR 2,743,229            99,715,442              110 48

118 IFR 2,220,637            37,478,289              100 48

119 IFR 1,434,161            52,113,109              80 48

120 IFR 1,430,858            38,102,751              80 48 Ethanol
121 IFR 5,105,286            185,510,779            150 48

114 IFR 3,787,905            100,869,270            120 48 Ethanol
115 IFR 5,642,527            150,256,561           150 48 Ethanol

Total 22,364,603          664,046,201            

Floating Roof 
Material: Crude
Total Permitted Storage: 450,000,000        gal/yr

ID Type
Tank Volume 
(gal)  Throughput (gal/yr) Diameter

Tank 
Height or 
Length

31 IFR 3,801,825            2,795,637                125 45

32 IFR 3,801,825            2,795,637                125 45

39 IFR 3,073,373            2,795,637               125 45

Total 10,677,023          8,386,911                

Fixed  Roof 
Material: Distillate 
Total Throughput through VFRs 400,000,000        gal/yr

ID Type
Tank Volume 
(gal)

 Calculated 
Throughput (gal/yr) Diameter

Tank 
Height or 
Length

28 FRT 3,829,140            34,624,694              125 45

29 FRT 3,829,140            34,506,448              125 45

64 FRT 3,690,540            4,010,494                125 45

33 FRT 3,801,825            34,506,448              125 45

30 FRT 3,829,140            34,506,448             125 45

Total 18,979,785          142,154,532            



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

117
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 155.92               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 166.50                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 205.93                  lb/month

0.08 tons/month 0.08 tons/month 0.10 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Product Information Monthly Throughput (only change if actual is known) Qmonth 197,848.10        barrels/month Monthly Throughput (only change if actual is known) Qmonth 197,848.10          barrels/month Monthly Throughput (only change if actual is known) Qmonth 197,848.10           barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.50 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 110.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 8,309,620                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.930                 psia PvA = exp(A-(B/TLA)) PvA 3.124                   psia PvA = exp(A-(B/TLA)) PvA 3.819                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.056 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.076 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 20.07 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 21.57 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 27.16 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.25 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.25 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.25 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 18.55 lb/month LF = FF P*MvKc) LF 19.94 lb/month LF = FF P*MvKc) LF 25.10 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 103.05 lb/month LD = KDSDD2P*MvKc)/12 months LD 110.74 lb/month LD = KDSDD2P*MvKc)/12 months LD 139.42 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 5.066 lb/month Total HAP Monthly Emissions 5.292 lb/month Total HAP Monthly Emissions 6.194 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.6191 lb/month hexane 0.6683 lb/month hexane 0.8602 lb/month

If bolted panel, also enter length 0 benzene 0.5398 lb/month benzene 0.5788 lb/month benzene 0.7328 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 1.1025 lb/month 2,2,4 TMP 1.1634 lb/month 2,2,4 TMP 1.4052 lb/month

Loss Factor toluene 1.4721 lb/month toluene 1.5304 lb/month toluene 1.7658 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.2250 lb/month ethylbenzene 0.2285 lb/month ethylbenzene 0.2432 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 1.1074 lb/month xylenes 1.1227 lb/month xylenes 1.1867 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0592 lb/month naphthalene 0.0593 lb/month naphthalene 0.0594 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.4766 lb/month hexane 0.5258 lb/month hexane 0.7177 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.3546 lb/month benzene 0.3936 lb/month benzene 0.5476 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.5326 lb/month 2,2,4 TMP 0.5935 lb/month 2,2,4 TMP 0.8353 lb/month

Deck drain Stub drain (1-inch diameter) 23 1.2 toluene 0.4748 lb/month toluene 0.5331 lb/month toluene 0.7685 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0255 lb/month ethylbenzene 0.0291 lb/month ethylbenzene 0.0438 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.1101 lb/month xylenes 0.1254 lb/month xylenes 0.1894 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 5.08 per month Working losses Working losses Working losses
1 hexane 0.1425 lb/month hexane 0.1425 lb/month hexane 0.1425 lb/month

benzene 0.1852 lb/month benzene 0.1852 lb/month benzene 0.1852 lb/month, ,
TMP 0.5699 lb/month 2,2,4 TMP 0.5699 lb/month 2,2,4 TMP 0.5699 lb/month

toluene 0.9973 lb/month toluene 0.9973 lb/month toluene 0.9973 lb/month

ethylbenzene 0.1995 lb/month ethylbenzene 0.1995 lb/month ethylbenzene 0.1995 lb/month

xylenes 0.9973 lb/month xylenes 0.9973 lb/month xylenes 0.9973 lb/month

naphthalene 0.0591 lb/month naphthalene 0.0591 lb/month naphthalene 0.0591 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00336 hexane 86.18 65 0.00345 hexane 86.18 65 0.00374

benzene 78.11 65 0.00250 benzene 78.11 65 0.00259 benzene 78.11 65 0.00286

2,2,4 TMP 114.23 65 0.00376 2,2,4 TMP 114.23 65 0.00390 2,2,4 TMP 114.23 65 0.00436

toluene 92.14 65 0.00335 toluene 92.14 65 0.00350 toluene 92.14 65 0.00401

ethylbenzene 106.17 65 0.00018 ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00023

xylenes 106.17 65 0.00078 xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00099

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.930     0.00254             hexane 0.008137 3.124      0.00260               hexane 0.010785 3.819          0.00282                

benzene 0.006102 2.930     0.00208             benzene 0.006720 3.124      0.00215               benzene 0.009079 3.819          0.00238                

2,2,4 TMP 0.006268 2.930     0.00214             2,2,4 TMP 0.006928 3.124      0.00222               2,2,4 TMP 0.009471 3.819          0.00248                

toluene 0.006926 2.930     0.00236             toluene 0.007715 3.124      0.00247               toluene 0.010802 3.819          0.00283                

ethylbenzene 0.000323 2.930     0.00011             ethylbenzene 0.000365 3.124      0.00012               ethylbenzene 0.000534 3.819          0.00014                
xylenes 0.001393 2.930     0.00048             xylenes 0.001576 3.124      0.00050               xylenes 0.002310 3.819          0.00060                

naphthalene 0.000001 2.930     0.00000             naphthalene 0.000001 3.124      0.00000               naphthalene 0.000002 3.819          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 117 Actuals 2017



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 278.73                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 359.50                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 456.35                     lb/month

0.14 tons/month 0.18 tons/month 0.23 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 197,848.10                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 197,848.10             barrels/month Monthly Throughput (only change if actual is known) Qmonth 197,848.10              barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.998                          psia PvA = exp(A-(B/TLA)) PvA 6.162                      psia PvA = exp(A-(B/TLA)) PvA 7.384                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.137 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.175 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 37.48 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 48.92 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 62.64 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.25 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.25 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.25 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 34.64 lb/month LF = FF P*MvKc) LF 45.21 lb/month LF = FF P*MvKc) LF 57.90 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 192.37 lb/month LD = KDSDD2P*MvKc)/12 months LD 251.12 lb/month LD = KDSDD2P*MvKc)/12 months LD 321.57 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 8.056 lb/month Total HAP Monthly Emissions 10.345 lb/month Total HAP Monthly Emissions 13.312 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.2417 lb/month hexane 1.6943 lb/month hexane 2.2647 lb/month

benzene 1.0450 lb/month benzene 1.4222 lb/month benzene 1.9041 lb/month

2,2,4 TMP 1.9021 lb/month 2,2,4 TMP 2.5097 lb/month 2,2,4 TMP 3.2931 lb/month

toluene 2.2627 lb/month toluene 2.8860 lb/month toluene 3.7059 lb/month

ethylbenzene 0.2757 lb/month ethylbenzene 0.3182 lb/month ethylbenzene 0.3760 lb/month

xylenes 1.3284 lb/month xylenes 1.5146 lb/month xylenes 1.7683 lb/month

naphthalene 0.0596 lb/month naphthalene 0.0599 lb/month naphthalene 0.0605 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.0992 lb/month hexane 1.5519 lb/month hexane 2.1222 lb/month

benzene 0.8598 lb/month benzene 1.2370 lb/month benzene 1.7188 lb/month

2,2,4 TMP 1.3322 lb/month 2,2,4 TMP 1.9398 lb/month 2,2,4 TMP 2.7232 lb/month

toluene 1.2654 lb/month toluene 1.8887 lb/month toluene 2.7086 lb/month

ethylbenzene 0.0763 lb/month ethylbenzene 0.1188 lb/month ethylbenzene 0.1765 lb/month

xylenes 0.3311 lb/month xylenes 0.5173 lb/month xylenes 0.7710 lb/month

naphthalene 0.0005 lb/month naphthalene 0.0008 lb/month naphthalene 0.0013 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1425 lb/month hexane 0.1425 lb/month hexane 0.1425 lb/month

benzene 0.1852 lb/month benzene 0.1852 lb/month benzene 0.1852 lb/month

2,2,4 TMP 0.5699 lb/month 2,2,4 TMP 0.5699 lb/month 2,2,4 TMP 0.5699 lb/month

toluene 0.9973 lb/month toluene 0.9973 lb/month toluene 0.9973 lb/month

ethylbenzene 0.1995 lb/month ethylbenzene 0.1995 lb/month ethylbenzene 0.1995 lb/month

xylenes 0.9973 lb/month xylenes 0.9973 lb/month xylenes 0.9973 lb/month

naphthalene 0.0591 lb/month naphthalene 0.0591 lb/month naphthalene 0.0591 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00416 hexane 86.18 65 0.00449 hexane 86.18 65 0.00480

benzene 78.11 65 0.00325 benzene 78.11 65 0.00358 benzene 78.11 65 0.00389

2,2,4 TMP 114.23 65 0.00504 2,2,4 TMP 114.23 65 0.00562 2,2,4 TMP 114.23 65 0.00616

toluene 92.14 65 0.00478 toluene 92.14 65 0.00547 toluene 92.14 65 0.00613

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00034 ethylbenzene 106.17 65 0.00040

xylenes 106.17 65 0.00125 xylenes 106.17 65 0.00150 xylenes 106.17 65 0.00174

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.998                  0.00313                      hexane 0.020891 6.162         0.00339                  hexane 0.026733 7.384                      0.00362                   

benzene 0.013521 4.998                  0.00271                      benzene 0.018372 6.162         0.00298                  benzene 0.023889 7.384                      0.00324                   

2,2,4 TMP 0.014325 4.998                  0.00287                      2,2,4 TMP 0.019700 6.162         0.00320                  2,2,4 TMP 0.025880 7.384                      0.00350                   

toluene 0.016869 4.998                  0.00338                      toluene 0.023780 6.162         0.00386                  toluene 0.031912 7.384                      0.00432                   

ethylbenzene 0.000882 4.998                  0.00018                      ethylbenzene 0.001298 6.162         0.00021                  ethylbenzene 0.001805 7.384                      0.00024                   
xylenes 0.003831 4.998                  0.00077                      xylenes 0.005652 6.162         0.00092                  xylenes 0.007883 7.384                      0.00107                   

naphthalene 0.000004 4.998                  0.00000                      naphthalene 0.000007 6.162         0.00000                  naphthalene 0.000011 7.384                      0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 117 Actuals 2017



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 504.54                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 484.74                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 391.02                     lb/month

0.25 tons/month 0.24 tons/month 0.20 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 197,848.10            barrels/month Monthly Throughput (only change if actual is known) Qmonth 197,848.10            barrels/month Monthly Throughput (only change if actual is known) Qmonth 197,848.10              barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.929                     psia PvA = exp(A-(B/TLA)) PvA 7.709                     psia PvA = exp(A-(B/TLA)) PvA 6.579                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.194 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.186 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.149 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 69.47 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 66.66 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 53.39 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.25 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.25 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.25 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 64.21 lb/month LF = FF P*MvKc) LF 61.61 lb/month LF = FF P*MvKc) LF 49.34 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 356.61 lb/month LD = KDSDD2P*MvKc)/12 months LD 342.21 lb/month LD = KDSDD2P*MvKc)/12 months LD 274.05 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 14.856 lb/month Total HAP Monthly Emissions 14.217 lb/month Total HAP Monthly Emissions 11.288 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.5564 lb/month hexane 2.4360 lb/month hexane 1.8772 lb/month

benzene 2.1526 lb/month benzene 2.0499 lb/month benzene 1.5760 lb/month

2,2,4 TMP 3.6994 lb/month 2,2,4 TMP 3.5313 lb/month 2,2,4 TMP 2.7590 lb/month

toluene 4.1361 lb/month toluene 3.9578 lb/month toluene 3.1453 lb/month

ethylbenzene 0.4068 lb/month ethylbenzene 0.3940 lb/month ethylbenzene 0.3363 lb/month

xylenes 1.9042 lb/month xylenes 1.8477 lb/month xylenes 1.5939 lb/month

naphthalene 0.0608 lb/month naphthalene 0.0606 lb/month naphthalene 0.0601 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.4140 lb/month hexane 2.2935 lb/month hexane 1.7347 lb/month

benzene 1.9673 lb/month benzene 1.8646 lb/month benzene 1.3908 lb/month

2,2,4 TMP 3.1295 lb/month 2,2,4 TMP 2.9614 lb/month 2,2,4 TMP 2.1891 lb/month

toluene 3.1388 lb/month toluene 2.9605 lb/month toluene 2.1480 lb/month

ethylbenzene 0.2074 lb/month ethylbenzene 0.1945 lb/month ethylbenzene 0.1368 lb/month

xylenes 0.9069 lb/month xylenes 0.8504 lb/month xylenes 0.5966 lb/month

naphthalene 0.0016 lb/month naphthalene 0.0015 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1425 lb/month hexane 0.1425 lb/month hexane 0.1425 lb/month

benzene 0.1852 lb/month benzene 0.1852 lb/month benzene 0.1852 lb/month

2,2,4 TMP 0.5699 lb/month 2,2,4 TMP 0.5699 lb/month 2,2,4 TMP 0.5699 lb/month

toluene 0.9973 lb/month toluene 0.9973 lb/month toluene 0.9973 lb/month

ethylbenzene 0.1995 lb/month ethylbenzene 0.1995 lb/month ethylbenzene 0.1995 lb/month

xylenes 0.9973 lb/month xylenes 0.9973 lb/month xylenes 0.9973 lb/month

naphthalene 0.0591 lb/month naphthalene 0.0591 lb/month naphthalene 0.0591 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00492 hexane 86.18 65 0.00487 hexane 86.18 65 0.00460

benzene 78.11 65 0.00401 benzene 78.11 65 0.00396 benzene 78.11 65 0.00369

2,2,4 TMP 114.23 65 0.00638 2,2,4 TMP 114.23 65 0.00629 2,2,4 TMP 114.23 65 0.00581

toluene 92.14 65 0.00640 toluene 92.14 65 0.00629 toluene 92.14 65 0.00570

ethylbenzene 106.17 65 0.00042 ethylbenzene 106.17 65 0.00041 ethylbenzene 106.17 65 0.00036

xylenes 106.17 65 0.00185 xylenes 106.17 65 0.00181 xylenes 106.17 65 0.00158

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.929             0.00371                 hexane 0.028346 7.709                   0.00368                 hexane 0.022847 6.579        0.00347                   

benzene 0.026475 7.929             0.00334                 benzene 0.025426 7.709                   0.00330                 benzene 0.020210 6.579        0.00307                   

2,2,4 TMP 0.028797 7.929             0.00363                 2,2,4 TMP 0.027613 7.709                   0.00358                 2,2,4 TMP 0.021752 6.579        0.00331                   

toluene 0.035808 7.929             0.00452                 toluene 0.034222 7.709                   0.00444                 toluene 0.026460 6.579        0.00402                   

ethylbenzene 0.002053 7.929             0.00026                 ethylbenzene 0.001952 7.709                   0.00025                 ethylbenzene 0.001463 6.579        0.00022                   
xylenes 0.008979 7.929             0.00113                 xylenes 0.008531 7.709                   0.00111                 xylenes 0.006378 6.579        0.00097                   

naphthalene 0.000013 7.929             0.00000                 naphthalene 0.000013 7.709                   0.00000                 naphthalene 0.000009 6.579        0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 117 Actuals 2017



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 287.68                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 226.18                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 176.03              lb/month

0.14 tons/month 0.11 tons/month 0.09 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 197,848.10             barrels/month Monthly Throughput (only change if actual is known) Qmonth 197,848.10           barrels/month Monthly Throughput (only change if actual is known) Qmonth 197,848.10       barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.134                      psia PvA = exp(A-(B/TLA)) PvA 4.160                    psia PvA = exp(A-(B/TLA)) PvA 3.296                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.108 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.084 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.064 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 38.74 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 30.03 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 22.92 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.25 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.25 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.25 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 35.81 lb/month LF = FF P*MvKc) LF 27.75 lb/month LF = FF P*MvKc) LF 21.19 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 198.88 lb/month LD = KDSDD2P*MvKc)/12 months LD 154.15 lb/month LD = KDSDD2P*MvKc)/12 months LD 117.68 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 8.299 lb/month Total HAP Monthly Emissions 6.689 lb/month Total HAP Monthly Emissions 5.502 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.2905 lb/month hexane 0.9632 lb/month hexane 0.7135 lb/month

benzene 1.0854 lb/month benzene 0.8164 lb/month benzene 0.6149 lb/month

2,2,4 TMP 1.9669 lb/month 2,2,4 TMP 1.5376 lb/month
, ,
TMP 1.2198 lb/month

toluene 2.3285 lb/month toluene 1.8967 lb/month toluene 1.5848 lb/month

ethylbenzene 0.2801 lb/month ethylbenzene 0.2516 lb/month ethylbenzene 0.2319 lb/month

xylenes 1.3477 lb/month xylenes 1.2232 lb/month xylenes 1.1373 lb/month

naphthalene 0.0596 lb/month naphthalene 0.0594 lb/month naphthalene 0.0593 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.1481 lb/month hexane 0.8207 lb/month hexane 0.5711 lb/month

benzene 0.9002 lb/month benzene 0.6312 lb/month benzene 0.4297 lb/month

2,2,4 TMP 1.3970 lb/month 2,2,4 TMP 0.9677 lb/month
, ,
TMP 0.6499 lb/month

toluene 1.3312 lb/month toluene 0.8994 lb/month toluene 0.5875 lb/month

ethylbenzene 0.0807 lb/month ethylbenzene 0.0522 lb/month ethylbenzene 0.0324 lb/month

xylenes 0.3504 lb/month xylenes 0.2259 lb/month xylenes 0.1400 lb/month

naphthalene 0.0005 lb/month naphthalene 0.0003 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1425 lb/month hexane 0.1425 lb/month hexane 0.1425 lb/month

benzene 0.1852 lb/month benzene 0.1852 lb/month benzene 0.1852 lb/month

2,2,4 TMP 0.5699 lb/month 2,2,4 TMP 0.5699 lb/month
, ,
TMP 0.5699 lb/month

toluene 0.9973 lb/month toluene 0.9973 lb/month toluene 0.9973 lb/month

ethylbenzene 0.1995 lb/month ethylbenzene 0.1995 lb/month ethylbenzene 0.1995 lb/month

xylenes 0.9973 lb/month xylenes 0.9973 lb/month xylenes 0.9973 lb/month

naphthalene 0.0591 lb/month naphthalene 0.0591 lb/month naphthalene 0.0591 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00420 hexane 86.18 65 0.00387 hexane 86.18 65 0.00353

benzene 78.11 65 0.00329 benzene 78.11 65 0.00298 benzene 78.11 65 0.00266

2,2,4 TMP 114.23 65 0.00511 2,2,4 TMP 114.23 65 0.00457 2,2,4 TMP 114.23 65 0.00402

toluene 92.14 65 0.00487 toluene 92.14 65 0.00424 toluene 92.14 65 0.00363

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00025 ethylbenzene 106.17 65 0.00020

xylenes 106.17 65 0.00128 xylenes 106.17 65 0.00107 xylenes 106.17 65 0.00087

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 5.134          0.00317                  hexane 0.012151 4.160        0.00292                hexane 0.008774 3.296     0.00266            

benzene 0.014066 5.134          0.00274                  benzene 0.010311 4.160        0.00248                benzene 0.007284 3.296     0.00221            

2,2,4 TMP 0.014926 5.134          0.00291                  2,2,4 TMP 0.010809 4.160        0.00260                2,2,4 TMP 0.007533 3.296     0.00229            

toluene 0.017633 5.134          0.00343                  toluene 0.012455 4.160        0.00299                toluene 0.008443 3.296     0.00256            

ethylbenzene 0.000927 5.134          0.00018                  ethylbenzene 0.000627 4.160        0.00015                ethylbenzene 0.000404 3.296     0.00012            
xylenes 0.004028 5.134          0.00078                  xylenes 0.002715 4.160        0.00065                xylenes 0.001746 3.296     0.00053            

naphthalene 0.000005 5.134          0.00000                  naphthalene 0.000003 4.160        0.00000                naphthalene 0.000002 3.296     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 117 Actuals 2017



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

118
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 462.91               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 497.03                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 624.23                  lb/month

0.23 tons/month 0.25 tons/month 0.31 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Product Information Monthly Throughput (only change if actual is known) Qmonth 74,361.68          barrels/month Monthly Throughput (only change if actual is known) Qmonth 74,361.68            barrels/month Monthly Throughput (only change if actual is known) Qmonth 74,361.68             barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.50 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 100.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 3,123,191                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.930                 psia PvA = exp(A-(B/TLA)) PvA 3.124                   psia PvA = exp(A-(B/TLA)) PvA 3.819                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.056 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.076 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Primary only  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 176.41 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 189.58 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 238.68 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.89 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.89 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.89 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 195.45 lb/month LF = FF P*MvKc) LF 210.04 lb/month LF = FF P*MvKc) LF 264.44 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 5.8 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.3 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 85.16 lb/month LD = KDSDD2P*MvKc)/12 months LD 91.52 lb/month LD = KDSDD2P*MvKc)/12 months LD 115.22 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 2.1 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 7.647 lb/month Total HAP Monthly Emissions 8.377 lb/month Total HAP Monthly Emissions 11.286 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 1.5964 lb/month hexane 1.7551 lb/month hexane 2.3740 lb/month

If bolted panel, also enter length 0 benzene 1.2205 lb/month benzene 1.3464 lb/month benzene 1.8430 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 1.9538 lb/month 2,2,4 TMP 2.1501 lb/month 2,2,4 TMP 2.9303 lb/month

Loss Factor toluene 1.9439 lb/month toluene 2.1320 lb/month toluene 2.8915 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.1648 lb/month ethylbenzene 0.1762 lb/month ethylbenzene 0.2236 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.7674 lb/month xylenes 0.8170 lb/month xylenes 1.0232 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0248 lb/month naphthalene 0.0249 lb/month naphthalene 0.0252 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 1.5375 lb/month hexane 1.6962 lb/month hexane 2.3151 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 1.1439 lb/month benzene 1.2698 lb/month benzene 1.7664 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 1.7182 lb/month 2,2,4 TMP 1.9144 lb/month 2,2,4 TMP 2.6947 lb/month

Deck drain Stub drain (1-inch diameter) 80 1.2 toluene 1.5316 lb/month toluene 1.7196 lb/month toluene 2.4792 lb/month

Legs (IFR type) IFR type, Adjustable 58 7.9 ethylbenzene 0.0823 lb/month ethylbenzene 0.0937 lb/month ethylbenzene 0.1412 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.3550 lb/month xylenes 0.4046 lb/month xylenes 0.6109 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0004 lb/month naphthalene 0.0004 lb/month naphthalene 0.0007 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 53.55 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0589 lb/month hexane 0.0589 lb/month hexane 0.0589 lb/month

benzene 0.0766 lb/month benzene 0.0766 lb/month benzene 0.0766 lb/month, ,
TMP 0.2356 lb/month 2,2,4 TMP 0.2356 lb/month 2,2,4 TMP 0.2356 lb/month

toluene 0.4123 lb/month toluene 0.4123 lb/month toluene 0.4123 lb/month

ethylbenzene 0.0825 lb/month ethylbenzene 0.0825 lb/month ethylbenzene 0.0825 lb/month

xylenes 0.4123 lb/month xylenes 0.4123 lb/month xylenes 0.4123 lb/month

naphthalene 0.0244 lb/month naphthalene 0.0244 lb/month naphthalene 0.0244 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00336 hexane 86.18 65 0.00345 hexane 86.18 65 0.00374

benzene 78.11 65 0.00250 benzene 78.11 65 0.00259 benzene 78.11 65 0.00286

2,2,4 TMP 114.23 65 0.00376 2,2,4 TMP 114.23 65 0.00390 2,2,4 TMP 114.23 65 0.00436

toluene 92.14 65 0.00335 toluene 92.14 65 0.00350 toluene 92.14 65 0.00401

ethylbenzene 106.17 65 0.00018 ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00023

xylenes 106.17 65 0.00078 xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00099

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.930     0.00254             hexane 0.008137 3.124      0.00260               hexane 0.010785 3.819          0.00282                

benzene 0.006102 2.930     0.00208             benzene 0.006720 3.124      0.00215               benzene 0.009079 3.819          0.00238                
2,2,4 TMP 0.006268 2.930     0.00214             2,2,4 TMP 0.006928 3.124      0.00222               2,2,4 TMP 0.009471 3.819          0.00248                

toluene 0.006926 2.930     0.00236             toluene 0.007715 3.124      0.00247               toluene 0.010802 3.819          0.00283                
ethylbenzene 0.000323 2.930     0.00011             ethylbenzene 0.000365 3.124      0.00012               ethylbenzene 0.000534 3.819          0.00014                

xylenes 0.001393 2.930     0.00048             xylenes 0.001576 3.124      0.00050               xylenes 0.002310 3.819          0.00060                
naphthalene 0.000001 2.930     0.00000             naphthalene 0.000001 3.124      0.00000               naphthalene 0.000002 3.819          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 118 Actuals 2017



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 859.08                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,119.62                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,432.06                  lb/month

0.43 tons/month 0.56 tons/month 0.72 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 74,361.68                   barrels/month Monthly Throughput (only change if actual is known) Qmonth 74,361.68               barrels/month Monthly Throughput (only change if actual is known) Qmonth 74,361.68                barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.998                          psia PvA = exp(A-(B/TLA)) PvA 6.162                      psia PvA = exp(A-(B/TLA)) PvA 7.384                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.137 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.175 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 329.33 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 429.90 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 550.50 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.89 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.89 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.89 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 364.87 lb/month LF = FF P*MvKc) LF 476.30 lb/month LF = FF P*MvKc) LF 609.91 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 158.99 lb/month LD = KDSDD2P*MvKc)/12 months LD 207.54 lb/month LD = KDSDD2P*MvKc)/12 months LD 265.76 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 17.291 lb/month Total HAP Monthly Emissions 24.676 lb/month Total HAP Monthly Emissions 34.247 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 3.6048 lb/month hexane 5.0650 lb/month hexane 6.9048 lb/month

benzene 2.8501 lb/month benzene 4.0669 lb/month benzene 5.6213 lb/month

2,2,4 TMP 4.5331 lb/month 2,2,4 TMP 6.4930 lb/month 2,2,4 TMP 9.0203 lb/month

toluene 4.4943 lb/month toluene 6.5049 lb/month toluene 9.1497 lb/month

ethylbenzene 0.3284 lb/month ethylbenzene 0.4655 lb/month ethylbenzene 0.6518 lb/month

xylenes 1.4805 lb/month xylenes 2.0810 lb/month xylenes 2.8993 lb/month

naphthalene 0.0260 lb/month naphthalene 0.0271 lb/month naphthalene 0.0288 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 3.5459 lb/month hexane 5.0061 lb/month hexane 6.8459 lb/month

benzene 2.7735 lb/month benzene 3.9903 lb/month benzene 5.5447 lb/month

2,2,4 TMP 4.2975 lb/month 2,2,4 TMP 6.2574 lb/month 2,2,4 TMP 8.7847 lb/month

toluene 4.0820 lb/month toluene 6.0926 lb/month toluene 8.7374 lb/month

ethylbenzene 0.2460 lb/month ethylbenzene 0.3831 lb/month ethylbenzene 0.5694 lb/month

xylenes 1.0682 lb/month xylenes 1.6687 lb/month xylenes 2.4870 lb/month

naphthalene 0.0015 lb/month naphthalene 0.0026 lb/month naphthalene 0.0043 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0589 lb/month hexane 0.0589 lb/month hexane 0.0589 lb/month

benzene 0.0766 lb/month benzene 0.0766 lb/month benzene 0.0766 lb/month

2,2,4 TMP 0.2356 lb/month 2,2,4 TMP 0.2356 lb/month 2,2,4 TMP 0.2356 lb/month

toluene 0.4123 lb/month toluene 0.4123 lb/month toluene 0.4123 lb/month

ethylbenzene 0.0825 lb/month ethylbenzene 0.0825 lb/month ethylbenzene 0.0825 lb/month

xylenes 0.4123 lb/month xylenes 0.4123 lb/month xylenes 0.4123 lb/month

naphthalene 0.0244 lb/month naphthalene 0.0244 lb/month naphthalene 0.0244 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00416 hexane 86.18 65 0.00449 hexane 86.18 65 0.00480

benzene 78.11 65 0.00325 benzene 78.11 65 0.00358 benzene 78.11 65 0.00389

2,2,4 TMP 114.23 65 0.00504 2,2,4 TMP 114.23 65 0.00562 2,2,4 TMP 114.23 65 0.00616

toluene 92.14 65 0.00478 toluene 92.14 65 0.00547 toluene 92.14 65 0.00613

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00034 ethylbenzene 106.17 65 0.00040

xylenes 106.17 65 0.00125 xylenes 106.17 65 0.00150 xylenes 106.17 65 0.00174

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.998                  0.00313                      hexane 0.020891 6.162         0.00339                  hexane 0.026733 7.384                      0.00362                   

benzene 0.013521 4.998                  0.00271                      benzene 0.018372 6.162         0.00298                  benzene 0.023889 7.384                      0.00324                   
2,2,4 TMP 0.014325 4.998                  0.00287                      2,2,4 TMP 0.019700 6.162         0.00320                  2,2,4 TMP 0.025880 7.384                      0.00350                   

toluene 0.016869 4.998                  0.00338                      toluene 0.023780 6.162         0.00386                  toluene 0.031912 7.384                      0.00432                   
ethylbenzene 0.000882 4.998                  0.00018                      ethylbenzene 0.001298 6.162         0.00021                  ethylbenzene 0.001805 7.384                      0.00024                   

xylenes 0.003831 4.998                  0.00077                      xylenes 0.005652 6.162         0.00092                  xylenes 0.007883 7.384                      0.00107                   
naphthalene 0.000004 4.998                  0.00000                      naphthalene 0.000007 6.162         0.00000                  naphthalene 0.000011 7.384                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 118 Actuals 2017



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,587.49                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,523.62                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,221.30                  lb/month

0.79 tons/month 0.76 tons/month 0.61 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 74,361.68              barrels/month Monthly Throughput (only change if actual is known) Qmonth 74,361.68              barrels/month Monthly Throughput (only change if actual is known) Qmonth 74,361.68                barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.929                     psia PvA = exp(A-(B/TLA)) PvA 7.709                     psia PvA = exp(A-(B/TLA)) PvA 6.579                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.194 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.186 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.149 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 610.49 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 585.84 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 469.14 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.89 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.89 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.89 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 676.39 lb/month LF = FF P*MvKc) LF 649.07 lb/month LF = FF P*MvKc) LF 519.78 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 294.72 lb/month LD = KDSDD2P*MvKc)/12 months LD 282.82 lb/month LD = KDSDD2P*MvKc)/12 months LD 226.48 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 39.227 lb/month Total HAP Monthly Emissions 37.166 lb/month Total HAP Monthly Emissions 27.717 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 7.8460 lb/month hexane 7.4575 lb/month hexane 5.6548 lb/month

benzene 6.4229 lb/month benzene 6.0916 lb/month benzene 4.5630 lb/month

2,2,4 TMP 10.3308 lb/month 2,2,4 TMP 9.7887 lb/month 2,2,4 TMP 7.2974 lb/month

toluene 10.5376 lb/month toluene 9.9623 lb/month toluene 7.3414 lb/month

ethylbenzene 0.7515 lb/month ethylbenzene 0.7100 lb/month ethylbenzene 0.5239 lb/month

xylenes 3.3378 lb/month xylenes 3.1554 lb/month xylenes 2.3369 lb/month

naphthalene 0.0297 lb/month naphthalene 0.0293 lb/month naphthalene 0.0276 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 7.7871 lb/month hexane 7.3986 lb/month hexane 5.5959 lb/month

benzene 6.3464 lb/month benzene 6.0150 lb/month benzene 4.4865 lb/month

2,2,4 TMP 10.0952 lb/month 2,2,4 TMP 9.5531 lb/month 2,2,4 TMP 7.0618 lb/month

toluene 10.1253 lb/month toluene 9.5500 lb/month toluene 6.9291 lb/month

ethylbenzene 0.6690 lb/month ethylbenzene 0.6276 lb/month ethylbenzene 0.4414 lb/month

xylenes 2.9255 lb/month xylenes 2.7431 lb/month xylenes 1.9246 lb/month

naphthalene 0.0053 lb/month naphthalene 0.0049 lb/month naphthalene 0.0031 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0589 lb/month hexane 0.0589 lb/month hexane 0.0589 lb/month

benzene 0.0766 lb/month benzene 0.0766 lb/month benzene 0.0766 lb/month

2,2,4 TMP 0.2356 lb/month 2,2,4 TMP 0.2356 lb/month 2,2,4 TMP 0.2356 lb/month

toluene 0.4123 lb/month toluene 0.4123 lb/month toluene 0.4123 lb/month

ethylbenzene 0.0825 lb/month ethylbenzene 0.0825 lb/month ethylbenzene 0.0825 lb/month

xylenes 0.4123 lb/month xylenes 0.4123 lb/month xylenes 0.4123 lb/month

naphthalene 0.0244 lb/month naphthalene 0.0244 lb/month naphthalene 0.0244 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00492 hexane 86.18 65 0.00487 hexane 86.18 65 0.00460

benzene 78.11 65 0.00401 benzene 78.11 65 0.00396 benzene 78.11 65 0.00369

2,2,4 TMP 114.23 65 0.00638 2,2,4 TMP 114.23 65 0.00629 2,2,4 TMP 114.23 65 0.00581

toluene 92.14 65 0.00640 toluene 92.14 65 0.00629 toluene 92.14 65 0.00570

ethylbenzene 106.17 65 0.00042 ethylbenzene 106.17 65 0.00041 ethylbenzene 106.17 65 0.00036

xylenes 106.17 65 0.00185 xylenes 106.17 65 0.00181 xylenes 106.17 65 0.00158

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.929             0.00371                 hexane 0.028346 7.709                   0.00368                 hexane 0.022847 6.579        0.00347                   

benzene 0.026475 7.929             0.00334                 benzene 0.025426 7.709                   0.00330                 benzene 0.020210 6.579        0.00307                   
2,2,4 TMP 0.028797 7.929             0.00363                 2,2,4 TMP 0.027613 7.709                   0.00358                 2,2,4 TMP 0.021752 6.579        0.00331                   

toluene 0.035808 7.929             0.00452                 toluene 0.034222 7.709                   0.00444                 toluene 0.026460 6.579        0.00402                   
ethylbenzene 0.002053 7.929             0.00026                 ethylbenzene 0.001952 7.709                   0.00025                 ethylbenzene 0.001463 6.579        0.00022                   

xylenes 0.008979 7.929             0.00113                 xylenes 0.008531 7.709                   0.00111                 xylenes 0.006378 6.579        0.00097                   
naphthalene 0.000013 7.929             0.00000                 naphthalene 0.000013 7.709                   0.00000                 naphthalene 0.000009 6.579        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 118 Actuals 2017



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 887.95                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 689.57                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 527.79              lb/month

0.44 tons/month 0.34 tons/month 0.26 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 74,361.68               barrels/month Monthly Throughput (only change if actual is known) Qmonth 74,361.68             barrels/month Monthly Throughput (only change if actual is known) Qmonth 74,361.68         barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.134                      psia PvA = exp(A-(B/TLA)) PvA 4.160                    psia PvA = exp(A-(B/TLA)) PvA 3.296                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.108 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.084 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.064 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 340.47 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 263.90 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 201.45 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.89 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.89 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.89 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 377.22 lb/month LF = FF P*MvKc) LF 292.38 lb/month LF = FF P*MvKc) LF 223.20 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 164.37 lb/month LD = KDSDD2P*MvKc)/12 months LD 127.40 lb/month LD = KDSDD2P*MvKc)/12 months LD 97.25 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 18.077 lb/month Total HAP Monthly Emissions 12.882 lb/month Total HAP Monthly Emissions 9.054 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 3.7624 lb/month hexane 2.7063 lb/month hexane 1.9010 lb/month

benzene 2.9804 lb/month benzene 2.1126 lb/month benzene 1.4627 lb/month

2,2,4 TMP 4.7420 lb/month 2,2,4 TMP 3.3572 lb/month
, ,
TMP 2.3320 lb/month

toluene 4.7064 lb/month toluene 3.3136 lb/month toluene 2.3075 lb/month

ethylbenzene 0.3427 lb/month ethylbenzene 0.2507 lb/month ethylbenzene 0.1870 lb/month

xylenes 1.5427 lb/month xylenes 1.1412 lb/month xylenes 0.8638 lb/month

naphthalene 0.0261 lb/month naphthalene 0.0254 lb/month naphthalene 0.0250 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 3.7035 lb/month hexane 2.6474 lb/month hexane 1.8421 lb/month

benzene 2.9039 lb/month benzene 2.0361 lb/month benzene 1.3861 lb/month

2,2,4 TMP 4.5064 lb/month 2,2,4 TMP 3.1216 lb/month
, ,
TMP 2.0964 lb/month

toluene 4.2941 lb/month toluene 2.9013 lb/month toluene 1.8951 lb/month

ethylbenzene 0.2602 lb/month ethylbenzene 0.1683 lb/month ethylbenzene 0.1045 lb/month

xylenes 1.1304 lb/month xylenes 0.7289 lb/month xylenes 0.4515 lb/month

naphthalene 0.0016 lb/month naphthalene 0.0009 lb/month naphthalene 0.0005 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0589 lb/month hexane 0.0589 lb/month hexane 0.0589 lb/month

benzene 0.0766 lb/month benzene 0.0766 lb/month benzene 0.0766 lb/month

2,2,4 TMP 0.2356 lb/month 2,2,4 TMP 0.2356 lb/month
, ,
TMP 0.2356 lb/month

toluene 0.4123 lb/month toluene 0.4123 lb/month toluene 0.4123 lb/month

ethylbenzene 0.0825 lb/month ethylbenzene 0.0825 lb/month ethylbenzene 0.0825 lb/month

xylenes 0.4123 lb/month xylenes 0.4123 lb/month xylenes 0.4123 lb/month

naphthalene 0.0244 lb/month naphthalene 0.0244 lb/month naphthalene 0.0244 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00420 hexane 86.18 65 0.00387 hexane 86.18 65 0.00353

benzene 78.11 65 0.00329 benzene 78.11 65 0.00298 benzene 78.11 65 0.00266

2,2,4 TMP 114.23 65 0.00511 2,2,4 TMP 114.23 65 0.00457 2,2,4 TMP 114.23 65 0.00402

toluene 92.14 65 0.00487 toluene 92.14 65 0.00424 toluene 92.14 65 0.00363

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00025 ethylbenzene 106.17 65 0.00020

xylenes 106.17 65 0.00128 xylenes 106.17 65 0.00107 xylenes 106.17 65 0.00087

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 5.134          0.00317                  hexane 0.012151 4.160        0.00292                hexane 0.008774 3.296     0.00266            

benzene 0.014066 5.134          0.00274                  benzene 0.010311 4.160        0.00248                benzene 0.007284 3.296     0.00221            
2,2,4 TMP 0.014926 5.134          0.00291                  2,2,4 TMP 0.010809 4.160        0.00260                2,2,4 TMP 0.007533 3.296     0.00229            

toluene 0.017633 5.134          0.00343                  toluene 0.012455 4.160        0.00299                toluene 0.008443 3.296     0.00256            
ethylbenzene 0.000927 5.134          0.00018                  ethylbenzene 0.000627 4.160        0.00015                ethylbenzene 0.000404 3.296     0.00012            

xylenes 0.004028 5.134          0.00078                  xylenes 0.002715 4.160        0.00065                xylenes 0.001746 3.296     0.00053            
naphthalene 0.000005 5.134          0.00000                  naphthalene 0.000003 4.160        0.00000                naphthalene 0.000002 3.296     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 118 Actuals 2017



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

119
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 347.85               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 373.05                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 467.02                  lb/month

0.17 tons/month 0.19 tons/month 0.23 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Product Information Monthly Throughput (only change if actual is known) Qmonth 103,399.03        barrels/month Monthly Throughput (only change if actual is known) Qmonth 103,399.03          barrels/month Monthly Throughput (only change if actual is known) Qmonth 103,399.03           barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.50 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 80.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 4,342,759                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.930                 psia PvA = exp(A-(B/TLA)) PvA 3.124                   psia PvA = exp(A-(B/TLA)) PvA 3.819                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.056 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.076 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Primary only  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 141.13 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 151.66 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 190.94 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.24 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.24 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.24 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 141.98 lb/month LF = FF P*MvKc) LF 152.58 lb/month LF = FF P*MvKc) LF 192.09 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 5.8 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.3 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 54.50 lb/month LD = KDSDD2P*MvKc)/12 months LD 58.57 lb/month LD = KDSDD2P*MvKc)/12 months LD 73.74 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 2.1 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 6.926 lb/month Total HAP Monthly Emissions 7.465 lb/month Total HAP Monthly Emissions 9.614 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 1.2382 lb/month hexane 1.3554 lb/month hexane 1.8126 lb/month

If bolted panel, also enter length 0 benzene 0.9781 lb/month benzene 1.0711 lb/month benzene 1.4380 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 1.6788 lb/month 2,2,4 TMP 1.8238 lb/month 2,2,4 TMP 2.4001 lb/month

Loss Factor toluene 1.8481 lb/month toluene 1.9870 lb/month toluene 2.5481 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.2041 lb/month ethylbenzene 0.2126 lb/month ethylbenzene 0.2476 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.9789 lb/month xylenes 1.0156 lb/month xylenes 1.1679 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0428 lb/month naphthalene 0.0428 lb/month naphthalene 0.0430 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 1.1358 lb/month hexane 1.2530 lb/month hexane 1.7102 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 0.8451 lb/month benzene 0.9380 lb/month benzene 1.3049 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 1.2693 lb/month 2,2,4 TMP 1.4142 lb/month 2,2,4 TMP 1.9906 lb/month

Deck drain Stub drain (1-inch diameter) 52 1.2 toluene 1.1314 lb/month toluene 1.2703 lb/month toluene 1.8314 lb/month

Legs (IFR type) IFR type, Adjustable 40 7.9 ethylbenzene 0.0608 lb/month ethylbenzene 0.0692 lb/month ethylbenzene 0.1043 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.2623 lb/month xylenes 0.2989 lb/month xylenes 0.4513 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0003 lb/month naphthalene 0.0003 lb/month naphthalene 0.0005 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 38.90 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.1024 lb/month hexane 0.1024 lb/month hexane 0.1024 lb/month

benzene 0.1331 lb/month benzene 0.1331 lb/month benzene 0.1331 lb/month, ,
TMP 0.4095 lb/month 2,2,4 TMP 0.4095 lb/month 2,2,4 TMP 0.4095 lb/month

toluene 0.7167 lb/month toluene 0.7167 lb/month toluene 0.7167 lb/month

ethylbenzene 0.1433 lb/month ethylbenzene 0.1433 lb/month ethylbenzene 0.1433 lb/month

xylenes 0.7167 lb/month xylenes 0.7167 lb/month xylenes 0.7167 lb/month

naphthalene 0.0425 lb/month naphthalene 0.0425 lb/month naphthalene 0.0425 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00336 hexane 86.18 65 0.00345 hexane 86.18 65 0.00374

benzene 78.11 65 0.00250 benzene 78.11 65 0.00259 benzene 78.11 65 0.00286

2,2,4 TMP 114.23 65 0.00376 2,2,4 TMP 114.23 65 0.00390 2,2,4 TMP 114.23 65 0.00436

toluene 92.14 65 0.00335 toluene 92.14 65 0.00350 toluene 92.14 65 0.00401

ethylbenzene 106.17 65 0.00018 ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00023

xylenes 106.17 65 0.00078 xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00099

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.930     0.00254             hexane 0.008137 3.124      0.00260               hexane 0.010785 3.819          0.00282                

benzene 0.006102 2.930     0.00208             benzene 0.006720 3.124      0.00215               benzene 0.009079 3.819          0.00238                
2,2,4 TMP 0.006268 2.930     0.00214             2,2,4 TMP 0.006928 3.124      0.00222               2,2,4 TMP 0.009471 3.819          0.00248                

toluene 0.006926 2.930     0.00236             toluene 0.007715 3.124      0.00247               toluene 0.010802 3.819          0.00283                
ethylbenzene 0.000323 2.930     0.00011             ethylbenzene 0.000365 3.124      0.00012               ethylbenzene 0.000534 3.819          0.00014                

xylenes 0.001393 2.930     0.00048             xylenes 0.001576 3.124      0.00050               xylenes 0.002310 3.819          0.00060                
naphthalene 0.000001 2.930     0.00000             naphthalene 0.000001 3.124      0.00000               naphthalene 0.000002 3.819          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 119 Actuals 2017



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 640.50                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 832.97                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,063.78                  lb/month

0.32 tons/month 0.42 tons/month 0.53 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 103,399.03                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 103,399.03             barrels/month Monthly Throughput (only change if actual is known) Qmonth 103,399.03              barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.998                          psia PvA = exp(A-(B/TLA)) PvA 6.162                      psia PvA = exp(A-(B/TLA)) PvA 7.384                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.137 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.175 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 263.46 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 343.92 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 440.40 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.24 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.24 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.24 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 265.05 lb/month LF = FF P*MvKc) LF 345.99 lb/month LF = FF P*MvKc) LF 443.06 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 101.75 lb/month LD = KDSDD2P*MvKc)/12 months LD 132.82 lb/month LD = KDSDD2P*MvKc)/12 months LD 170.08 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 14.051 lb/month Total HAP Monthly Emissions 19.506 lb/month Total HAP Monthly Emissions 26.577 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.7218 lb/month hexane 3.8005 lb/month hexane 5.1596 lb/month

benzene 2.1819 lb/month benzene 3.0808 lb/month benzene 4.2291 lb/month

2,2,4 TMP 3.5841 lb/month 2,2,4 TMP 5.0320 lb/month 2,2,4 TMP 6.8989 lb/month

toluene 3.7321 lb/month toluene 5.2174 lb/month toluene 7.1712 lb/month

ethylbenzene 0.3250 lb/month ethylbenzene 0.4263 lb/month ethylbenzene 0.5639 lb/month

xylenes 1.5058 lb/month xylenes 1.9493 lb/month xylenes 2.5539 lb/month

naphthalene 0.0436 lb/month naphthalene 0.0444 lb/month naphthalene 0.0457 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.6194 lb/month hexane 3.6981 lb/month hexane 5.0572 lb/month

benzene 2.0488 lb/month benzene 2.9477 lb/month benzene 4.0960 lb/month

2,2,4 TMP 3.1746 lb/month 2,2,4 TMP 4.6225 lb/month 2,2,4 TMP 6.4894 lb/month

toluene 3.0155 lb/month toluene 4.5007 lb/month toluene 6.4545 lb/month

ethylbenzene 0.1817 lb/month ethylbenzene 0.2830 lb/month ethylbenzene 0.4206 lb/month

xylenes 0.7891 lb/month xylenes 1.2327 lb/month xylenes 1.8372 lb/month

naphthalene 0.0011 lb/month naphthalene 0.0019 lb/month naphthalene 0.0032 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1024 lb/month hexane 0.1024 lb/month hexane 0.1024 lb/month

benzene 0.1331 lb/month benzene 0.1331 lb/month benzene 0.1331 lb/month

2,2,4 TMP 0.4095 lb/month 2,2,4 TMP 0.4095 lb/month 2,2,4 TMP 0.4095 lb/month

toluene 0.7167 lb/month toluene 0.7167 lb/month toluene 0.7167 lb/month

ethylbenzene 0.1433 lb/month ethylbenzene 0.1433 lb/month ethylbenzene 0.1433 lb/month

xylenes 0.7167 lb/month xylenes 0.7167 lb/month xylenes 0.7167 lb/month

naphthalene 0.0425 lb/month naphthalene 0.0425 lb/month naphthalene 0.0425 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00416 hexane 86.18 65 0.00449 hexane 86.18 65 0.00480

benzene 78.11 65 0.00325 benzene 78.11 65 0.00358 benzene 78.11 65 0.00389

2,2,4 TMP 114.23 65 0.00504 2,2,4 TMP 114.23 65 0.00562 2,2,4 TMP 114.23 65 0.00616

toluene 92.14 65 0.00478 toluene 92.14 65 0.00547 toluene 92.14 65 0.00613

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00034 ethylbenzene 106.17 65 0.00040

xylenes 106.17 65 0.00125 xylenes 106.17 65 0.00150 xylenes 106.17 65 0.00174

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.998                  0.00313                      hexane 0.020891 6.162         0.00339                  hexane 0.026733 7.384                      0.00362                   

benzene 0.013521 4.998                  0.00271                      benzene 0.018372 6.162         0.00298                  benzene 0.023889 7.384                      0.00324                   
2,2,4 TMP 0.014325 4.998                  0.00287                      2,2,4 TMP 0.019700 6.162         0.00320                  2,2,4 TMP 0.025880 7.384                      0.00350                   

toluene 0.016869 4.998                  0.00338                      toluene 0.023780 6.162         0.00386                  toluene 0.031912 7.384                      0.00432                   
ethylbenzene 0.000882 4.998                  0.00018                      ethylbenzene 0.001298 6.162         0.00021                  ethylbenzene 0.001805 7.384                      0.00024                   

xylenes 0.003831 4.998                  0.00077                      xylenes 0.005652 6.162         0.00092                  xylenes 0.007883 7.384                      0.00107                   
naphthalene 0.000004 4.998                  0.00000                      naphthalene 0.000007 6.162         0.00000                  naphthalene 0.000011 7.384                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 119 Actuals 2017



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,178.60                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,131.42                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 908.08                     lb/month

0.59 tons/month 0.57 tons/month 0.45 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 103,399.03            barrels/month Monthly Throughput (only change if actual is known) Qmonth 103,399.03            barrels/month Monthly Throughput (only change if actual is known) Qmonth 103,399.03              barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.929                     psia PvA = exp(A-(B/TLA)) PvA 7.709                     psia PvA = exp(A-(B/TLA)) PvA 6.579                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.194 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.186 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.149 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 488.40 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 468.67 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 375.32 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.24 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.24 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.24 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 491.34 lb/month LF = FF P*MvKc) LF 471.50 lb/month LF = FF P*MvKc) LF 377.58 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 188.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 181.00 lb/month LD = KDSDD2P*MvKc)/12 months LD 144.95 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 30.255 lb/month Total HAP Monthly Emissions 28.732 lb/month Total HAP Monthly Emissions 21.753 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 5.8549 lb/month hexane 5.5679 lb/month hexane 4.2362 lb/month

benzene 4.8213 lb/month benzene 4.5765 lb/month benzene 3.4473 lb/month

2,2,4 TMP 7.8670 lb/month 2,2,4 TMP 7.4666 lb/month 2,2,4 TMP 5.6262 lb/month

toluene 8.1964 lb/month toluene 7.7715 lb/month toluene 5.8353 lb/month

ethylbenzene 0.6375 lb/month ethylbenzene 0.6069 lb/month ethylbenzene 0.4694 lb/month

xylenes 2.8778 lb/month xylenes 2.7430 lb/month xylenes 2.1384 lb/month

naphthalene 0.0464 lb/month naphthalene 0.0461 lb/month naphthalene 0.0448 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 5.7525 lb/month hexane 5.4655 lb/month hexane 4.1338 lb/month

benzene 4.6882 lb/month benzene 4.4434 lb/month benzene 3.3142 lb/month

2,2,4 TMP 7.4575 lb/month 2,2,4 TMP 7.0570 lb/month 2,2,4 TMP 5.2167 lb/month

toluene 7.4797 lb/month toluene 7.0548 lb/month toluene 5.1186 lb/month

ethylbenzene 0.4942 lb/month ethylbenzene 0.4636 lb/month ethylbenzene 0.3261 lb/month

xylenes 2.1611 lb/month xylenes 2.0264 lb/month xylenes 1.4217 lb/month

naphthalene 0.0039 lb/month naphthalene 0.0036 lb/month naphthalene 0.0023 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1024 lb/month hexane 0.1024 lb/month hexane 0.1024 lb/month

benzene 0.1331 lb/month benzene 0.1331 lb/month benzene 0.1331 lb/month

2,2,4 TMP 0.4095 lb/month 2,2,4 TMP 0.4095 lb/month 2,2,4 TMP 0.4095 lb/month

toluene 0.7167 lb/month toluene 0.7167 lb/month toluene 0.7167 lb/month

ethylbenzene 0.1433 lb/month ethylbenzene 0.1433 lb/month ethylbenzene 0.1433 lb/month

xylenes 0.7167 lb/month xylenes 0.7167 lb/month xylenes 0.7167 lb/month

naphthalene 0.0425 lb/month naphthalene 0.0425 lb/month naphthalene 0.0425 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00492 hexane 86.18 65 0.00487 hexane 86.18 65 0.00460

benzene 78.11 65 0.00401 benzene 78.11 65 0.00396 benzene 78.11 65 0.00369

2,2,4 TMP 114.23 65 0.00638 2,2,4 TMP 114.23 65 0.00629 2,2,4 TMP 114.23 65 0.00581

toluene 92.14 65 0.00640 toluene 92.14 65 0.00629 toluene 92.14 65 0.00570

ethylbenzene 106.17 65 0.00042 ethylbenzene 106.17 65 0.00041 ethylbenzene 106.17 65 0.00036

xylenes 106.17 65 0.00185 xylenes 106.17 65 0.00181 xylenes 106.17 65 0.00158

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.929             0.00371                 hexane 0.028346 7.709                   0.00368                 hexane 0.022847 6.579        0.00347                   

benzene 0.026475 7.929             0.00334                 benzene 0.025426 7.709                   0.00330                 benzene 0.020210 6.579        0.00307                   
2,2,4 TMP 0.028797 7.929             0.00363                 2,2,4 TMP 0.027613 7.709                   0.00358                 2,2,4 TMP 0.021752 6.579        0.00331                   

toluene 0.035808 7.929             0.00452                 toluene 0.034222 7.709                   0.00444                 toluene 0.026460 6.579        0.00402                   
ethylbenzene 0.002053 7.929             0.00026                 ethylbenzene 0.001952 7.709                   0.00025                 ethylbenzene 0.001463 6.579        0.00022                   

xylenes 0.008979 7.929             0.00113                 xylenes 0.008531 7.709                   0.00111                 xylenes 0.006378 6.579        0.00097                   
naphthalene 0.000013 7.929             0.00000                 naphthalene 0.000013 7.709                   0.00000                 naphthalene 0.000009 6.579        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 119 Actuals 2017



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 661.84                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 515.28                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 395.78              lb/month

0.33 tons/month 0.26 tons/month 0.20 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 103,399.03             barrels/month Monthly Throughput (only change if actual is known) Qmonth 103,399.03           barrels/month Monthly Throughput (only change if actual is known) Qmonth 103,399.03       barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.134                      psia PvA = exp(A-(B/TLA)) PvA 4.160                    psia PvA = exp(A-(B/TLA)) PvA 3.296                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.108 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.084 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.064 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 272.38 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 211.12 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 161.16 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.24 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.24 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.24 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 274.02 lb/month LF = FF P*MvKc) LF 212.39 lb/month LF = FF P*MvKc) LF 162.13 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 105.19 lb/month LD = KDSDD2P*MvKc)/12 months LD 81.54 lb/month LD = KDSDD2P*MvKc)/12 months LD 62.24 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 14.631 lb/month Total HAP Monthly Emissions 10.793 lb/month Total HAP Monthly Emissions 7.966 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.8382 lb/month hexane 2.0581 lb/month hexane 1.4632 lb/month

benzene 2.2782 lb/month benzene 1.6372 lb/month benzene 1.1570 lb/month

2,2,4 TMP 3.7385 lb/month 2,2,4 TMP 2.7155 lb/month
, ,
TMP 1.9582 lb/month

toluene 3.8888 lb/month toluene 2.8599 lb/month toluene 2.1166 lb/month

ethylbenzene 0.3355 lb/month ethylbenzene 0.2676 lb/month ethylbenzene 0.2206 lb/month

xylenes 1.5517 lb/month xylenes 1.2551 lb/month xylenes 1.0502 lb/month

naphthalene 0.0437 lb/month naphthalene 0.0432 lb/month naphthalene 0.0429 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.7358 lb/month hexane 1.9557 lb/month hexane 1.3608 lb/month

benzene 2.1451 lb/month benzene 1.5041 lb/month benzene 1.0239 lb/month

2,2,4 TMP 3.3290 lb/month 2,2,4 TMP 2.3060 lb/month
, ,
TMP 1.5486 lb/month

toluene 3.1722 lb/month toluene 2.1432 lb/month toluene 1.4000 lb/month

ethylbenzene 0.1922 lb/month ethylbenzene 0.1243 lb/month ethylbenzene 0.0772 lb/month

xylenes 0.8350 lb/month xylenes 0.5384 lb/month xylenes 0.3335 lb/month

naphthalene 0.0012 lb/month naphthalene 0.0007 lb/month naphthalene 0.0004 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1024 lb/month hexane 0.1024 lb/month hexane 0.1024 lb/month

benzene 0.1331 lb/month benzene 0.1331 lb/month benzene 0.1331 lb/month

2,2,4 TMP 0.4095 lb/month 2,2,4 TMP 0.4095 lb/month
, ,
TMP 0.4095 lb/month

toluene 0.7167 lb/month toluene 0.7167 lb/month toluene 0.7167 lb/month

ethylbenzene 0.1433 lb/month ethylbenzene 0.1433 lb/month ethylbenzene 0.1433 lb/month

xylenes 0.7167 lb/month xylenes 0.7167 lb/month xylenes 0.7167 lb/month

naphthalene 0.0425 lb/month naphthalene 0.0425 lb/month naphthalene 0.0425 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00420 hexane 86.18 65 0.00387 hexane 86.18 65 0.00353

benzene 78.11 65 0.00329 benzene 78.11 65 0.00298 benzene 78.11 65 0.00266

2,2,4 TMP 114.23 65 0.00511 2,2,4 TMP 114.23 65 0.00457 2,2,4 TMP 114.23 65 0.00402

toluene 92.14 65 0.00487 toluene 92.14 65 0.00424 toluene 92.14 65 0.00363

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00025 ethylbenzene 106.17 65 0.00020

xylenes 106.17 65 0.00128 xylenes 106.17 65 0.00107 xylenes 106.17 65 0.00087

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 5.134          0.00317                  hexane 0.012151 4.160        0.00292                hexane 0.008774 3.296     0.00266            

benzene 0.014066 5.134          0.00274                  benzene 0.010311 4.160        0.00248                benzene 0.007284 3.296     0.00221            
2,2,4 TMP 0.014926 5.134          0.00291                  2,2,4 TMP 0.010809 4.160        0.00260                2,2,4 TMP 0.007533 3.296     0.00229            

toluene 0.017633 5.134          0.00343                  toluene 0.012455 4.160        0.00299                toluene 0.008443 3.296     0.00256            
ethylbenzene 0.000927 5.134          0.00018                  ethylbenzene 0.000627 4.160        0.00015                ethylbenzene 0.000404 3.296     0.00012            

xylenes 0.004028 5.134          0.00078                  xylenes 0.002715 4.160        0.00065                xylenes 0.001746 3.296     0.00053            
naphthalene 0.000005 5.134          0.00000                  naphthalene 0.000003 4.160        0.00000                naphthalene 0.000002 3.296     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 119 Actuals 2017



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

120
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 19.86                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 21.13                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 26.17                    lb/month

0.01 tons/month 0.01 tons/month 0.01 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Product Information Monthly Throughput (only change if actual is known) Qmonth 75,600.70          barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,600.70            barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,600.70             barrels/month

Average organic liquid density WL 6.38 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 3.17 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 80.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 3,175,229                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 0.226                 psia PvA = exp(A-(B/TLA)) PvA 0.251                   psia PvA = exp(A-(B/TLA)) PvA 0.351                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.006 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 0.78 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 0.87 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.22 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 7.62 lb/month LF = FF P*MvKc) LF 8.48 lb/month LF = FF P*MvKc) LF 11.86 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 2.93 lb/month LD = KDSDD2P*MvKc)/12 months LD 3.25 lb/month LD = KDSDD2P*MvKc)/12 months LD 4.55 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Ethanol Product - same as January Ethanol Product - same as January Ethanol

Deck Design Data Total HAP Monthly Emissions 0.161 lb/month Total HAP Monthly Emissions 0.168 lb/month Total HAP Monthly Emissions 0.196 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.0207 lb/month hexane 0.0223 lb/month hexane 0.0283 lb/month

If bolted panel, also enter length 0 benzene 0.0178 lb/month benzene 0.0191 lb/month benzene 0.0239 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0355 lb/month 2,2,4 TMP 0.0374 lb/month 2,2,4 TMP 0.0450 lb/month

Loss Factor toluene 0.0463 lb/month toluene 0.0481 lb/month toluene 0.0556 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0069 lb/month ethylbenzene 0.0070 lb/month ethylbenzene 0.0074 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0337 lb/month xylenes 0.0342 lb/month xylenes 0.0362 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.0165 lb/month hexane 0.0180 lb/month hexane 0.0240 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 0.0123 lb/month benzene 0.0135 lb/month benzene 0.0183 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0184 lb/month 2,2,4 TMP 0.0204 lb/month 2,2,4 TMP 0.0279 lb/month

Deck drain Stub drain (1-inch diameter) 52 1.2 toluene 0.0164 lb/month toluene 0.0183 lb/month toluene 0.0257 lb/month

Legs (IFR type) IFR type, Adjustable 40 7.9 ethylbenzene 0.0009 lb/month ethylbenzene 0.0010 lb/month ethylbenzene 0.0015 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0038 lb/month xylenes 0.0043 lb/month xylenes 0.0063 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 38.90 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0043 lb/month hexane 0.0043 lb/month hexane 0.0043 lb/month

benzene 0.0055 lb/month benzene 0.0055 lb/month benzene 0.0055 lb/month, ,
TMP 0.0171 lb/month 2,2,4 TMP 0.0171 lb/month 2,2,4 TMP 0.0171 lb/month

toluene 0.0298 lb/month toluene 0.0298 lb/month toluene 0.0298 lb/month

ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month

xylenes 0.0298 lb/month xylenes 0.0298 lb/month xylenes 0.0298 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00145 hexane 86.18 50 0.00143 hexane 86.18 50 0.00136

benzene 78.11 50 0.00108 benzene 78.11 50 0.00107 benzene 78.11 50 0.00104

2,2,4 TMP 114.23 50 0.00163 2,2,4 TMP 114.23 50 0.00162 2,2,4 TMP 114.23 50 0.00158

toluene 92.14 50 0.00145 toluene 92.14 50 0.00145 toluene 92.14 50 0.00146

ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008

xylenes 106.17 50 0.00034 xylenes 106.17 50 0.00034 xylenes 106.17 50 0.00036

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000191 0.226     0.00084             hexane 0.000209 0.251      0.00083               hexane 0.000277 0.351          0.00079                

benzene 0.000157 0.226     0.00069             benzene 0.000173 0.251      0.00069               benzene 0.000233 0.351          0.00066                
2,2,4 TMP 0.000161 0.226     0.00071             2,2,4 TMP 0.000178 0.251      0.00071               2,2,4 TMP 0.000243 0.351          0.00069                

toluene 0.000178 0.226     0.00079             toluene 0.000198 0.251      0.00079               toluene 0.000277 0.351          0.00079                
ethylbenzene 0.000008 0.226     0.00004             ethylbenzene 0.000009 0.251      0.00004               ethylbenzene 0.000014 0.351          0.00004                

xylenes 0.000036 0.226     0.00016             xylenes 0.000040 0.251      0.00016               xylenes 0.000059 0.351          0.00017                
naphthalene 0.000000 0.226     0.00000             naphthalene 0.000000 0.251      0.00000               naphthalene 0.000000 0.351          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 120 Actuals 2017



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 36.36                          lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 48.43                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 63.23                       lb/month

0.02 tons/month 0.02 tons/month 0.03 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 75,600.70                   barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,600.70               barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,600.70                barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.550                          psia PvA = exp(A-(B/TLA)) PvA 0.781                      psia PvA = exp(A-(B/TLA)) PvA 1.060                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.010 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.014 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.019 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.93 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 2.76 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.78 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 18.72 lb/month LF = FF P*MvKc) LF 26.84 lb/month LF = FF P*MvKc) LF 36.79 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 7.19 lb/month LD = KDSDD2P*MvKc)/12 months LD 10.30 lb/month LD = KDSDD2P*MvKc)/12 months LD 14.12 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.251 lb/month Total HAP Monthly Emissions 0.313 lb/month Total HAP Monthly Emissions 0.386 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0394 lb/month hexane 0.0515 lb/month hexane 0.0653 lb/month

benzene 0.0330 lb/month benzene 0.0432 lb/month benzene 0.0550 lb/month

2,2,4 TMP 0.0596 lb/month 2,2,4 TMP 0.0761 lb/month 2,2,4 TMP 0.0954 lb/month

toluene 0.0703 lb/month toluene 0.0873 lb/month toluene 0.1077 lb/month

ethylbenzene 0.0084 lb/month ethylbenzene 0.0096 lb/month ethylbenzene 0.0110 lb/month

xylenes 0.0404 lb/month xylenes 0.0456 lb/month xylenes 0.0520 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0351 lb/month hexane 0.0472 lb/month hexane 0.0610 lb/month

benzene 0.0275 lb/month benzene 0.0376 lb/month benzene 0.0494 lb/month

2,2,4 TMP 0.0426 lb/month 2,2,4 TMP 0.0590 lb/month 2,2,4 TMP 0.0783 lb/month

toluene 0.0404 lb/month toluene 0.0575 lb/month toluene 0.0779 lb/month

ethylbenzene 0.0024 lb/month ethylbenzene 0.0036 lb/month ethylbenzene 0.0051 lb/month

xylenes 0.0106 lb/month xylenes 0.0157 lb/month xylenes 0.0222 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0043 lb/month hexane 0.0043 lb/month hexane 0.0043 lb/month

benzene 0.0055 lb/month benzene 0.0055 lb/month benzene 0.0055 lb/month

2,2,4 TMP 0.0171 lb/month 2,2,4 TMP 0.0171 lb/month 2,2,4 TMP 0.0171 lb/month

toluene 0.0298 lb/month toluene 0.0298 lb/month toluene 0.0298 lb/month

ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month

xylenes 0.0298 lb/month xylenes 0.0298 lb/month xylenes 0.0298 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00126 hexane 86.18 50 0.00118 hexane 86.18 50 0.00112

benzene 78.11 50 0.00099 benzene 78.11 50 0.00094 benzene 78.11 50 0.00090

2,2,4 TMP 114.23 50 0.00153 2,2,4 TMP 114.23 50 0.00148 2,2,4 TMP 114.23 50 0.00143

toluene 92.14 50 0.00145 toluene 92.14 50 0.00144 toluene 92.14 50 0.00142

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009

xylenes 106.17 50 0.00038 xylenes 106.17 50 0.00039 xylenes 106.17 50 0.00041

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000402 0.550                  0.00073                      hexane 0.000536 0.781         0.00069                  hexane 0.000686 1.060                      0.00065                   

benzene 0.000347 0.550                  0.00063                      benzene 0.000472 0.781         0.00060                  benzene 0.000613 1.060                      0.00058                   
2,2,4 TMP 0.000368 0.550                  0.00067                      2,2,4 TMP 0.000506 0.781         0.00065                  2,2,4 TMP 0.000665 1.060                      0.00063                   

toluene 0.000433 0.550                  0.00079                      toluene 0.000611 0.781         0.00078                  toluene 0.000819 1.060                      0.00077                   
ethylbenzene 0.000023 0.550                  0.00004                      ethylbenzene 0.000033 0.781         0.00004                  ethylbenzene 0.000046 1.060                      0.00004                   

xylenes 0.000098 0.550                  0.00018                      xylenes 0.000145 0.781         0.00019                  xylenes 0.000202 1.060                      0.00019                   
naphthalene 0.000000 0.550                  0.00000                      naphthalene 0.000000 0.781         0.00000                  naphthalene 0.000000 1.060                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 120 Actuals 2017



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 70.54                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 67.55                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 53.24                       lb/month

0.04 tons/month 0.03 tons/month 0.03 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 75,600.70              barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,600.70              barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,600.70                barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 1.196                     psia PvA = exp(A-(B/TLA)) PvA 1.141                     psia PvA = exp(A-(B/TLA)) PvA 0.873                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.021 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.020 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.015 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 4.29 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 4.08 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.09 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 41.71 lb/month LF = FF P*MvKc) LF 39.70 lb/month LF = FF P*MvKc) LF 30.08 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 16.01 lb/month LD = KDSDD2P*MvKc)/12 months LD 15.24 lb/month LD = KDSDD2P*MvKc)/12 months LD 11.55 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.422 lb/month Total HAP Monthly Emissions 0.407 lb/month Total HAP Monthly Emissions 0.337 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0718 lb/month hexane 0.0692 lb/month hexane 0.0561 lb/month

benzene 0.0606 lb/month benzene 0.0583 lb/month benzene 0.0471 lb/month

2,2,4 TMP 0.1046 lb/month 2,2,4 TMP 0.1009 lb/month 2,2,4 TMP 0.0824 lb/month

toluene 0.1177 lb/month toluene 0.1136 lb/month toluene 0.0940 lb/month

ethylbenzene 0.0118 lb/month ethylbenzene 0.0115 lb/month ethylbenzene 0.0101 lb/month

xylenes 0.0552 lb/month xylenes 0.0539 lb/month xylenes 0.0477 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0676 lb/month hexane 0.0649 lb/month hexane 0.0518 lb/month

benzene 0.0551 lb/month benzene 0.0528 lb/month benzene 0.0415 lb/month

2,2,4 TMP 0.0876 lb/month 2,2,4 TMP 0.0838 lb/month 2,2,4 TMP 0.0654 lb/month

toluene 0.0878 lb/month toluene 0.0838 lb/month toluene 0.0642 lb/month

ethylbenzene 0.0058 lb/month ethylbenzene 0.0055 lb/month ethylbenzene 0.0041 lb/month

xylenes 0.0254 lb/month xylenes 0.0241 lb/month xylenes 0.0178 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0043 lb/month hexane 0.0043 lb/month hexane 0.0043 lb/month

benzene 0.0055 lb/month benzene 0.0055 lb/month benzene 0.0055 lb/month

2,2,4 TMP 0.0171 lb/month 2,2,4 TMP 0.0171 lb/month 2,2,4 TMP 0.0171 lb/month

toluene 0.0298 lb/month toluene 0.0298 lb/month toluene 0.0298 lb/month

ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month

xylenes 0.0298 lb/month xylenes 0.0298 lb/month xylenes 0.0298 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00109 hexane 86.18 50 0.00110 hexane 86.18 50 0.00116

benzene 78.11 50 0.00089 benzene 78.11 50 0.00089 benzene 78.11 50 0.00093

2,2,4 TMP 114.23 50 0.00141 2,2,4 TMP 114.23 50 0.00142 2,2,4 TMP 114.23 50 0.00146

toluene 92.14 50 0.00142 toluene 92.14 50 0.00142 toluene 92.14 50 0.00143

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009

xylenes 106.17 50 0.00041 xylenes 106.17 50 0.00041 xylenes 106.17 50 0.00040

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000756 1.196             0.00063                 hexane 0.000728 1.141                   0.00064                 hexane 0.000587 0.873        0.00067                   

benzene 0.000680 1.196             0.00057                 benzene 0.000653 1.141                   0.00057                 benzene 0.000519 0.873        0.00059                   
2,2,4 TMP 0.000739 1.196             0.00062                 2,2,4 TMP 0.000709 1.141                   0.00062                 2,2,4 TMP 0.000559 0.873        0.00064                   

toluene 0.000920 1.196             0.00077                 toluene 0.000879 1.141                   0.00077                 toluene 0.000679 0.873        0.00078                   
ethylbenzene 0.000053 1.196             0.00004                 ethylbenzene 0.000050 1.141                   0.00004                 ethylbenzene 0.000038 0.873        0.00004                   

xylenes 0.000231 1.196             0.00019                 xylenes 0.000219 1.141                   0.00019                 xylenes 0.000164 0.873        0.00019                   
naphthalene 0.000000 1.196             0.00000                 naphthalene 0.000000 1.141                   0.00000                 naphthalene 0.000000 0.873        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 120 Actuals 2017



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 37.67                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 28.91                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 22.31                lb/month

0.02 tons/month 0.01 tons/month 0.01 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 75,600.70               barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,600.70             barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,600.70         barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.575                      psia PvA = exp(A-(B/TLA)) PvA 0.404                    psia PvA = exp(A-(B/TLA)) PvA 0.275                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.010 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 2.02 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 1.41 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 0.95 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 8.53 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 19.60 lb/month LF = FF P*MvKc) LF 13.71 lb/month LF = FF P*MvKc) LF 9.27 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 7.53 lb/month LD = KDSDD2P*MvKc)/12 months LD 5.26 lb/month LD = KDSDD2P*MvKc)/12 months LD 3.56 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.258 lb/month Total HAP Monthly Emissions 0.211 lb/month Total HAP Monthly Emissions 0.175 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0407 lb/month hexane 0.0314 lb/month hexane 0.0237 lb/month

benzene 0.0341 lb/month benzene 0.0264 lb/month benzene 0.0202 lb/month

2,2,4 TMP 0.0614 lb/month 2,2,4 TMP 0.0490 lb/month
, ,
TMP 0.0392 lb/month

toluene 0.0721 lb/month toluene 0.0595 lb/month toluene 0.0499 lb/month

ethylbenzene 0.0085 lb/month ethylbenzene 0.0077 lb/month ethylbenzene 0.0071 lb/month

xylenes 0.0410 lb/month xylenes 0.0373 lb/month xylenes 0.0346 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0365 lb/month hexane 0.0271 lb/month hexane 0.0195 lb/month

benzene 0.0286 lb/month benzene 0.0208 lb/month benzene 0.0147 lb/month

2,2,4 TMP 0.0444 lb/month 2,2,4 TMP 0.0320 lb/month
, ,
TMP 0.0222 lb/month

toluene 0.0423 lb/month toluene 0.0297 lb/month toluene 0.0200 lb/month

ethylbenzene 0.0026 lb/month ethylbenzene 0.0017 lb/month ethylbenzene 0.0011 lb/month

xylenes 0.0111 lb/month xylenes 0.0075 lb/month xylenes 0.0048 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0043 lb/month hexane 0.0043 lb/month hexane 0.0043 lb/month

benzene 0.0055 lb/month benzene 0.0055 lb/month benzene 0.0055 lb/month

2,2,4 TMP 0.0171 lb/month 2,2,4 TMP 0.0171 lb/month
, ,
TMP 0.0171 lb/month

toluene 0.0298 lb/month toluene 0.0298 lb/month toluene 0.0298 lb/month

ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month ethylbenzene 0.0060 lb/month

xylenes 0.0298 lb/month xylenes 0.0298 lb/month xylenes 0.0298 lb/month

naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month naphthalene 0.0018 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00125 hexane 86.18 50 0.00133 hexane 86.18 50 0.00141

benzene 78.11 50 0.00098 benzene 78.11 50 0.00102 benzene 78.11 50 0.00106

2,2,4 TMP 114.23 50 0.00152 2,2,4 TMP 114.23 50 0.00157 2,2,4 TMP 114.23 50 0.00161

toluene 92.14 50 0.00145 toluene 92.14 50 0.00146 toluene 92.14 50 0.00145

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008

xylenes 106.17 50 0.00038 xylenes 106.17 50 0.00037 xylenes 106.17 50 0.00035

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000418 0.575          0.00073                  hexane 0.000312 0.404        0.00077                hexane 0.000225 0.275     0.00082            

benzene 0.000361 0.575          0.00063                  benzene 0.000265 0.404        0.00065                benzene 0.000187 0.275     0.00068            
2,2,4 TMP 0.000383 0.575          0.00067                  2,2,4 TMP 0.000278 0.404        0.00069                2,2,4 TMP 0.000193 0.275     0.00070            

toluene 0.000453 0.575          0.00079                  toluene 0.000320 0.404        0.00079                toluene 0.000217 0.275     0.00079            
ethylbenzene 0.000024 0.575          0.00004                  ethylbenzene 0.000016 0.404        0.00004                ethylbenzene 0.000010 0.275     0.00004            

xylenes 0.000103 0.575          0.00018                  xylenes 0.000070 0.404        0.00017                xylenes 0.000045 0.275     0.00016            
naphthalene 0.000000 0.575          0.00000                  naphthalene 0.000000 0.404        0.00000                naphthalene 0.000000 0.275     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 120 Actuals 2017



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

121
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 804.52               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 863.13                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,081.64               lb/month

0.40 tons/month 0.43 tons/month 0.54 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Product Information Monthly Throughput (only change if actual is known) Qmonth 368,076.94        barrels/month Monthly Throughput (only change if actual is known) Qmonth 368,076.94          barrels/month Monthly Throughput (only change if actual is known) Qmonth 368,076.94           barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.50 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 150.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 15,459,232                         gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.930                 psia PvA = exp(A-(B/TLA)) PvA 3.124                   psia PvA = exp(A-(B/TLA)) PvA 3.819                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.056 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.076 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Primary only  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 264.61 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 284.37 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 358.02 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 19.44 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 19.44 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 19.44 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 328.85 lb/month LF = FF P*MvKc) LF 353.40 lb/month LF = FF P*MvKc) LF 444.93 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 5.8 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.3 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 191.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 205.92 lb/month LD = KDSDD2P*MvKc)/12 months LD 259.25 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 2.1 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 15.158 lb/month Total HAP Monthly Emissions 16.412 lb/month Total HAP Monthly Emissions 21.409 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 2.8356 lb/month hexane 3.1082 lb/month hexane 4.1714 lb/month

If bolted panel, also enter length 0 benzene 2.2178 lb/month benzene 2.4340 lb/month benzene 3.2870 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 3.7291 lb/month 2,2,4 TMP 4.0662 lb/month 2,2,4 TMP 5.4065 lb/month

Loss Factor toluene 3.9917 lb/month toluene 4.3146 lb/month toluene 5.6194 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.4135 lb/month ethylbenzene 0.4332 lb/month ethylbenzene 0.5146 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 1.9705 lb/month xylenes 2.0557 lb/month xylenes 2.4100 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0813 lb/month naphthalene 0.0814 lb/month naphthalene 0.0819 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 2.6412 lb/month hexane 2.9138 lb/month hexane 3.9770 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 1.9651 lb/month benzene 2.1813 lb/month benzene 3.0343 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 2.9516 lb/month 2,2,4 TMP 3.2887 lb/month 2,2,4 TMP 4.6290 lb/month

Deck drain 90% closed 60 1.8 toluene 2.6310 lb/month toluene 2.9540 lb/month toluene 4.2588 lb/month

Legs (IFR type) IFR type, Adjustable 112 7.9 ethylbenzene 0.1414 lb/month ethylbenzene 0.1610 lb/month ethylbenzene 0.2425 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.6099 lb/month xylenes 0.6951 lb/month xylenes 1.0494 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0006 lb/month naphthalene 0.0008 lb/month naphthalene 0.0013 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 90.10 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.1944 lb/month hexane 0.1944 lb/month hexane 0.1944 lb/month

benzene 0.2527 lb/month benzene 0.2527 lb/month benzene 0.2527 lb/month, ,
TMP 0.7775 lb/month 2,2,4 TMP 0.7775 lb/month 2,2,4 TMP 0.7775 lb/month

toluene 1.3606 lb/month toluene 1.3606 lb/month toluene 1.3606 lb/month

ethylbenzene 0.2721 lb/month ethylbenzene 0.2721 lb/month ethylbenzene 0.2721 lb/month

xylenes 1.3606 lb/month xylenes 1.3606 lb/month xylenes 1.3606 lb/month

naphthalene 0.0807 lb/month naphthalene 0.0807 lb/month naphthalene 0.0807 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00336 hexane 86.18 65 0.00345 hexane 86.18 65 0.00374

benzene 78.11 65 0.00250 benzene 78.11 65 0.00259 benzene 78.11 65 0.00286

2,2,4 TMP 114.23 65 0.00376 2,2,4 TMP 114.23 65 0.00390 2,2,4 TMP 114.23 65 0.00436

toluene 92.14 65 0.00335 toluene 92.14 65 0.00350 toluene 92.14 65 0.00401

ethylbenzene 106.17 65 0.00018 ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00023

xylenes 106.17 65 0.00078 xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00099

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.930     0.00254             hexane 0.008137 3.124      0.00260               hexane 0.010785 3.819          0.00282                

benzene 0.006102 2.930     0.00208             benzene 0.006720 3.124      0.00215               benzene 0.009079 3.819          0.00238                
2,2,4 TMP 0.006268 2.930     0.00214             2,2,4 TMP 0.006928 3.124      0.00222               2,2,4 TMP 0.009471 3.819          0.00248                

toluene 0.006926 2.930     0.00236             toluene 0.007715 3.124      0.00247               toluene 0.010802 3.819          0.00283                
ethylbenzene 0.000323 2.930     0.00011             ethylbenzene 0.000365 3.124      0.00012               ethylbenzene 0.000534 3.819          0.00014                

xylenes 0.001393 2.930     0.00048             xylenes 0.001576 3.124      0.00050               xylenes 0.002310 3.819          0.00060                
naphthalene 0.000001 2.930     0.00000             naphthalene 0.000001 3.124      0.00000               naphthalene 0.000002 3.819          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 121 Actuals 2017



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,485.06                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,932.63                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,469.34                  lb/month

0.74 tons/month 0.97 tons/month 1.23 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 368,076.94                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 368,076.94             barrels/month Monthly Throughput (only change if actual is known) Qmonth 368,076.94              barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.998                          psia PvA = exp(A-(B/TLA)) PvA 6.162                      psia PvA = exp(A-(B/TLA)) PvA 7.384                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.137 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.175 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 493.99 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 644.85 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 825.75 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 19.44 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 19.44 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 19.44 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 613.91 lb/month LF = FF P*MvKc) LF 801.39 lb/month LF = FF P*MvKc) LF 1,026.20 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 357.72 lb/month LD = KDSDD2P*MvKc)/12 months LD 466.96 lb/month LD = KDSDD2P*MvKc)/12 months LD 597.95 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 31.725 lb/month Total HAP Monthly Emissions 44.412 lb/month Total HAP Monthly Emissions 60.853 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 6.2856 lb/month hexane 8.7940 lb/month hexane 11.9544 lb/month

benzene 5.0171 lb/month benzene 7.1073 lb/month benzene 9.7775 lb/month

2,2,4 TMP 8.1598 lb/month 2,2,4 TMP 11.5266 lb/month 2,2,4 TMP 15.8680 lb/month

toluene 8.3728 lb/month toluene 11.8266 lb/month toluene 16.3699 lb/month

ethylbenzene 0.6947 lb/month ethylbenzene 0.9302 lb/month ethylbenzene 1.2502 lb/month

xylenes 3.1956 lb/month xylenes 4.2271 lb/month xylenes 5.6329 lb/month

naphthalene 0.0833 lb/month naphthalene 0.0852 lb/month naphthalene 0.0881 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 6.0912 lb/month hexane 8.5996 lb/month hexane 11.7600 lb/month

benzene 4.7644 lb/month benzene 6.8546 lb/month benzene 9.5248 lb/month

2,2,4 TMP 7.3823 lb/month 2,2,4 TMP 10.7491 lb/month 2,2,4 TMP 15.0905 lb/month

toluene 7.0122 lb/month toluene 10.4659 lb/month toluene 15.0093 lb/month

ethylbenzene 0.4225 lb/month ethylbenzene 0.6581 lb/month ethylbenzene 0.9781 lb/month

xylenes 1.8350 lb/month xylenes 2.8665 lb/month xylenes 4.2722 lb/month

naphthalene 0.0026 lb/month naphthalene 0.0045 lb/month naphthalene 0.0074 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1944 lb/month hexane 0.1944 lb/month hexane 0.1944 lb/month

benzene 0.2527 lb/month benzene 0.2527 lb/month benzene 0.2527 lb/month

2,2,4 TMP 0.7775 lb/month 2,2,4 TMP 0.7775 lb/month 2,2,4 TMP 0.7775 lb/month

toluene 1.3606 lb/month toluene 1.3606 lb/month toluene 1.3606 lb/month

ethylbenzene 0.2721 lb/month ethylbenzene 0.2721 lb/month ethylbenzene 0.2721 lb/month

xylenes 1.3606 lb/month xylenes 1.3606 lb/month xylenes 1.3606 lb/month

naphthalene 0.0807 lb/month naphthalene 0.0807 lb/month naphthalene 0.0807 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00416 hexane 86.18 65 0.00449 hexane 86.18 65 0.00480

benzene 78.11 65 0.00325 benzene 78.11 65 0.00358 benzene 78.11 65 0.00389

2,2,4 TMP 114.23 65 0.00504 2,2,4 TMP 114.23 65 0.00562 2,2,4 TMP 114.23 65 0.00616

toluene 92.14 65 0.00478 toluene 92.14 65 0.00547 toluene 92.14 65 0.00613

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00034 ethylbenzene 106.17 65 0.00040

xylenes 106.17 65 0.00125 xylenes 106.17 65 0.00150 xylenes 106.17 65 0.00174

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.998                  0.00313                      hexane 0.020891 6.162         0.00339                  hexane 0.026733 7.384                      0.00362                   

benzene 0.013521 4.998                  0.00271                      benzene 0.018372 6.162         0.00298                  benzene 0.023889 7.384                      0.00324                   
2,2,4 TMP 0.014325 4.998                  0.00287                      2,2,4 TMP 0.019700 6.162         0.00320                  2,2,4 TMP 0.025880 7.384                      0.00350                   

toluene 0.016869 4.998                  0.00338                      toluene 0.023780 6.162         0.00386                  toluene 0.031912 7.384                      0.00432                   
ethylbenzene 0.000882 4.998                  0.00018                      ethylbenzene 0.001298 6.162         0.00021                  ethylbenzene 0.001805 7.384                      0.00024                   

xylenes 0.003831 4.998                  0.00077                      xylenes 0.005652 6.162         0.00092                  xylenes 0.007883 7.384                      0.00107                   
naphthalene 0.000004 4.998                  0.00000                      naphthalene 0.000007 6.162         0.00000                  naphthalene 0.000011 7.384                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 121 Actuals 2017



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,736.35                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,626.64                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,107.29                  lb/month

1.37 tons/month 1.31 tons/month 1.05 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 368,076.94            barrels/month Monthly Throughput (only change if actual is known) Qmonth 368,076.94            barrels/month Monthly Throughput (only change if actual is known) Qmonth 368,076.94              barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.929                     psia PvA = exp(A-(B/TLA)) PvA 7.709                     psia PvA = exp(A-(B/TLA)) PvA 6.579                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.194 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.186 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.149 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 915.74 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 878.76 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 703.72 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 19.44 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 19.44 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 19.44 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 1,138.05 lb/month LF = FF P*MvKc) LF 1,092.09 lb/month LF = FF P*MvKc) LF 874.55 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 663.12 lb/month LD = KDSDD2P*MvKc)/12 months LD 636.35 lb/month LD = KDSDD2P*MvKc)/12 months LD 509.59 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 69.407 lb/month Total HAP Monthly Emissions 65.866 lb/month Total HAP Monthly Emissions 49.636 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 13.5713 lb/month hexane 12.9039 lb/month hexane 9.8072 lb/month

benzene 11.1546 lb/month benzene 10.5855 lb/month benzene 7.9596 lb/month

2,2,4 TMP 18.1193 lb/month 2,2,4 TMP 17.1880 lb/month 2,2,4 TMP 12.9083 lb/month

toluene 18.7540 lb/month toluene 17.7659 lb/month toluene 13.2635 lb/month

ethylbenzene 1.4213 lb/month ethylbenzene 1.3502 lb/month ethylbenzene 1.0304 lb/month

xylenes 6.3860 lb/month xylenes 6.0728 lb/month xylenes 4.6667 lb/month

naphthalene 0.0897 lb/month naphthalene 0.0890 lb/month naphthalene 0.0861 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 13.3769 lb/month hexane 12.7095 lb/month hexane 9.6128 lb/month

benzene 10.9019 lb/month benzene 10.3328 lb/month benzene 7.7070 lb/month

2,2,4 TMP 17.3418 lb/month 2,2,4 TMP 16.4105 lb/month 2,2,4 TMP 12.1308 lb/month

toluene 17.3934 lb/month toluene 16.4052 lb/month toluene 11.9029 lb/month

ethylbenzene 1.1492 lb/month ethylbenzene 1.0781 lb/month ethylbenzene 0.7582 lb/month

xylenes 5.0254 lb/month xylenes 4.7122 lb/month xylenes 3.3061 lb/month

naphthalene 0.0091 lb/month naphthalene 0.0084 lb/month naphthalene 0.0054 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1944 lb/month hexane 0.1944 lb/month hexane 0.1944 lb/month

benzene 0.2527 lb/month benzene 0.2527 lb/month benzene 0.2527 lb/month

2,2,4 TMP 0.7775 lb/month 2,2,4 TMP 0.7775 lb/month 2,2,4 TMP 0.7775 lb/month

toluene 1.3606 lb/month toluene 1.3606 lb/month toluene 1.3606 lb/month

ethylbenzene 0.2721 lb/month ethylbenzene 0.2721 lb/month ethylbenzene 0.2721 lb/month

xylenes 1.3606 lb/month xylenes 1.3606 lb/month xylenes 1.3606 lb/month

naphthalene 0.0807 lb/month naphthalene 0.0807 lb/month naphthalene 0.0807 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00492 hexane 86.18 65 0.00487 hexane 86.18 65 0.00460

benzene 78.11 65 0.00401 benzene 78.11 65 0.00396 benzene 78.11 65 0.00369

2,2,4 TMP 114.23 65 0.00638 2,2,4 TMP 114.23 65 0.00629 2,2,4 TMP 114.23 65 0.00581

toluene 92.14 65 0.00640 toluene 92.14 65 0.00629 toluene 92.14 65 0.00570

ethylbenzene 106.17 65 0.00042 ethylbenzene 106.17 65 0.00041 ethylbenzene 106.17 65 0.00036

xylenes 106.17 65 0.00185 xylenes 106.17 65 0.00181 xylenes 106.17 65 0.00158

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.929             0.00371                 hexane 0.028346 7.709                   0.00368                 hexane 0.022847 6.579        0.00347                   

benzene 0.026475 7.929             0.00334                 benzene 0.025426 7.709                   0.00330                 benzene 0.020210 6.579        0.00307                   
2,2,4 TMP 0.028797 7.929             0.00363                 2,2,4 TMP 0.027613 7.709                   0.00358                 2,2,4 TMP 0.021752 6.579        0.00331                   

toluene 0.035808 7.929             0.00452                 toluene 0.034222 7.709                   0.00444                 toluene 0.026460 6.579        0.00402                   
ethylbenzene 0.002053 7.929             0.00026                 ethylbenzene 0.001952 7.709                   0.00025                 ethylbenzene 0.001463 6.579        0.00022                   

xylenes 0.008979 7.929             0.00113                 xylenes 0.008531 7.709                   0.00111                 xylenes 0.006378 6.579        0.00097                   
naphthalene 0.000013 7.929             0.00000                 naphthalene 0.000013 7.709                   0.00000                 naphthalene 0.000009 6.579        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 121 Actuals 2017



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,534.67                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,193.87               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 915.97              lb/month

0.77 tons/month 0.60 tons/month 0.46 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 368,076.94             barrels/month Monthly Throughput (only change if actual is known) Qmonth 368,076.94           barrels/month Monthly Throughput (only change if actual is known) Qmonth 368,076.94       barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.134                      psia PvA = exp(A-(B/TLA)) PvA 4.160                    psia PvA = exp(A-(B/TLA)) PvA 3.296                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.108 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.084 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.064 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 510.71 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 395.85 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 302.18 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 19.44 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 19.44 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 19.44 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 634.69 lb/month LF = FF P*MvKc) LF 491.94 lb/month LF = FF P*MvKc) LF 375.53 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 369.83 lb/month LD = KDSDD2P*MvKc)/12 months LD 286.65 lb/month LD = KDSDD2P*MvKc)/12 months LD 218.82 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 33.075 lb/month Total HAP Monthly Emissions 24.151 lb/month Total HAP Monthly Emissions 17.575 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 6.5563 lb/month hexane 4.7421 lb/month hexane 3.3588 lb/month

benzene 5.2410 lb/month benzene 3.7503 lb/month benzene 2.6337 lb/month

2,2,4 TMP 8.5187 lb/month 2,2,4 TMP 6.1398 lb/month
, ,
TMP 4.3787 lb/month

toluene 8.7372 lb/month toluene 6.3445 lb/month toluene 4.6161 lb/month

ethylbenzene 0.7191 lb/month ethylbenzene 0.5611 lb/month ethylbenzene 0.4517 lb/month

xylenes 3.3024 lb/month xylenes 2.6127 lb/month xylenes 2.1362 lb/month

naphthalene 0.0834 lb/month naphthalene 0.0823 lb/month naphthalene 0.0815 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 6.3619 lb/month hexane 4.5477 lb/month hexane 3.1645 lb/month

benzene 4.9883 lb/month benzene 3.4976 lb/month benzene 2.3811 lb/month

2,2,4 TMP 7.7412 lb/month 2,2,4 TMP 5.3623 lb/month
, ,
TMP 3.6012 lb/month

toluene 7.3765 lb/month toluene 4.9839 lb/month toluene 3.2555 lb/month

ethylbenzene 0.4470 lb/month ethylbenzene 0.2890 lb/month ethylbenzene 0.1796 lb/month

xylenes 1.9418 lb/month xylenes 1.2520 lb/month xylenes 0.7756 lb/month

naphthalene 0.0028 lb/month naphthalene 0.0016 lb/month naphthalene 0.0009 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1944 lb/month hexane 0.1944 lb/month hexane 0.1944 lb/month

benzene 0.2527 lb/month benzene 0.2527 lb/month benzene 0.2527 lb/month

2,2,4 TMP 0.7775 lb/month 2,2,4 TMP 0.7775 lb/month
, ,
TMP 0.7775 lb/month

toluene 1.3606 lb/month toluene 1.3606 lb/month toluene 1.3606 lb/month

ethylbenzene 0.2721 lb/month ethylbenzene 0.2721 lb/month ethylbenzene 0.2721 lb/month

xylenes 1.3606 lb/month xylenes 1.3606 lb/month xylenes 1.3606 lb/month

naphthalene 0.0807 lb/month naphthalene 0.0807 lb/month naphthalene 0.0807 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00420 hexane 86.18 65 0.00387 hexane 86.18 65 0.00353

benzene 78.11 65 0.00329 benzene 78.11 65 0.00298 benzene 78.11 65 0.00266

2,2,4 TMP 114.23 65 0.00511 2,2,4 TMP 114.23 65 0.00457 2,2,4 TMP 114.23 65 0.00402

toluene 92.14 65 0.00487 toluene 92.14 65 0.00424 toluene 92.14 65 0.00363

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00025 ethylbenzene 106.17 65 0.00020

xylenes 106.17 65 0.00128 xylenes 106.17 65 0.00107 xylenes 106.17 65 0.00087

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 5.134          0.00317                  hexane 0.012151 4.160        0.00292                hexane 0.008774 3.296     0.00266            

benzene 0.014066 5.134          0.00274                  benzene 0.010311 4.160        0.00248                benzene 0.007284 3.296     0.00221            
2,2,4 TMP 0.014926 5.134          0.00291                  2,2,4 TMP 0.010809 4.160        0.00260                2,2,4 TMP 0.007533 3.296     0.00229            

toluene 0.017633 5.134          0.00343                  toluene 0.012455 4.160        0.00299                toluene 0.008443 3.296     0.00256            
ethylbenzene 0.000927 5.134          0.00018                  ethylbenzene 0.000627 4.160        0.00015                ethylbenzene 0.000404 3.296     0.00012            

xylenes 0.004028 5.134          0.00078                  xylenes 0.002715 4.160        0.00065                xylenes 0.001746 3.296     0.00053            
naphthalene 0.000005 5.134          0.00000                  naphthalene 0.000003 4.160        0.00000                naphthalene 0.000002 3.296     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS
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MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

114
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 26.04                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 27.50                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 32.83                    lb/month

0.01 tons/month 0.01 tons/month 0.02 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Product Information Monthly Throughput (only change if actual is known) Qmonth 200,137.44        barrels/month Monthly Throughput (only change if actual is known) Qmonth 200,137.44          barrels/month Monthly Throughput (only change if actual is known) Qmonth 200,137.44           barrels/month

Average organic liquid density WL 6.38 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 3.17 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 120.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 8,405,773                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 484.18               TB = TAA + 0.003 αs I TB 487.17                 TB = TAA + 0.003 αs I TB 496.71                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) Gray, light TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 485.13 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 488.59 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 498.68 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 0.235                 psia PvA = exp(A-(B/TLA)) PvA 0.266                   psia PvA = exp(A-(B/TLA)) PvA 0.378                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.22 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 1.38 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.98 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.05 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.05 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.05 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 2.93 lb/month LF = FF P*MvKc) LF 3.32 lb/month LF = FF P*MvKc) LF 4.74 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 6.84 lb/month LD = KDSDD2P*MvKc)/12 months LD 7.75 lb/month LD = KDSDD2P*MvKc)/12 months LD 11.07 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Ethanol Product - same as January Ethanol Product - same as January Ethanol

Deck Design Data Total HAP Monthly Emissions 0.229 lb/month Total HAP Monthly Emissions 0.238 lb/month Total HAP Monthly Emissions 0.267 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.0234 lb/month hexane 0.0252 lb/month hexane 0.0314 lb/month

If bolted panel, also enter length 0 benzene 0.0216 lb/month benzene 0.0231 lb/month benzene 0.0281 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0479 lb/month 2,2,4 TMP 0.0502 lb/month 2,2,4 TMP 0.0581 lb/month

Loss Factor toluene 0.0686 lb/month toluene 0.0708 lb/month toluene 0.0786 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0114 lb/month ethylbenzene 0.0115 lb/month ethylbenzene 0.0120 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0564 lb/month xylenes 0.0570 lb/month xylenes 0.0591 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0031 lb/month naphthalene 0.0031 lb/month naphthalene 0.0031 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.0159 lb/month hexane 0.0177 lb/month hexane 0.0239 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.0119 lb/month benzene 0.0133 lb/month benzene 0.0183 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0178 lb/month 2,2,4 TMP 0.0201 lb/month 2,2,4 TMP 0.0280 lb/month

Deck drain Stub drain (1-inch diameter) 116 1.2 toluene 0.0159 lb/month toluene 0.0181 lb/month toluene 0.0259 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0009 lb/month ethylbenzene 0.0010 lb/month ethylbenzene 0.0015 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0037 lb/month xylenes 0.0043 lb/month xylenes 0.0065 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 14.38 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0075 lb/month hexane 0.0075 lb/month hexane 0.0075 lb/month

benzene 0.0098 lb/month benzene 0.0098 lb/month benzene 0.0098 lb/month, ,
TMP 0.0301 lb/month 2,2,4 TMP 0.0301 lb/month 2,2,4 TMP 0.0301 lb/month

toluene 0.0527 lb/month toluene 0.0527 lb/month toluene 0.0527 lb/month

ethylbenzene 0.0105 lb/month ethylbenzene 0.0105 lb/month ethylbenzene 0.0105 lb/month

xylenes 0.0527 lb/month xylenes 0.0527 lb/month xylenes 0.0527 lb/month

naphthalene 0.0031 lb/month naphthalene 0.0031 lb/month naphthalene 0.0031 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00145 hexane 86.18 50 0.00142 hexane 86.18 50 0.00134

benzene 78.11 50 0.00108 benzene 78.11 50 0.00107 benzene 78.11 50 0.00103

2,2,4 TMP 114.23 50 0.00162 2,2,4 TMP 114.23 50 0.00161 2,2,4 TMP 114.23 50 0.00158

toluene 92.14 50 0.00145 toluene 92.14 50 0.00145 toluene 92.14 50 0.00146

ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008

xylenes 106.17 50 0.00034 xylenes 106.17 50 0.00034 xylenes 106.17 50 0.00036

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000197 0.235     0.00084             hexane 0.000219 0.266      0.00082               hexane 0.000295 0.378          0.00078                

benzene 0.000162 0.235     0.00069             benzene 0.000182 0.266      0.00068               benzene 0.000250 0.378          0.00066                
2,2,4 TMP 0.000167 0.235     0.00071             2,2,4 TMP 0.000188 0.266      0.00071               2,2,4 TMP 0.000261 0.378          0.00069                

toluene 0.000185 0.235     0.00079             toluene 0.000210 0.266      0.00079               toluene 0.000299 0.378          0.00079                
ethylbenzene 0.000009 0.235     0.00004             ethylbenzene 0.000010 0.266      0.00004               ethylbenzene 0.000015 0.378          0.00004                

xylenes 0.000037 0.235     0.00016             xylenes 0.000043 0.266      0.00016               xylenes 0.000065 0.378          0.00017                
naphthalene 0.000000 0.235     0.00000             naphthalene 0.000000 0.266      0.00000               naphthalene 0.000000 0.378          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.7198 hexane 6.878 1171.5 224.37 0.7998 hexane 6.878 1171.5 224.37 1.0768
benzene 6.906 1211 220.79 0.4129 benzene 6.906 1211 220.79 0.4621 benzene 6.906 1211 220.79 0.6347

2,2,4 TMP 6.812 1257.8 220.74 0.2018 2,2,4 TMP 6.812 1257.8 220.74 0.2269 2,2,4 TMP 6.812 1257.8 220.74 0.3155
toluene 7.017 1377.6 222.64 0.1031 toluene 7.017 1377.6 222.64 0.1169 toluene 7.017 1377.6 222.64 0.1668

ethylbenzene 6.95 1419.3 212.61 0.0278 ethylbenzene 6.95 1419.3 212.61 0.0321 ethylbenzene 6.95 1419.3 212.61 0.0480
xylenes 7.009 1462.3 215.11 0.0240 xylenes 7.009 1462.3 215.11 0.0277 xylenes 7.009 1462.3 215.11 0.0415

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0009

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 114 Actuals 2017



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 43.80                          lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 56.82                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 72.57                       lb/month

0.02 tons/month 0.03 tons/month 0.04 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 200,137.44                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 200,137.44             barrels/month Monthly Throughput (only change if actual is known) Qmonth 200,137.44              barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.05                        TB = TAA + 0.003 αs I TB 520.93                    TB = TAA + 0.003 αs I TB 530.67                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.74 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.05 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.01 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.607                          psia PvA = exp(A-(B/TLA)) PvA 0.873                      psia PvA = exp(A-(B/TLA)) PvA 1.189                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.015 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.021 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.20 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 4.64 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 6.39 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.05 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.05 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.05 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 7.66 lb/month LF = FF P*MvKc) LF 11.13 lb/month LF = FF P*MvKc) LF 15.33 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 17.90 lb/month LD = KDSDD2P*MvKc)/12 months LD 25.99 lb/month LD = KDSDD2P*MvKc)/12 months LD 35.80 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.326 lb/month Total HAP Monthly Emissions 0.392 lb/month Total HAP Monthly Emissions 0.469 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0432 lb/month hexane 0.0559 lb/month hexane 0.0703 lb/month

benzene 0.0378 lb/month benzene 0.0486 lb/month benzene 0.0609 lb/month

2,2,4 TMP 0.0737 lb/month 2,2,4 TMP 0.0912 lb/month 2,2,4 TMP 0.1114 lb/month

toluene 0.0944 lb/month toluene 0.1126 lb/month toluene 0.1342 lb/month

ethylbenzene 0.0131 lb/month ethylbenzene 0.0144 lb/month ethylbenzene 0.0159 lb/month

xylenes 0.0637 lb/month xylenes 0.0693 lb/month xylenes 0.0762 lb/month

naphthalene 0.0031 lb/month naphthalene 0.0032 lb/month naphthalene 0.0032 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0356 lb/month hexane 0.0484 lb/month hexane 0.0627 lb/month

benzene 0.0280 lb/month benzene 0.0388 lb/month benzene 0.0511 lb/month

2,2,4 TMP 0.0436 lb/month 2,2,4 TMP 0.0611 lb/month 2,2,4 TMP 0.0813 lb/month

toluene 0.0417 lb/month toluene 0.0599 lb/month toluene 0.0815 lb/month

ethylbenzene 0.0025 lb/month ethylbenzene 0.0038 lb/month ethylbenzene 0.0054 lb/month

xylenes 0.0110 lb/month xylenes 0.0166 lb/month xylenes 0.0235 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0075 lb/month hexane 0.0075 lb/month hexane 0.0075 lb/month

benzene 0.0098 lb/month benzene 0.0098 lb/month benzene 0.0098 lb/month

2,2,4 TMP 0.0301 lb/month 2,2,4 TMP 0.0301 lb/month 2,2,4 TMP 0.0301 lb/month

toluene 0.0527 lb/month toluene 0.0527 lb/month toluene 0.0527 lb/month

ethylbenzene 0.0105 lb/month ethylbenzene 0.0105 lb/month ethylbenzene 0.0105 lb/month

xylenes 0.0527 lb/month xylenes 0.0527 lb/month xylenes 0.0527 lb/month

naphthalene 0.0031 lb/month naphthalene 0.0031 lb/month naphthalene 0.0031 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00124 hexane 86.18 50 0.00116 hexane 86.18 50 0.00109

benzene 78.11 50 0.00097 benzene 78.11 50 0.00093 benzene 78.11 50 0.00089

2,2,4 TMP 114.23 50 0.00152 2,2,4 TMP 114.23 50 0.00146 2,2,4 TMP 114.23 50 0.00141

toluene 92.14 50 0.00145 toluene 92.14 50 0.00143 toluene 92.14 50 0.00142

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009

xylenes 106.17 50 0.00038 xylenes 106.17 50 0.00040 xylenes 106.17 50 0.00041

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000437 0.607                  0.00072                      hexane 0.000587 0.873         0.00067                  hexane 0.000752 1.189                      0.00063                   

benzene 0.000379 0.607                  0.00062                      benzene 0.000519 0.873         0.00059                  benzene 0.000676 1.189                      0.00057                   
2,2,4 TMP 0.000403 0.607                  0.00066                      2,2,4 TMP 0.000559 0.873         0.00064                  2,2,4 TMP 0.000736 1.189                      0.00062                   

toluene 0.000477 0.607                  0.00079                      toluene 0.000680 0.873         0.00078                  toluene 0.000914 1.189                      0.00077                   
ethylbenzene 0.000025 0.607                  0.00004                      ethylbenzene 0.000038 0.873         0.00004                  ethylbenzene 0.000052 1.189                      0.00004                   

xylenes 0.000110 0.607                  0.00018                      xylenes 0.000164 0.873         0.00019                  xylenes 0.000229 1.189                      0.00019                   
naphthalene 0.000000 0.607                  0.00000                      naphthalene 0.000000 0.873         0.00000                  naphthalene 0.000000 1.189                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5923 hexane 6.878 1171.5 224.37 2.1413 hexane 6.878 1171.5 224.37 2.7447
benzene 6.906 1211 220.79 0.9632 benzene 6.906 1211 220.79 1.3206 benzene 6.906 1211 220.79 1.7202

2,2,4 TMP 6.812 1257.8 220.74 0.4867 2,2,4 TMP 6.812 1257.8 220.74 0.6756 2,2,4 TMP 6.812 1257.8 220.74 0.8891
toluene 7.017 1377.6 222.64 0.2660 toluene 7.017 1377.6 222.64 0.3788 toluene 7.017 1377.6 222.64 0.5094

ethylbenzene 6.95 1419.3 212.61 0.0811 ethylbenzene 6.95 1419.3 212.61 0.1207 ethylbenzene 6.95 1419.3 212.61 0.1682
xylenes 7.009 1462.3 215.11 0.0705 xylenes 7.009 1462.3 215.11 0.1052 xylenes 7.009 1462.3 215.11 0.1471

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0029 naphthalene 7.146 1831.6 211.82 0.0045

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 114 Actuals 2017



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 80.27                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 76.23                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 60.49                       lb/month

0.04 tons/month 0.04 tons/month 0.03 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 200,137.44            barrels/month Monthly Throughput (only change if actual is known) Qmonth 200,137.44            barrels/month Monthly Throughput (only change if actual is known) Qmonth 200,137.44              barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 534.61                   TB = TAA + 0.003 αs I TB 533.00                   TB = TAA + 0.003 αs I TB 524.31                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 537.97 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 535.95 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 526.65 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 1.341                     psia PvA = exp(A-(B/TLA)) PvA 1.261                     psia PvA = exp(A-(B/TLA)) PvA 0.948                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.024 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.023 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.017 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 7.25 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 6.80 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 5.05 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.05 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.05 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.05 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 17.38 lb/month LF = FF P*MvKc) LF 16.30 lb/month LF = FF P*MvKc) LF 12.11 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 40.59 lb/month LD = KDSDD2P*MvKc)/12 months LD 38.08 lb/month LD = KDSDD2P*MvKc)/12 months LD 28.28 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.506 lb/month Total HAP Monthly Emissions 0.486 lb/month Total HAP Monthly Emissions 0.410 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0770 lb/month hexane 0.0735 lb/month hexane 0.0593 lb/month

benzene 0.0667 lb/month benzene 0.0637 lb/month benzene 0.0515 lb/month

2,2,4 TMP 0.1210 lb/month 2,2,4 TMP 0.1160 lb/month 2,2,4 TMP 0.0960 lb/month

toluene 0.1446 lb/month toluene 0.1391 lb/month toluene 0.1177 lb/month

ethylbenzene 0.0167 lb/month ethylbenzene 0.0163 lb/month ethylbenzene 0.0147 lb/month

xylenes 0.0796 lb/month xylenes 0.0778 lb/month xylenes 0.0709 lb/month

naphthalene 0.0032 lb/month naphthalene 0.0032 lb/month naphthalene 0.0032 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0694 lb/month hexane 0.0659 lb/month hexane 0.0518 lb/month

benzene 0.0569 lb/month benzene 0.0539 lb/month benzene 0.0417 lb/month

2,2,4 TMP 0.0909 lb/month 2,2,4 TMP 0.0859 lb/month 2,2,4 TMP 0.0659 lb/month

toluene 0.0919 lb/month toluene 0.0865 lb/month toluene 0.0650 lb/month

ethylbenzene 0.0061 lb/month ethylbenzene 0.0057 lb/month ethylbenzene 0.0042 lb/month

xylenes 0.0269 lb/month xylenes 0.0251 lb/month xylenes 0.0182 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0075 lb/month hexane 0.0075 lb/month hexane 0.0075 lb/month

benzene 0.0098 lb/month benzene 0.0098 lb/month benzene 0.0098 lb/month

2,2,4 TMP 0.0301 lb/month 2,2,4 TMP 0.0301 lb/month 2,2,4 TMP 0.0301 lb/month

toluene 0.0527 lb/month toluene 0.0527 lb/month toluene 0.0527 lb/month

ethylbenzene 0.0105 lb/month ethylbenzene 0.0105 lb/month ethylbenzene 0.0105 lb/month

xylenes 0.0527 lb/month xylenes 0.0527 lb/month xylenes 0.0527 lb/month

naphthalene 0.0031 lb/month naphthalene 0.0031 lb/month naphthalene 0.0031 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00106 hexane 86.18 50 0.00108 hexane 86.18 50 0.00114

benzene 78.11 50 0.00087 benzene 78.11 50 0.00088 benzene 78.11 50 0.00092

2,2,4 TMP 114.23 50 0.00139 2,2,4 TMP 114.23 50 0.00140 2,2,4 TMP 114.23 50 0.00145

toluene 92.14 50 0.00141 toluene 92.14 50 0.00141 toluene 92.14 50 0.00143

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009

xylenes 106.17 50 0.00041 xylenes 106.17 50 0.00041 xylenes 106.17 50 0.00040

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000828 1.341             0.00062                 hexane 0.000789 1.261                   0.00063                 hexane 0.000627 0.948        0.00066                   

benzene 0.000749 1.341             0.00056                 benzene 0.000711 1.261                   0.00056                 benzene 0.000557 0.948        0.00059                   
2,2,4 TMP 0.000818 1.341             0.00061                 2,2,4 TMP 0.000775 1.261                   0.00061                 2,2,4 TMP 0.000601 0.948        0.00063                   

toluene 0.001025 1.341             0.00076                 toluene 0.000967 1.261                   0.00077                 toluene 0.000735 0.948        0.00078                   
ethylbenzene 0.000060 1.341             0.00004                 ethylbenzene 0.000056 1.261                   0.00004                 ethylbenzene 0.000041 0.948        0.00004                   

xylenes 0.000261 1.341             0.00019                 xylenes 0.000244 1.261                   0.00019                 xylenes 0.000179 0.948        0.00019                   
naphthalene 0.000000 1.341             0.00000                 naphthalene 0.000000 1.261                   0.00000                 naphthalene 0.000000 0.948        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 3.0210 hexane 6.878 1171.5 224.37 2.8776 hexane 6.878 1171.5 224.37 2.2871
benzene 6.906 1211 220.79 1.9050 benzene 6.906 1211 220.79 1.8089 benzene 6.906 1211 220.79 1.4166

2,2,4 TMP 6.812 1257.8 220.74 0.9886 2,2,4 TMP 6.812 1257.8 220.74 0.9368 2,2,4 TMP 6.812 1257.8 220.74 0.7267
toluene 7.017 1377.6 222.64 0.5711 toluene 7.017 1377.6 222.64 0.5389 toluene 7.017 1377.6 222.64 0.4098

ethylbenzene 6.95 1419.3 212.61 0.1911 ethylbenzene 6.95 1419.3 212.61 0.1791 ethylbenzene 6.95 1419.3 212.61 0.1318
xylenes 7.009 1462.3 215.11 0.1673 xylenes 7.009 1462.3 215.11 0.1567 xylenes 7.009 1462.3 215.11 0.1150

naphthalene 7.146 1831.6 211.82 0.0053 naphthalene 7.146 1831.6 211.82 0.0048 naphthalene 7.146 1831.6 211.82 0.0033

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 114 Actuals 2017



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 43.93                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 34.79                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 28.31                lb/month

0.02 tons/month 0.02 tons/month 0.01 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 200,137.44             barrels/month Monthly Throughput (only change if actual is known) Qmonth 200,137.44           barrels/month Monthly Throughput (only change if actual is known) Qmonth 200,137.44       barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 511.28                    TB = TAA + 0.003 αs I TB 500.73                  TB = TAA + 0.003 αs I TB 489.58              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.87 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 501.69 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 490.34 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.609                      psia PvA = exp(A-(B/TLA)) PvA 0.420                    psia PvA = exp(A-(B/TLA)) PvA 0.283                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.21 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 2.19 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.47 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.05 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.05 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.05 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 7.69 lb/month LF = FF P*MvKc) LF 5.26 lb/month LF = FF P*MvKc) LF 3.53 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 17.97 lb/month LD = KDSDD2P*MvKc)/12 months LD 12.29 lb/month LD = KDSDD2P*MvKc)/12 months LD 8.25 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.326 lb/month Total HAP Monthly Emissions 0.278 lb/month Total HAP Monthly Emissions 0.242 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0433 lb/month hexane 0.0336 lb/month hexane 0.0262 lb/month

benzene 0.0379 lb/month benzene 0.0299 lb/month benzene 0.0238 lb/month

2,2,4 TMP 0.0738 lb/month 2,2,4 TMP 0.0610 lb/month
, ,
TMP 0.0514 lb/month

toluene 0.0945 lb/month toluene 0.0814 lb/month toluene 0.0720 lb/month

ethylbenzene 0.0131 lb/month ethylbenzene 0.0122 lb/month ethylbenzene 0.0116 lb/month

xylenes 0.0638 lb/month xylenes 0.0599 lb/month xylenes 0.0573 lb/month

naphthalene 0.0031 lb/month naphthalene 0.0031 lb/month naphthalene 0.0031 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0358 lb/month hexane 0.0261 lb/month hexane 0.0187 lb/month

benzene 0.0281 lb/month benzene 0.0201 lb/month benzene 0.0141 lb/month

2,2,4 TMP 0.0437 lb/month 2,2,4 TMP 0.0309 lb/month
, ,
TMP 0.0213 lb/month

toluene 0.0419 lb/month toluene 0.0288 lb/month toluene 0.0193 lb/month

ethylbenzene 0.0026 lb/month ethylbenzene 0.0017 lb/month ethylbenzene 0.0011 lb/month

xylenes 0.0111 lb/month xylenes 0.0073 lb/month xylenes 0.0046 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0075 lb/month hexane 0.0075 lb/month hexane 0.0075 lb/month

benzene 0.0098 lb/month benzene 0.0098 lb/month benzene 0.0098 lb/month

2,2,4 TMP 0.0301 lb/month 2,2,4 TMP 0.0301 lb/month
, ,
TMP 0.0301 lb/month

toluene 0.0527 lb/month toluene 0.0527 lb/month toluene 0.0527 lb/month

ethylbenzene 0.0105 lb/month ethylbenzene 0.0105 lb/month ethylbenzene 0.0105 lb/month

xylenes 0.0527 lb/month xylenes 0.0527 lb/month xylenes 0.0527 lb/month

naphthalene 0.0031 lb/month naphthalene 0.0031 lb/month naphthalene 0.0031 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00124 hexane 86.18 50 0.00132 hexane 86.18 50 0.00141

benzene 78.11 50 0.00097 benzene 78.11 50 0.00102 benzene 78.11 50 0.00106

2,2,4 TMP 114.23 50 0.00151 2,2,4 TMP 114.23 50 0.00156 2,2,4 TMP 114.23 50 0.00161

toluene 92.14 50 0.00145 toluene 92.14 50 0.00146 toluene 92.14 50 0.00146

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008

xylenes 106.17 50 0.00038 xylenes 106.17 50 0.00037 xylenes 106.17 50 0.00035

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000438 0.609          0.00072                  hexane 0.000322 0.420        0.00077                hexane 0.000231 0.283     0.00082            

benzene 0.000380 0.609          0.00062                  benzene 0.000274 0.420        0.00065                benzene 0.000192 0.283     0.00068            
2,2,4 TMP 0.000404 0.609          0.00066                  2,2,4 TMP 0.000287 0.420        0.00068                2,2,4 TMP 0.000199 0.283     0.00070            

toluene 0.000479 0.609          0.00079                  toluene 0.000332 0.420        0.00079                toluene 0.000224 0.283     0.00079            
ethylbenzene 0.000025 0.609          0.00004                  ethylbenzene 0.000017 0.420        0.00004                ethylbenzene 0.000011 0.283     0.00004            

xylenes 0.000110 0.609          0.00018                  xylenes 0.000073 0.420        0.00017                xylenes 0.000046 0.283     0.00016            
naphthalene 0.000000 0.609          0.00000                  naphthalene 0.000000 0.420        0.00000                naphthalene 0.000000 0.283     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5978 hexane 6.878 1171.5 224.37 1.1735 hexane 6.878 1171.5 224.37 0.8431
benzene 6.906 1211 220.79 0.9667 benzene 6.906 1211 220.79 0.6957 benzene 6.906 1211 220.79 0.4888

2,2,4 TMP 6.812 1257.8 220.74 0.4886 2,2,4 TMP 6.812 1257.8 220.74 0.3471 2,2,4 TMP 6.812 1257.8 220.74 0.2405
toluene 7.017 1377.6 222.64 0.2671 toluene 7.017 1377.6 222.64 0.1848 toluene 7.017 1377.6 222.64 0.1245

ethylbenzene 6.95 1419.3 212.61 0.0815 ethylbenzene 6.95 1419.3 212.61 0.0538 ethylbenzene 6.95 1419.3 212.61 0.0345
xylenes 7.009 1462.3 215.11 0.0709 xylenes 7.009 1462.3 215.11 0.0467 xylenes 7.009 1462.3 215.11 0.0298

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0006

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 114 Actuals 2017



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

115
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 32.20                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 34.38                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 42.35                    lb/month

0.02 tons/month 0.02 tons/month 0.02 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Product Information Monthly Throughput (only change if actual is known) Qmonth 298,128.10        barrels/month Monthly Throughput (only change if actual is known) Qmonth 298,128.10          barrels/month Monthly Throughput (only change if actual is known) Qmonth 298,128.10           barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 13.00 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 150.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 12,521,380                         gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 484.18               TB = TAA + 0.003 αs I TB 487.17                 TB = TAA + 0.003 αs I TB 496.71                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) Gray, light TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 485.13 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 488.59 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 498.68 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 0.235                 psia PvA = exp(A-(B/TLA)) PvA 0.266                   psia PvA = exp(A-(B/TLA)) PvA 0.378                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.53 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 1.73 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 2.47 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.74 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.74 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.74 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 4.23 lb/month LF = FF P*MvKc) LF 4.79 lb/month LF = FF P*MvKc) LF 6.85 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 10.69 lb/month LD = KDSDD2P*MvKc)/12 months LD 12.11 lb/month LD = KDSDD2P*MvKc)/12 months LD 17.29 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Ethanol Product - same as January Ethanol Product - same as January Ethanol

Deck Design Data Total HAP Monthly Emissions 0.270 lb/month Total HAP Monthly Emissions 0.282 lb/month Total HAP Monthly Emissions 0.327 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.0317 lb/month hexane 0.0343 lb/month hexane 0.0437 lb/month

If bolted panel, also enter length 0 benzene 0.0280 lb/month benzene 0.0301 lb/month benzene 0.0376 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0582 lb/month 2,2,4 TMP 0.0615 lb/month 2,2,4 TMP 0.0734 lb/month

Loss Factor toluene 0.0790 lb/month toluene 0.0822 lb/month toluene 0.0939 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0123 lb/month ethylbenzene 0.0125 lb/month ethylbenzene 0.0133 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0607 lb/month xylenes 0.0615 lb/month xylenes 0.0648 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.0238 lb/month hexane 0.0265 lb/month hexane 0.0358 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.0177 lb/month benzene 0.0199 lb/month benzene 0.0274 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0267 lb/month 2,2,4 TMP 0.0300 lb/month 2,2,4 TMP 0.0419 lb/month

Deck drain Stub drain (1-inch diameter) 180 1.2 toluene 0.0239 lb/month toluene 0.0271 lb/month toluene 0.0388 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0013 lb/month ethylbenzene 0.0015 lb/month ethylbenzene 0.0022 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0056 lb/month xylenes 0.0064 lb/month xylenes 0.0097 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 20.78 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0079 lb/month hexane 0.0079 lb/month hexane 0.0079 lb/month

benzene 0.0102 lb/month benzene 0.0102 lb/month benzene 0.0102 lb/month, ,
TMP 0.0315 lb/month 2,2,4 TMP 0.0315 lb/month 2,2,4 TMP 0.0315 lb/month

toluene 0.0551 lb/month toluene 0.0551 lb/month toluene 0.0551 lb/month

ethylbenzene 0.0110 lb/month ethylbenzene 0.0110 lb/month ethylbenzene 0.0110 lb/month

xylenes 0.0551 lb/month xylenes 0.0551 lb/month xylenes 0.0551 lb/month

naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00145 hexane 86.18 50 0.00142 hexane 86.18 50 0.00134

benzene 78.11 50 0.00108 benzene 78.11 50 0.00107 benzene 78.11 50 0.00103

2,2,4 TMP 114.23 50 0.00162 2,2,4 TMP 114.23 50 0.00161 2,2,4 TMP 114.23 50 0.00158

toluene 92.14 50 0.00145 toluene 92.14 50 0.00145 toluene 92.14 50 0.00146

ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00008

xylenes 106.17 50 0.00034 xylenes 106.17 50 0.00034 xylenes 106.17 50 0.00036

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000197 0.235     0.00084             hexane 0.000219 0.266      0.00082               hexane 0.000295 0.378          0.00078                

benzene 0.000162 0.235     0.00069             benzene 0.000182 0.266      0.00068               benzene 0.000250 0.378          0.00066                
2,2,4 TMP 0.000167 0.235     0.00071             2,2,4 TMP 0.000188 0.266      0.00071               2,2,4 TMP 0.000261 0.378          0.00069                

toluene 0.000185 0.235     0.00079             toluene 0.000210 0.266      0.00079               toluene 0.000299 0.378          0.00079                
ethylbenzene 0.000009 0.235     0.00004             ethylbenzene 0.000010 0.266      0.00004               ethylbenzene 0.000015 0.378          0.00004                

xylenes 0.000037 0.235     0.00016             xylenes 0.000043 0.266      0.00016               xylenes 0.000065 0.378          0.00017                
naphthalene 0.000000 0.235     0.00000             naphthalene 0.000000 0.266      0.00000               naphthalene 0.000000 0.378          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.7198 hexane 6.878 1171.5 224.37 0.7998 hexane 6.878 1171.5 224.37 1.0768
benzene 6.906 1211 220.79 0.4129 benzene 6.906 1211 220.79 0.4621 benzene 6.906 1211 220.79 0.6347

2,2,4 TMP 6.812 1257.8 220.74 0.2018 2,2,4 TMP 6.812 1257.8 220.74 0.2269 2,2,4 TMP 6.812 1257.8 220.74 0.3155
toluene 7.017 1377.6 222.64 0.1031 toluene 7.017 1377.6 222.64 0.1169 toluene 7.017 1377.6 222.64 0.1668

ethylbenzene 6.95 1419.3 212.61 0.0278 ethylbenzene 6.95 1419.3 212.61 0.0321 ethylbenzene 6.95 1419.3 212.61 0.0480
xylenes 7.009 1462.3 215.11 0.0240 xylenes 7.009 1462.3 215.11 0.0277 xylenes 7.009 1462.3 215.11 0.0415

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0009

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 115 Actuals 2017



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 58.77                          lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 78.24                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 101.82                     lb/month

0.03 tons/month 0.04 tons/month 0.05 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 298,128.10                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 298,128.10             barrels/month Monthly Throughput (only change if actual is known) Qmonth 298,128.10              barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.05                        TB = TAA + 0.003 αs I TB 520.93                    TB = TAA + 0.003 αs I TB 530.67                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.74 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.05 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.01 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.607                          psia PvA = exp(A-(B/TLA)) PvA 0.873                      psia PvA = exp(A-(B/TLA)) PvA 1.189                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.015 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.021 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.99 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 5.80 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 7.99 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.74 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.74 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.74 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 11.07 lb/month LF = FF P*MvKc) LF 16.08 lb/month LF = FF P*MvKc) LF 22.14 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 27.96 lb/month LD = KDSDD2P*MvKc)/12 months LD 40.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 55.94 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.414 lb/month Total HAP Monthly Emissions 0.513 lb/month Total HAP Monthly Emissions 0.628 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0612 lb/month hexane 0.0803 lb/month hexane 0.1018 lb/month

benzene 0.0522 lb/month benzene 0.0683 lb/month benzene 0.0867 lb/month

2,2,4 TMP 0.0967 lb/month 2,2,4 TMP 0.1229 lb/month 2,2,4 TMP 0.1531 lb/month

toluene 0.1175 lb/month toluene 0.1448 lb/month toluene 0.1771 lb/month

ethylbenzene 0.0148 lb/month ethylbenzene 0.0167 lb/month ethylbenzene 0.0191 lb/month

xylenes 0.0716 lb/month xylenes 0.0800 lb/month xylenes 0.0903 lb/month

naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0533 lb/month hexane 0.0724 lb/month hexane 0.0939 lb/month

benzene 0.0419 lb/month benzene 0.0581 lb/month benzene 0.0765 lb/month

2,2,4 TMP 0.0652 lb/month 2,2,4 TMP 0.0914 lb/month 2,2,4 TMP 0.1216 lb/month

toluene 0.0624 lb/month toluene 0.0897 lb/month toluene 0.1220 lb/month

ethylbenzene 0.0038 lb/month ethylbenzene 0.0057 lb/month ethylbenzene 0.0081 lb/month

xylenes 0.0165 lb/month xylenes 0.0249 lb/month xylenes 0.0352 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0001 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0079 lb/month hexane 0.0079 lb/month hexane 0.0079 lb/month

benzene 0.0102 lb/month benzene 0.0102 lb/month benzene 0.0102 lb/month

2,2,4 TMP 0.0315 lb/month 2,2,4 TMP 0.0315 lb/month 2,2,4 TMP 0.0315 lb/month

toluene 0.0551 lb/month toluene 0.0551 lb/month toluene 0.0551 lb/month

ethylbenzene 0.0110 lb/month ethylbenzene 0.0110 lb/month ethylbenzene 0.0110 lb/month

xylenes 0.0551 lb/month xylenes 0.0551 lb/month xylenes 0.0551 lb/month

naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00124 hexane 86.18 50 0.00116 hexane 86.18 50 0.00109

benzene 78.11 50 0.00097 benzene 78.11 50 0.00093 benzene 78.11 50 0.00089

2,2,4 TMP 114.23 50 0.00152 2,2,4 TMP 114.23 50 0.00146 2,2,4 TMP 114.23 50 0.00141

toluene 92.14 50 0.00145 toluene 92.14 50 0.00143 toluene 92.14 50 0.00142

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009

xylenes 106.17 50 0.00038 xylenes 106.17 50 0.00040 xylenes 106.17 50 0.00041

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000437 0.607                  0.00072                      hexane 0.000587 0.873         0.00067                  hexane 0.000752 1.189                      0.00063                   

benzene 0.000379 0.607                  0.00062                      benzene 0.000519 0.873         0.00059                  benzene 0.000676 1.189                      0.00057                   
2,2,4 TMP 0.000403 0.607                  0.00066                      2,2,4 TMP 0.000559 0.873         0.00064                  2,2,4 TMP 0.000736 1.189                      0.00062                   

toluene 0.000477 0.607                  0.00079                      toluene 0.000680 0.873         0.00078                  toluene 0.000914 1.189                      0.00077                   
ethylbenzene 0.000025 0.607                  0.00004                      ethylbenzene 0.000038 0.873         0.00004                  ethylbenzene 0.000052 1.189                      0.00004                   

xylenes 0.000110 0.607                  0.00018                      xylenes 0.000164 0.873         0.00019                  xylenes 0.000229 1.189                      0.00019                   
naphthalene 0.000000 0.607                  0.00000                      naphthalene 0.000000 0.873         0.00000                  naphthalene 0.000000 1.189                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5923 hexane 6.878 1171.5 224.37 2.1413 hexane 6.878 1171.5 224.37 2.7447
benzene 6.906 1211 220.79 0.9632 benzene 6.906 1211 220.79 1.3206 benzene 6.906 1211 220.79 1.7202

2,2,4 TMP 6.812 1257.8 220.74 0.4867 2,2,4 TMP 6.812 1257.8 220.74 0.6756 2,2,4 TMP 6.812 1257.8 220.74 0.8891
toluene 7.017 1377.6 222.64 0.2660 toluene 7.017 1377.6 222.64 0.3788 toluene 7.017 1377.6 222.64 0.5094

ethylbenzene 6.95 1419.3 212.61 0.0811 ethylbenzene 6.95 1419.3 212.61 0.1207 ethylbenzene 6.95 1419.3 212.61 0.1682
xylenes 7.009 1462.3 215.11 0.0705 xylenes 7.009 1462.3 215.11 0.1052 xylenes 7.009 1462.3 215.11 0.1471

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0029 naphthalene 7.146 1831.6 211.82 0.0045

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 115 Actuals 2017



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 113.33                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 107.30                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 83.73                       lb/month

0.06 tons/month 0.05 tons/month 0.04 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 298,128.10            barrels/month Monthly Throughput (only change if actual is known) Qmonth 298,128.10            barrels/month Monthly Throughput (only change if actual is known) Qmonth 298,128.10              barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 534.61                   TB = TAA + 0.003 αs I TB 533.00                   TB = TAA + 0.003 αs I TB 524.31                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 537.97 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 535.95 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 526.65 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 1.341                     psia PvA = exp(A-(B/TLA)) PvA 1.261                     psia PvA = exp(A-(B/TLA)) PvA 0.948                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.024 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.023 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.017 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 9.06 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 8.50 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 6.31 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.74 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.74 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.74 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 25.11 lb/month LF = FF P*MvKc) LF 23.55 lb/month LF = FF P*MvKc) LF 17.49 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 63.42 lb/month LD = KDSDD2P*MvKc)/12 months LD 59.50 lb/month LD = KDSDD2P*MvKc)/12 months LD 44.19 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.683 lb/month Total HAP Monthly Emissions 0.654 lb/month Total HAP Monthly Emissions 0.540 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.1118 lb/month hexane 0.1066 lb/month hexane 0.0854 lb/month

benzene 0.0954 lb/month benzene 0.0909 lb/month benzene 0.0727 lb/month

2,2,4 TMP 0.1675 lb/month 2,2,4 TMP 0.1600 lb/month 2,2,4 TMP 0.1300 lb/month

toluene 0.1926 lb/month toluene 0.1845 lb/month toluene 0.1524 lb/month

ethylbenzene 0.0202 lb/month ethylbenzene 0.0196 lb/month ethylbenzene 0.0173 lb/month

xylenes 0.0954 lb/month xylenes 0.0927 lb/month xylenes 0.0824 lb/month

naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.1039 lb/month hexane 0.0987 lb/month hexane 0.0775 lb/month

benzene 0.0852 lb/month benzene 0.0806 lb/month benzene 0.0624 lb/month

2,2,4 TMP 0.1360 lb/month 2,2,4 TMP 0.1285 lb/month 2,2,4 TMP 0.0986 lb/month

toluene 0.1375 lb/month toluene 0.1294 lb/month toluene 0.0973 lb/month

ethylbenzene 0.0092 lb/month ethylbenzene 0.0086 lb/month ethylbenzene 0.0063 lb/month

xylenes 0.0403 lb/month xylenes 0.0376 lb/month xylenes 0.0273 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0079 lb/month hexane 0.0079 lb/month hexane 0.0079 lb/month

benzene 0.0102 lb/month benzene 0.0102 lb/month benzene 0.0102 lb/month

2,2,4 TMP 0.0315 lb/month 2,2,4 TMP 0.0315 lb/month 2,2,4 TMP 0.0315 lb/month

toluene 0.0551 lb/month toluene 0.0551 lb/month toluene 0.0551 lb/month

ethylbenzene 0.0110 lb/month ethylbenzene 0.0110 lb/month ethylbenzene 0.0110 lb/month

xylenes 0.0551 lb/month xylenes 0.0551 lb/month xylenes 0.0551 lb/month

naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00106 hexane 86.18 50 0.00108 hexane 86.18 50 0.00114

benzene 78.11 50 0.00087 benzene 78.11 50 0.00088 benzene 78.11 50 0.00092

2,2,4 TMP 114.23 50 0.00139 2,2,4 TMP 114.23 50 0.00140 2,2,4 TMP 114.23 50 0.00145

toluene 92.14 50 0.00141 toluene 92.14 50 0.00141 toluene 92.14 50 0.00143

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00009

xylenes 106.17 50 0.00041 xylenes 106.17 50 0.00041 xylenes 106.17 50 0.00040

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000828 1.341             0.00062                 hexane 0.000789 1.261                   0.00063                 hexane 0.000627 0.948        0.00066                   

benzene 0.000749 1.341             0.00056                 benzene 0.000711 1.261                   0.00056                 benzene 0.000557 0.948        0.00059                   
2,2,4 TMP 0.000818 1.341             0.00061                 2,2,4 TMP 0.000775 1.261                   0.00061                 2,2,4 TMP 0.000601 0.948        0.00063                   

toluene 0.001025 1.341             0.00076                 toluene 0.000967 1.261                   0.00077                 toluene 0.000735 0.948        0.00078                   
ethylbenzene 0.000060 1.341             0.00004                 ethylbenzene 0.000056 1.261                   0.00004                 ethylbenzene 0.000041 0.948        0.00004                   

xylenes 0.000261 1.341             0.00019                 xylenes 0.000244 1.261                   0.00019                 xylenes 0.000179 0.948        0.00019                   
naphthalene 0.000000 1.341             0.00000                 naphthalene 0.000000 1.261                   0.00000                 naphthalene 0.000000 0.948        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 3.0210 hexane 6.878 1171.5 224.37 2.8776 hexane 6.878 1171.5 224.37 2.2871
benzene 6.906 1211 220.79 1.9050 benzene 6.906 1211 220.79 1.8089 benzene 6.906 1211 220.79 1.4166

2,2,4 TMP 6.812 1257.8 220.74 0.9886 2,2,4 TMP 6.812 1257.8 220.74 0.9368 2,2,4 TMP 6.812 1257.8 220.74 0.7267
toluene 7.017 1377.6 222.64 0.5711 toluene 7.017 1377.6 222.64 0.5389 toluene 7.017 1377.6 222.64 0.4098

ethylbenzene 6.95 1419.3 212.61 0.1911 ethylbenzene 6.95 1419.3 212.61 0.1791 ethylbenzene 6.95 1419.3 212.61 0.1318
xylenes 7.009 1462.3 215.11 0.1673 xylenes 7.009 1462.3 215.11 0.1567 xylenes 7.009 1462.3 215.11 0.1150

naphthalene 7.146 1831.6 211.82 0.0053 naphthalene 7.146 1831.6 211.82 0.0048 naphthalene 7.146 1831.6 211.82 0.0033

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 115 Actuals 2017



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 58.95                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 45.28                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 35.58                lb/month

0.03 tons/month 0.02 tons/month 0.02 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 298,128.10             barrels/month Monthly Throughput (only change if actual is known) Qmonth 298,128.10           barrels/month Monthly Throughput (only change if actual is known) Qmonth 298,128.10       barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 511.28                    TB = TAA + 0.003 αs I TB 500.73                  TB = TAA + 0.003 αs I TB 489.58              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.87 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 501.69 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 490.34 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.609                      psia PvA = exp(A-(B/TLA)) PvA 0.420                    psia PvA = exp(A-(B/TLA)) PvA 0.283                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 4.01 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 2.74 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.84 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.74 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.74 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 15.74 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 11.12 lb/month LF = FF P*MvKc) LF 7.60 lb/month LF = FF P*MvKc) LF 5.10 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 28.08 lb/month LD = KDSDD2P*MvKc)/12 months LD 19.20 lb/month LD = KDSDD2P*MvKc)/12 months LD 12.89 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.415 lb/month Total HAP Monthly Emissions 0.343 lb/month Total HAP Monthly Emissions 0.375 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0614 lb/month hexane 0.0469 lb/month hexane 0.0358 lb/month

benzene 0.0523 lb/month benzene 0.0403 lb/month benzene 0.0512 lb/month

2,2,4 TMP 0.0969 lb/month 2,2,4 TMP 0.0777 lb/month
, ,
TMP 0.0935 lb/month

toluene 0.1177 lb/month toluene 0.0981 lb/month toluene 0.1113 lb/month

ethylbenzene 0.0148 lb/month ethylbenzene 0.0135 lb/month ethylbenzene 0.0141 lb/month

xylenes 0.0717 lb/month xylenes 0.0660 lb/month xylenes 0.0685 lb/month

naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0535 lb/month hexane 0.0390 lb/month hexane 0.0279 lb/month

benzene 0.0421 lb/month benzene 0.0301 lb/month benzene 0.0410 lb/month

2,2,4 TMP 0.0655 lb/month 2,2,4 TMP 0.0462 lb/month
, ,
TMP 0.0620 lb/month

toluene 0.0626 lb/month toluene 0.0430 lb/month toluene 0.0562 lb/month

ethylbenzene 0.0038 lb/month ethylbenzene 0.0025 lb/month ethylbenzene 0.0031 lb/month

xylenes 0.0166 lb/month xylenes 0.0109 lb/month xylenes 0.0134 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0079 lb/month hexane 0.0079 lb/month hexane 0.0079 lb/month

benzene 0.0102 lb/month benzene 0.0102 lb/month benzene 0.0102 lb/month

2,2,4 TMP 0.0315 lb/month 2,2,4 TMP 0.0315 lb/month
, ,
TMP 0.0315 lb/month

toluene 0.0551 lb/month toluene 0.0551 lb/month toluene 0.0551 lb/month

ethylbenzene 0.0110 lb/month ethylbenzene 0.0110 lb/month ethylbenzene 0.0110 lb/month

xylenes 0.0551 lb/month xylenes 0.0551 lb/month xylenes 0.0551 lb/month

naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month naphthalene 0.0033 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00124 hexane 86.18 50 0.00132 hexane 86.18 50 0.00141

benzene 78.11 50 0.00097 benzene 78.11 50 0.00102 benzene 78.11 50 0.00207

2,2,4 TMP 114.23 50 0.00151 2,2,4 TMP 114.23 50 0.00156 2,2,4 TMP 114.23 50 0.00313

toluene 92.14 50 0.00145 toluene 92.14 50 0.00146 toluene 92.14 50 0.00283

ethylbenzene 106.17 50 0.00009 ethylbenzene 106.17 50 0.00008 ethylbenzene 106.17 50 0.00016

xylenes 106.17 50 0.00038 xylenes 106.17 50 0.00037 xylenes 106.17 50 0.00068

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000438 0.609          0.00072                  hexane 0.000322 0.420        0.00077                hexane 0.000231 0.283     0.00082            

benzene 0.000380 0.609          0.00062                  benzene 0.000274 0.420        0.00065                benzene 0.000374 0.283     0.00132            
2,2,4 TMP 0.000404 0.609          0.00066                  2,2,4 TMP 0.000287 0.420        0.00068                2,2,4 TMP 0.000387 0.283     0.00137            

toluene 0.000479 0.609          0.00079                  toluene 0.000332 0.420        0.00079                toluene 0.000435 0.283     0.00154            
ethylbenzene 0.000025 0.609          0.00004                  ethylbenzene 0.000017 0.420        0.00004                ethylbenzene 0.000021 0.283     0.00007            

xylenes 0.000110 0.609          0.00018                  xylenes 0.000073 0.420        0.00017                xylenes 0.000090 0.283     0.00032            
naphthalene 0.000000 0.609          0.00000                  naphthalene 0.000000 0.420        0.00000                naphthalene 0.000000 0.283     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027 hexane 0.0005 47.25 86.18 0.00027
benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 47.25 78.11 0.00039 benzene 0.00065 92 78.11 0.00077

2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 47.25 114.23 0.00083 2,2,4 TMP 0.002 92 114.23 0.00161
toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 47.25 92.14 0.00179 toluene 0.0035 92 92.14 0.00349

ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 47.25 106.17 0.00031 ethylbenzene 0.0007 92 106.17 0.00061
xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 47.25 106.17 0.00156 xylenes 0.0035 92 106.17 0.00303

naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 47.25 128.17 0.00008 naphthalene 0.0002075 92 128.17 0.00015
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5978 hexane 6.878 1171.5 224.37 1.1735 hexane 6.878 1171.5 224.37 0.8431
benzene 6.906 1211 220.79 0.9667 benzene 6.906 1211 220.79 0.6957 benzene 6.906 1211 220.79 0.4888

2,2,4 TMP 6.812 1257.8 220.74 0.4886 2,2,4 TMP 6.812 1257.8 220.74 0.3471 2,2,4 TMP 6.812 1257.8 220.74 0.2405
toluene 7.017 1377.6 222.64 0.2671 toluene 7.017 1377.6 222.64 0.1848 toluene 7.017 1377.6 222.64 0.1245

ethylbenzene 6.95 1419.3 212.61 0.0815 ethylbenzene 6.95 1419.3 212.61 0.0538 ethylbenzene 6.95 1419.3 212.61 0.0345
xylenes 7.009 1462.3 215.11 0.0709 xylenes 7.009 1462.3 215.11 0.0467 xylenes 7.009 1462.3 215.11 0.0298

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0006

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 115 Actuals 2017



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

31
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 192.43               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 205.41                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 253.73                  lb/month

0.10 tons/month 0.10 tons/month 0.13 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Product Information Monthly Throughput (only change if actual is known) Qmonth 5,546.90            barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90              barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90               barrels/month

Average organic liquid density WL 7.10 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 10.92 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 0.40 Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 45.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 125.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 232,970                              gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 22.50 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Riveted Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 4.540                 psia PvA = exp(A-(B/TLA)) PvA 4.794                   psia PvA = exp(A-(B/TLA)) PvA 5.685                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.093 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.100 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.123 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Vapor-mounted seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 42.73 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 45.65 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 56.49 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 10.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 79.78 lb/month LF = FF P*MvKc) LF 85.22 lb/month LF = FF P*MvKc) LF 105.46 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 2.2 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.0 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 67.99 lb/month LD = KDSDD2P*MvKc)/12 months LD 72.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 89.87 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 4.3 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0060 bbl/1,000 ft2 Product - select from list Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Deck Design Data Total HAP Monthly Emissions 1.255 lb/month Total HAP Monthly Emissions 1.390 lb/month Total HAP Monthly Emissions 1.936 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.4916 lb/month hexane 0.5435 lb/month hexane 0.7487 lb/month

If bolted panel, also enter length 0 benzene 0.4269 lb/month benzene 0.4743 lb/month benzene 0.6639 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0357 lb/month 2,2,4 TMP 0.0397 lb/month 2,2,4 TMP 0.0558 lb/month

Loss Factor toluene 0.1914 lb/month toluene 0.2132 lb/month toluene 0.3027 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0262 lb/month ethylbenzene 0.0288 lb/month ethylbenzene 0.0400 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0828 lb/month xylenes 0.0909 lb/month xylenes 0.1247 lb/month

Column Well Built-up column, gasketed sliding cover 10 33.0 naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month naphthalene 0.0008 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.4839 lb/month hexane 0.5358 lb/month hexane 0.7410 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.4154 lb/month benzene 0.4628 lb/month benzene 0.6524 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0338 lb/month 2,2,4 TMP 0.0378 lb/month 2,2,4 TMP 0.0539 lb/month

Deck drain Stub drain (1-inch diameter) 125 1.2 toluene 0.1721 lb/month toluene 0.1940 lb/month toluene 0.2834 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0185 lb/month ethylbenzene 0.0211 lb/month ethylbenzene 0.0323 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0559 lb/month xylenes 0.0639 lb/month xylenes 0.0978 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0001 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 42.78 per month Working losses Working losses Working losses
1 hexane 0.0077 lb/month hexane 0.0077 lb/month hexane 0.0077 lb/month

benzene 0.0116 lb/month benzene 0.0116 lb/month benzene 0.0116 lb/month, ,
TMP 0.0019 lb/month 2,2,4 TMP 0.0019 lb/month 2,2,4 TMP 0.0019 lb/month

toluene 0.0193 lb/month toluene 0.0193 lb/month toluene 0.0193 lb/month

ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month

xylenes 0.0270 lb/month xylenes 0.0270 lb/month xylenes 0.0270 lb/month

naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00254 hexane 86.18 50 0.00263 hexane 86.18 50 0.00294

benzene 78.11 50 0.00218 benzene 78.11 50 0.00227 benzene 78.11 50 0.00259

2,2,4 TMP 114.23 50 0.00018 2,2,4 TMP 114.23 50 0.00019 2,2,4 TMP 114.23 50 0.00021

toluene 92.14 50 0.00090 toluene 92.14 50 0.00095 toluene 92.14 50 0.00113

ethylbenzene 106.17 50 0.00010 ethylbenzene 106.17 50 0.00010 ethylbenzene 106.17 50 0.00013

xylenes 106.17 50 0.00029 xylenes 106.17 50 0.00031 xylenes 106.17 50 0.00039

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.006691 4.540     0.00147             hexane 0.007323 4.794      0.00153               hexane 0.009707 5.685          0.00171                

benzene 0.006337 4.540     0.00140             benzene 0.006979 4.794      0.00146               benzene 0.009428 5.685          0.00166                

2,2,4 TMP 0.000353 4.540     0.00008             2,2,4 TMP 0.000390 4.794      0.00008               2,2,4 TMP 0.000533 5.685          0.00009                

toluene 0.002226 4.540     0.00049             toluene 0.002480 4.794      0.00052               toluene 0.003472 5.685          0.00061                

ethylbenzene 0.000208 4.540     0.00005             ethylbenzene 0.000235 4.794      0.00005               ethylbenzene 0.000343 5.685          0.00006                
xylenes 0.000627 4.540     0.00014             xylenes 0.000709 4.794      0.00015               xylenes 0.001040 5.685          0.00018                

naphthalene 0.000000 4.540     0.00000             naphthalene 0.000000 4.794      0.00000               naphthalene 0.000000 5.685          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 31 Actuals 2017



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 343.49                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 445.50                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 573.74                     lb/month

0.17 tons/month 0.22 tons/month 0.29 tons/month

Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Monthly Throughput (only change if actual is known) Qmonth 5,546.90                     barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90                  barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.142                          psia PvA = exp(A-(B/TLA)) PvA 8.530                      psia PvA = exp(A-(B/TLA)) PvA 9.944                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.167 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.217 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.280 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 76.62 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 99.50 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 128.27 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 143.04 lb/month LF = FF P*MvKc) LF 185.77 lb/month LF = FF P*MvKc) LF 239.47 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 121.90 lb/month LD = KDSDD2P*MvKc)/12 months LD 158.30 lb/month LD = KDSDD2P*MvKc)/12 months LD 204.07 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 3.085 lb/month Total HAP Monthly Emissions 4.547 lb/month Total HAP Monthly Emissions 6.541 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.1700 lb/month hexane 1.6930 lb/month hexane 2.3924 lb/month

benzene 1.0605 lb/month benzene 1.5615 lb/month benzene 2.2401 lb/month

2,2,4 TMP 0.0900 lb/month 2,2,4 TMP 0.1336 lb/month 2,2,4 TMP 0.1932 lb/month

toluene 0.4971 lb/month toluene 0.7518 lb/month toluene 1.1062 lb/month

ethylbenzene 0.0653 lb/month ethylbenzene 0.0998 lb/month ethylbenzene 0.1494 lb/month

xylenes 0.2020 lb/month xylenes 0.3078 lb/month xylenes 0.4601 lb/month

naphthalene 0.0008 lb/month naphthalene 0.0009 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.1623 lb/month hexane 1.6853 lb/month hexane 2.3847 lb/month

benzene 1.0490 lb/month benzene 1.5500 lb/month benzene 2.2286 lb/month

2,2,4 TMP 0.0880 lb/month 2,2,4 TMP 0.1317 lb/month 2,2,4 TMP 0.1913 lb/month

toluene 0.4779 lb/month toluene 0.7325 lb/month toluene 1.0870 lb/month

ethylbenzene 0.0576 lb/month ethylbenzene 0.0921 lb/month ethylbenzene 0.1417 lb/month

xylenes 0.1751 lb/month xylenes 0.2809 lb/month xylenes 0.4332 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month naphthalene 0.0003 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0077 lb/month hexane 0.0077 lb/month hexane 0.0077 lb/month

benzene 0.0116 lb/month benzene 0.0116 lb/month benzene 0.0116 lb/month

2,2,4 TMP 0.0019 lb/month 2,2,4 TMP 0.0019 lb/month 2,2,4 TMP 0.0019 lb/month

toluene 0.0193 lb/month toluene 0.0193 lb/month toluene 0.0193 lb/month

ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month

xylenes 0.0270 lb/month xylenes 0.0270 lb/month xylenes 0.0270 lb/month

naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00340 hexane 86.18 50 0.00380 hexane 86.18 50 0.00417

benzene 78.11 50 0.00307 benzene 78.11 50 0.00349 benzene 78.11 50 0.00390

2,2,4 TMP 114.23 50 0.00026 2,2,4 TMP 114.23 50 0.00030 2,2,4 TMP 114.23 50 0.00033

toluene 92.14 50 0.00140 toluene 92.14 50 0.00165 toluene 92.14 50 0.00190

ethylbenzene 106.17 50 0.00017 ethylbenzene 106.17 50 0.00021 ethylbenzene 106.17 50 0.00025

xylenes 106.17 50 0.00051 xylenes 106.17 50 0.00063 xylenes 106.17 50 0.00076

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014100 7.142                  0.00197                      hexane 0.018802 8.530         0.00220                  hexane 0.024059 9.944                      0.00242                   

benzene 0.014041 7.142                  0.00197                      benzene 0.019079 8.530         0.00224                  benzene 0.024807 9.944                      0.00249                   

2,2,4 TMP 0.000806 7.142                  0.00011                      2,2,4 TMP 0.001108 8.530         0.00013                  2,2,4 TMP 0.001456 9.944                      0.00015                   

toluene 0.005422 7.142                  0.00076                      toluene 0.007644 8.530         0.00090                  toluene 0.010257 9.944                      0.00103                   

ethylbenzene 0.000567 7.142                  0.00008                      ethylbenzene 0.000834 8.530         0.00010                  ethylbenzene 0.001160 9.944                      0.00012                   
xylenes 0.001724 7.142                  0.00024                      xylenes 0.002544 8.530         0.00030                  xylenes 0.003547 9.944                      0.00036                   

naphthalene 0.000001 7.142                  0.00000                      naphthalene 0.000001 8.530         0.00000                  naphthalene 0.000002 9.944                      0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 31 Actuals 2017



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 640.96                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 613.01                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 486.38                     lb/month

0.32 tons/month 0.31 tons/month 0.24 tons/month

Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Monthly Throughput (only change if actual is known) Qmonth 5,546.90                barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90                barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90                  barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 10.563                   psia PvA = exp(A-(B/TLA)) PvA 10.314                   psia PvA = exp(A-(B/TLA)) PvA 9.017                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.313 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.299 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.237 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 143.35 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 137.08 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 108.68 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 267.63 lb/month LF = FF P*MvKc) LF 255.92 lb/month LF = FF P*MvKc) LF 202.89 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 228.06 lb/month LD = KDSDD2P*MvKc)/12 months LD 218.08 lb/month LD = KDSDD2P*MvKc)/12 months LD 172.89 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 7.633 lb/month Total HAP Monthly Emissions 7.176 lb/month Total HAP Monthly Emissions 5.168 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.7710 lb/month hexane 2.6128 lb/month hexane 1.9119 lb/month

benzene 2.6100 lb/month benzene 2.4553 lb/month benzene 1.7731 lb/month

2,2,4 TMP 0.2258 lb/month 2,2,4 TMP 0.2122 lb/month 2,2,4 TMP 0.1521 lb/month

toluene 1.3025 lb/month toluene 1.2202 lb/month toluene 0.8613 lb/month

ethylbenzene 0.1773 lb/month ethylbenzene 0.1655 lb/month ethylbenzene 0.1150 lb/month

xylenes 0.5460 lb/month xylenes 0.5099 lb/month xylenes 0.3544 lb/month

naphthalene 0.0011 lb/month naphthalene 0.0011 lb/month naphthalene 0.0009 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.7633 lb/month hexane 2.6051 lb/month hexane 1.9042 lb/month

benzene 2.5985 lb/month benzene 2.4438 lb/month benzene 1.7616 lb/month

2,2,4 TMP 0.2239 lb/month 2,2,4 TMP 0.2102 lb/month 2,2,4 TMP 0.1502 lb/month

toluene 1.2832 lb/month toluene 1.2009 lb/month toluene 0.8421 lb/month

ethylbenzene 0.1696 lb/month ethylbenzene 0.1578 lb/month ethylbenzene 0.1073 lb/month

xylenes 0.5191 lb/month xylenes 0.4829 lb/month xylenes 0.3275 lb/month

naphthalene 0.0004 lb/month naphthalene 0.0004 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0077 lb/month hexane 0.0077 lb/month hexane 0.0077 lb/month

benzene 0.0116 lb/month benzene 0.0116 lb/month benzene 0.0116 lb/month

2,2,4 TMP 0.0019 lb/month 2,2,4 TMP 0.0019 lb/month 2,2,4 TMP 0.0019 lb/month

toluene 0.0193 lb/month toluene 0.0193 lb/month toluene 0.0193 lb/month

ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month

xylenes 0.0270 lb/month xylenes 0.0270 lb/month xylenes 0.0270 lb/month

naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00432 hexane 86.18 50 0.00426 hexane 86.18 50 0.00393

benzene 78.11 50 0.00407 benzene 78.11 50 0.00400 benzene 78.11 50 0.00364

2,2,4 TMP 114.23 50 0.00035 2,2,4 TMP 114.23 50 0.00034 2,2,4 TMP 114.23 50 0.00031

toluene 92.14 50 0.00201 toluene 92.14 50 0.00197 toluene 92.14 50 0.00174

ethylbenzene 106.17 50 0.00027 ethylbenzene 106.17 50 0.00026 ethylbenzene 106.17 50 0.00022

xylenes 106.17 50 0.00081 xylenes 106.17 50 0.00079 xylenes 106.17 50 0.00068

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.026499 10.563           0.00251                 hexane 0.025511 10.314                 0.00247                 hexane 0.020563 9.017        0.00228                   

benzene 0.027493 10.563           0.00260                 benzene 0.026404 10.314                 0.00256                 benzene 0.020987 9.017        0.00233                   

2,2,4 TMP 0.001620 10.563           0.00015                 2,2,4 TMP 0.001553 10.314                 0.00015                 2,2,4 TMP 0.001224 9.017        0.00014                   

toluene 0.011510 10.563           0.00109                 toluene 0.011000 10.314                 0.00107                 toluene 0.008505 9.017        0.00094                   

ethylbenzene 0.001320 10.563           0.00012                 ethylbenzene 0.001255 10.314                 0.00012                 ethylbenzene 0.000940 9.017        0.00010                   
xylenes 0.004040 10.563           0.00038                 xylenes 0.003839 10.314                 0.00037                 xylenes 0.002870 9.017        0.00032                   

naphthalene 0.000003 10.563           0.00000                 naphthalene 0.000003 10.314                 0.00000                 naphthalene 0.000002 9.017        0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 31 Actuals 2017



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 354.64                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 278.58                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 217.10              lb/month

0.18 tons/month 0.14 tons/month 0.11 tons/month

Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Monthly Throughput (only change if actual is known) Qmonth 5,546.90                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90               barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90           barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.307                      psia PvA = exp(A-(B/TLA)) PvA 6.113                    psia PvA = exp(A-(B/TLA)) PvA 5.017                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.173 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.135 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 79.12 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 62.06 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 48.27 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 147.71 lb/month LF = FF P*MvKc) LF 115.86 lb/month LF = FF P*MvKc) LF 90.12 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 125.88 lb/month LD = KDSDD2P*MvKc)/12 months LD 98.73 lb/month LD = KDSDD2P*MvKc)/12 months LD 76.79 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 3.238 lb/month Total HAP Monthly Emissions 2.238 lb/month Total HAP Monthly Emissions 1.517 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.2252 lb/month hexane 0.8608 lb/month hexane 0.5915 lb/month

benzene 1.1131 lb/month benzene 0.7686 lb/month benzene 0.5184 lb/month

2,2,4 TMP 0.0945 lb/month 2,2,4 TMP 0.0648 lb/month
, ,
TMP 0.0434 lb/month

toluene 0.5234 lb/month toluene 0.3531 lb/month toluene 0.2337 lb/month

ethylbenzene 0.0688 lb/month ethylbenzene 0.0464 lb/month ethylbenzene 0.0314 lb/month

xylenes 0.2128 lb/month xylenes 0.1444 lb/month xylenes 0.0985 lb/month

naphthalene 0.0008 lb/month naphthalene 0.0008 lb/month naphthalene 0.0007 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.2175 lb/month hexane 0.8531 lb/month hexane 0.5838 lb/month

benzene 1.1015 lb/month benzene 0.7570 lb/month benzene 0.5068 lb/month

2,2,4 TMP 0.0926 lb/month 2,2,4 TMP 0.0629 lb/month
, ,
TMP 0.0415 lb/month

toluene 0.5042 lb/month toluene 0.3339 lb/month toluene 0.2145 lb/month

ethylbenzene 0.0611 lb/month ethylbenzene 0.0387 lb/month ethylbenzene 0.0237 lb/month

xylenes 0.1858 lb/month xylenes 0.1174 lb/month xylenes 0.0715 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0077 lb/month hexane 0.0077 lb/month hexane 0.0077 lb/month

benzene 0.0116 lb/month benzene 0.0116 lb/month benzene 0.0116 lb/month

2,2,4 TMP 0.0019 lb/month 2,2,4 TMP 0.0019 lb/month
, ,
TMP 0.0019 lb/month

toluene 0.0193 lb/month toluene 0.0193 lb/month toluene 0.0193 lb/month

ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month

xylenes 0.0270 lb/month xylenes 0.0270 lb/month xylenes 0.0270 lb/month

naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00345 hexane 86.18 50 0.00308 hexane 86.18 50 0.00271

benzene 78.11 50 0.00312 benzene 78.11 50 0.00274 benzene 78.11 50 0.00236

2,2,4 TMP 114.23 50 0.00026 2,2,4 TMP 114.23 50 0.00023 2,2,4 TMP 114.23 50 0.00019

toluene 92.14 50 0.00143 toluene 92.14 50 0.00121 toluene 92.14 50 0.00100

ethylbenzene 106.17 50 0.00017 ethylbenzene 106.17 50 0.00014 ethylbenzene 106.17 50 0.00011

xylenes 106.17 50 0.00053 xylenes 106.17 50 0.00042 xylenes 106.17 50 0.00033

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014633 7.307          0.00200                  hexane 0.010936 6.113        0.00179                hexane 0.007897 5.017     0.00157            

benzene 0.014607 7.307          0.00200                  benzene 0.010707 6.113        0.00175                benzene 0.007564 5.017     0.00151            

2,2,4 TMP 0.000840 7.307          0.00011                  2,2,4 TMP 0.000608 6.113        0.00010                2,2,4 TMP 0.000424 5.017     0.00008            

toluene 0.005668 7.307          0.00078                  toluene 0.004003 6.113        0.00065                toluene 0.002714 5.017     0.00054            

ethylbenzene 0.000596 7.307          0.00008                  ethylbenzene 0.000403 6.113        0.00007                ethylbenzene 0.000260 5.017     0.00005            
xylenes 0.001813 7.307          0.00025                  xylenes 0.001222 6.113        0.00020                xylenes 0.000785 5.017     0.00016            

naphthalene 0.000001 7.307          0.00000                  naphthalene 0.000001 6.113        0.00000                naphthalene 0.000000 5.017     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 31 Actuals 2017



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

32
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 192.43               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 205.41                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 253.73                  lb/month

0.10 tons/month 0.10 tons/month 0.13 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Product Information Monthly Throughput (only change if actual is known) Qmonth 5,546.90            barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90              barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90               barrels/month

Average organic liquid density WL 7.10 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 10.92 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 0.40 Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 45.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 125.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 232,970                              gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 22.50 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Riveted Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 4.540                 psia PvA = exp(A-(B/TLA)) PvA 4.794                   psia PvA = exp(A-(B/TLA)) PvA 5.685                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.093 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.100 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.123 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Vapor-mounted seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 42.73 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 45.65 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 56.49 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 10.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 79.78 lb/month LF = FF P*MvKc) LF 85.22 lb/month LF = FF P*MvKc) LF 105.46 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 2.2 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.0 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 67.99 lb/month LD = KDSDD2P*MvKc)/12 months LD 72.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 89.87 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 4.3 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0060 bbl/1,000 ft2 Product - select from list Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Deck Design Data Total HAP Monthly Emissions 1.255 lb/month Total HAP Monthly Emissions 1.390 lb/month Total HAP Monthly Emissions 1.936 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.4916 lb/month hexane 0.5435 lb/month hexane 0.7487 lb/month

If bolted panel, also enter length 0 benzene 0.4269 lb/month benzene 0.4743 lb/month benzene 0.6639 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0357 lb/month 2,2,4 TMP 0.0397 lb/month 2,2,4 TMP 0.0558 lb/month

Loss Factor toluene 0.1914 lb/month toluene 0.2132 lb/month toluene 0.3027 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0262 lb/month ethylbenzene 0.0288 lb/month ethylbenzene 0.0400 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0828 lb/month xylenes 0.0909 lb/month xylenes 0.1247 lb/month

Column Well Built-up column, gasketed sliding cover 10 33.0 naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month naphthalene 0.0008 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.4839 lb/month hexane 0.5358 lb/month hexane 0.7410 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.4154 lb/month benzene 0.4628 lb/month benzene 0.6524 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0338 lb/month 2,2,4 TMP 0.0378 lb/month 2,2,4 TMP 0.0539 lb/month

Deck drain Stub drain (1-inch diameter) 125 1.2 toluene 0.1721 lb/month toluene 0.1940 lb/month toluene 0.2834 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0185 lb/month ethylbenzene 0.0211 lb/month ethylbenzene 0.0323 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0559 lb/month xylenes 0.0639 lb/month xylenes 0.0978 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0001 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 42.78 per month Working losses Working losses Working losses
1 hexane 0.0077 lb/month hexane 0.0077 lb/month hexane 0.0077 lb/month

benzene 0.0116 lb/month benzene 0.0116 lb/month benzene 0.0116 lb/month, ,
TMP 0.0019 lb/month 2,2,4 TMP 0.0019 lb/month 2,2,4 TMP 0.0019 lb/month

toluene 0.0193 lb/month toluene 0.0193 lb/month toluene 0.0193 lb/month

ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month

xylenes 0.0270 lb/month xylenes 0.0270 lb/month xylenes 0.0270 lb/month

naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00254 hexane 86.18 50 0.00263 hexane 86.18 50 0.00294

benzene 78.11 50 0.00218 benzene 78.11 50 0.00227 benzene 78.11 50 0.00259

2,2,4 TMP 114.23 50 0.00018 2,2,4 TMP 114.23 50 0.00019 2,2,4 TMP 114.23 50 0.00021

toluene 92.14 50 0.00090 toluene 92.14 50 0.00095 toluene 92.14 50 0.00113

ethylbenzene 106.17 50 0.00010 ethylbenzene 106.17 50 0.00010 ethylbenzene 106.17 50 0.00013

xylenes 106.17 50 0.00029 xylenes 106.17 50 0.00031 xylenes 106.17 50 0.00039

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.006691 4.540     0.00147             hexane 0.007323 4.794      0.00153               hexane 0.009707 5.685          0.00171                

benzene 0.006337 4.540     0.00140             benzene 0.006979 4.794      0.00146               benzene 0.009428 5.685          0.00166                

2,2,4 TMP 0.000353 4.540     0.00008             2,2,4 TMP 0.000390 4.794      0.00008               2,2,4 TMP 0.000533 5.685          0.00009                

toluene 0.002226 4.540     0.00049             toluene 0.002480 4.794      0.00052               toluene 0.003472 5.685          0.00061                

ethylbenzene 0.000208 4.540     0.00005             ethylbenzene 0.000235 4.794      0.00005               ethylbenzene 0.000343 5.685          0.00006                
xylenes 0.000627 4.540     0.00014             xylenes 0.000709 4.794      0.00015               xylenes 0.001040 5.685          0.00018                

naphthalene 0.000000 4.540     0.00000             naphthalene 0.000000 4.794      0.00000               naphthalene 0.000000 5.685          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 32 Actuals 2017



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 343.49                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 445.50                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 573.74                     lb/month

0.17 tons/month 0.22 tons/month 0.29 tons/month

Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Monthly Throughput (only change if actual is known) Qmonth 5,546.90                     barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90                  barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.142                          psia PvA = exp(A-(B/TLA)) PvA 8.530                      psia PvA = exp(A-(B/TLA)) PvA 9.944                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.167 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.217 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.280 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 76.62 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 99.50 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 128.27 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 143.04 lb/month LF = FF P*MvKc) LF 185.77 lb/month LF = FF P*MvKc) LF 239.47 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 121.90 lb/month LD = KDSDD2P*MvKc)/12 months LD 158.30 lb/month LD = KDSDD2P*MvKc)/12 months LD 204.07 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 3.085 lb/month Total HAP Monthly Emissions 4.547 lb/month Total HAP Monthly Emissions 6.541 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.1700 lb/month hexane 1.6930 lb/month hexane 2.3924 lb/month

benzene 1.0605 lb/month benzene 1.5615 lb/month benzene 2.2401 lb/month

2,2,4 TMP 0.0900 lb/month 2,2,4 TMP 0.1336 lb/month 2,2,4 TMP 0.1932 lb/month

toluene 0.4971 lb/month toluene 0.7518 lb/month toluene 1.1062 lb/month

ethylbenzene 0.0653 lb/month ethylbenzene 0.0998 lb/month ethylbenzene 0.1494 lb/month

xylenes 0.2020 lb/month xylenes 0.3078 lb/month xylenes 0.4601 lb/month

naphthalene 0.0008 lb/month naphthalene 0.0009 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.1623 lb/month hexane 1.6853 lb/month hexane 2.3847 lb/month

benzene 1.0490 lb/month benzene 1.5500 lb/month benzene 2.2286 lb/month

2,2,4 TMP 0.0880 lb/month 2,2,4 TMP 0.1317 lb/month 2,2,4 TMP 0.1913 lb/month

toluene 0.4779 lb/month toluene 0.7325 lb/month toluene 1.0870 lb/month

ethylbenzene 0.0576 lb/month ethylbenzene 0.0921 lb/month ethylbenzene 0.1417 lb/month

xylenes 0.1751 lb/month xylenes 0.2809 lb/month xylenes 0.4332 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month naphthalene 0.0003 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0077 lb/month hexane 0.0077 lb/month hexane 0.0077 lb/month

benzene 0.0116 lb/month benzene 0.0116 lb/month benzene 0.0116 lb/month

2,2,4 TMP 0.0019 lb/month 2,2,4 TMP 0.0019 lb/month 2,2,4 TMP 0.0019 lb/month

toluene 0.0193 lb/month toluene 0.0193 lb/month toluene 0.0193 lb/month

ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month

xylenes 0.0270 lb/month xylenes 0.0270 lb/month xylenes 0.0270 lb/month

naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00340 hexane 86.18 50 0.00380 hexane 86.18 50 0.00417

benzene 78.11 50 0.00307 benzene 78.11 50 0.00349 benzene 78.11 50 0.00390

2,2,4 TMP 114.23 50 0.00026 2,2,4 TMP 114.23 50 0.00030 2,2,4 TMP 114.23 50 0.00033

toluene 92.14 50 0.00140 toluene 92.14 50 0.00165 toluene 92.14 50 0.00190

ethylbenzene 106.17 50 0.00017 ethylbenzene 106.17 50 0.00021 ethylbenzene 106.17 50 0.00025

xylenes 106.17 50 0.00051 xylenes 106.17 50 0.00063 xylenes 106.17 50 0.00076

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014100 7.142                  0.00197                      hexane 0.018802 8.530         0.00220                  hexane 0.024059 9.944                      0.00242                   

benzene 0.014041 7.142                  0.00197                      benzene 0.019079 8.530         0.00224                  benzene 0.024807 9.944                      0.00249                   

2,2,4 TMP 0.000806 7.142                  0.00011                      2,2,4 TMP 0.001108 8.530         0.00013                  2,2,4 TMP 0.001456 9.944                      0.00015                   

toluene 0.005422 7.142                  0.00076                      toluene 0.007644 8.530         0.00090                  toluene 0.010257 9.944                      0.00103                   

ethylbenzene 0.000567 7.142                  0.00008                      ethylbenzene 0.000834 8.530         0.00010                  ethylbenzene 0.001160 9.944                      0.00012                   
xylenes 0.001724 7.142                  0.00024                      xylenes 0.002544 8.530         0.00030                  xylenes 0.003547 9.944                      0.00036                   

naphthalene 0.000001 7.142                  0.00000                      naphthalene 0.000001 8.530         0.00000                  naphthalene 0.000002 9.944                      0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 32 Actuals 2017



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 640.96                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 613.01                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 486.38                     lb/month

0.32 tons/month 0.31 tons/month 0.24 tons/month

Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Monthly Throughput (only change if actual is known) Qmonth 5,546.90                barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90                barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90                  barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 10.563                   psia PvA = exp(A-(B/TLA)) PvA 10.314                   psia PvA = exp(A-(B/TLA)) PvA 9.017                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.313 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.299 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.237 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 143.35 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 137.08 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 108.68 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 267.63 lb/month LF = FF P*MvKc) LF 255.92 lb/month LF = FF P*MvKc) LF 202.89 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 228.06 lb/month LD = KDSDD2P*MvKc)/12 months LD 218.08 lb/month LD = KDSDD2P*MvKc)/12 months LD 172.89 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 7.633 lb/month Total HAP Monthly Emissions 7.176 lb/month Total HAP Monthly Emissions 5.168 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.7710 lb/month hexane 2.6128 lb/month hexane 1.9119 lb/month

benzene 2.6100 lb/month benzene 2.4553 lb/month benzene 1.7731 lb/month

2,2,4 TMP 0.2258 lb/month 2,2,4 TMP 0.2122 lb/month 2,2,4 TMP 0.1521 lb/month

toluene 1.3025 lb/month toluene 1.2202 lb/month toluene 0.8613 lb/month

ethylbenzene 0.1773 lb/month ethylbenzene 0.1655 lb/month ethylbenzene 0.1150 lb/month

xylenes 0.5460 lb/month xylenes 0.5099 lb/month xylenes 0.3544 lb/month

naphthalene 0.0011 lb/month naphthalene 0.0011 lb/month naphthalene 0.0009 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.7633 lb/month hexane 2.6051 lb/month hexane 1.9042 lb/month

benzene 2.5985 lb/month benzene 2.4438 lb/month benzene 1.7616 lb/month

2,2,4 TMP 0.2239 lb/month 2,2,4 TMP 0.2102 lb/month 2,2,4 TMP 0.1502 lb/month

toluene 1.2832 lb/month toluene 1.2009 lb/month toluene 0.8421 lb/month

ethylbenzene 0.1696 lb/month ethylbenzene 0.1578 lb/month ethylbenzene 0.1073 lb/month

xylenes 0.5191 lb/month xylenes 0.4829 lb/month xylenes 0.3275 lb/month

naphthalene 0.0004 lb/month naphthalene 0.0004 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0077 lb/month hexane 0.0077 lb/month hexane 0.0077 lb/month

benzene 0.0116 lb/month benzene 0.0116 lb/month benzene 0.0116 lb/month

2,2,4 TMP 0.0019 lb/month 2,2,4 TMP 0.0019 lb/month 2,2,4 TMP 0.0019 lb/month

toluene 0.0193 lb/month toluene 0.0193 lb/month toluene 0.0193 lb/month

ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month

xylenes 0.0270 lb/month xylenes 0.0270 lb/month xylenes 0.0270 lb/month

naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00432 hexane 86.18 50 0.00426 hexane 86.18 50 0.00393

benzene 78.11 50 0.00407 benzene 78.11 50 0.00400 benzene 78.11 50 0.00364

2,2,4 TMP 114.23 50 0.00035 2,2,4 TMP 114.23 50 0.00034 2,2,4 TMP 114.23 50 0.00031

toluene 92.14 50 0.00201 toluene 92.14 50 0.00197 toluene 92.14 50 0.00174

ethylbenzene 106.17 50 0.00027 ethylbenzene 106.17 50 0.00026 ethylbenzene 106.17 50 0.00022

xylenes 106.17 50 0.00081 xylenes 106.17 50 0.00079 xylenes 106.17 50 0.00068

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.026499 10.563           0.00251                 hexane 0.025511 10.314                 0.00247                 hexane 0.020563 9.017        0.00228                   

benzene 0.027493 10.563           0.00260                 benzene 0.026404 10.314                 0.00256                 benzene 0.020987 9.017        0.00233                   

2,2,4 TMP 0.001620 10.563           0.00015                 2,2,4 TMP 0.001553 10.314                 0.00015                 2,2,4 TMP 0.001224 9.017        0.00014                   

toluene 0.011510 10.563           0.00109                 toluene 0.011000 10.314                 0.00107                 toluene 0.008505 9.017        0.00094                   

ethylbenzene 0.001320 10.563           0.00012                 ethylbenzene 0.001255 10.314                 0.00012                 ethylbenzene 0.000940 9.017        0.00010                   
xylenes 0.004040 10.563           0.00038                 xylenes 0.003839 10.314                 0.00037                 xylenes 0.002870 9.017        0.00032                   

naphthalene 0.000003 10.563           0.00000                 naphthalene 0.000003 10.314                 0.00000                 naphthalene 0.000002 9.017        0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS
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MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 354.64                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 278.58                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 217.10              lb/month

0.18 tons/month 0.14 tons/month 0.11 tons/month

Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Monthly Throughput (only change if actual is known) Qmonth 5,546.90                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90               barrels/month Monthly Throughput (only change if actual is known) Qmonth 5,546.90           barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.307                      psia PvA = exp(A-(B/TLA)) PvA 6.113                    psia PvA = exp(A-(B/TLA)) PvA 5.017                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.173 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.135 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 79.12 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 62.06 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 48.27 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 1.93 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 147.71 lb/month LF = FF P*MvKc) LF 115.86 lb/month LF = FF P*MvKc) LF 90.12 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 125.88 lb/month LD = KDSDD2P*MvKc)/12 months LD 98.73 lb/month LD = KDSDD2P*MvKc)/12 months LD 76.79 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 3.238 lb/month Total HAP Monthly Emissions 2.238 lb/month Total HAP Monthly Emissions 1.517 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.2252 lb/month hexane 0.8608 lb/month hexane 0.5915 lb/month

benzene 1.1131 lb/month benzene 0.7686 lb/month benzene 0.5184 lb/month

2,2,4 TMP 0.0945 lb/month 2,2,4 TMP 0.0648 lb/month
, ,
TMP 0.0434 lb/month

toluene 0.5234 lb/month toluene 0.3531 lb/month toluene 0.2337 lb/month

ethylbenzene 0.0688 lb/month ethylbenzene 0.0464 lb/month ethylbenzene 0.0314 lb/month

xylenes 0.2128 lb/month xylenes 0.1444 lb/month xylenes 0.0985 lb/month

naphthalene 0.0008 lb/month naphthalene 0.0008 lb/month naphthalene 0.0007 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.2175 lb/month hexane 0.8531 lb/month hexane 0.5838 lb/month

benzene 1.1015 lb/month benzene 0.7570 lb/month benzene 0.5068 lb/month

2,2,4 TMP 0.0926 lb/month 2,2,4 TMP 0.0629 lb/month
, ,
TMP 0.0415 lb/month

toluene 0.5042 lb/month toluene 0.3339 lb/month toluene 0.2145 lb/month

ethylbenzene 0.0611 lb/month ethylbenzene 0.0387 lb/month ethylbenzene 0.0237 lb/month

xylenes 0.1858 lb/month xylenes 0.1174 lb/month xylenes 0.0715 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0077 lb/month hexane 0.0077 lb/month hexane 0.0077 lb/month

benzene 0.0116 lb/month benzene 0.0116 lb/month benzene 0.0116 lb/month

2,2,4 TMP 0.0019 lb/month 2,2,4 TMP 0.0019 lb/month
, ,
TMP 0.0019 lb/month

toluene 0.0193 lb/month toluene 0.0193 lb/month toluene 0.0193 lb/month

ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month ethylbenzene 0.0077 lb/month

xylenes 0.0270 lb/month xylenes 0.0270 lb/month xylenes 0.0270 lb/month

naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month naphthalene 0.0007 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00345 hexane 86.18 50 0.00308 hexane 86.18 50 0.00271

benzene 78.11 50 0.00312 benzene 78.11 50 0.00274 benzene 78.11 50 0.00236

2,2,4 TMP 114.23 50 0.00026 2,2,4 TMP 114.23 50 0.00023 2,2,4 TMP 114.23 50 0.00019

toluene 92.14 50 0.00143 toluene 92.14 50 0.00121 toluene 92.14 50 0.00100

ethylbenzene 106.17 50 0.00017 ethylbenzene 106.17 50 0.00014 ethylbenzene 106.17 50 0.00011

xylenes 106.17 50 0.00053 xylenes 106.17 50 0.00042 xylenes 106.17 50 0.00033

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014633 7.307          0.00200                  hexane 0.010936 6.113        0.00179                hexane 0.007897 5.017     0.00157            

benzene 0.014607 7.307          0.00200                  benzene 0.010707 6.113        0.00175                benzene 0.007564 5.017     0.00151            

2,2,4 TMP 0.000840 7.307          0.00011                  2,2,4 TMP 0.000608 6.113        0.00010                2,2,4 TMP 0.000424 5.017     0.00008            

toluene 0.005668 7.307          0.00078                  toluene 0.004003 6.113        0.00065                toluene 0.002714 5.017     0.00054            

ethylbenzene 0.000596 7.307          0.00008                  ethylbenzene 0.000403 6.113        0.00007                ethylbenzene 0.000260 5.017     0.00005            
xylenes 0.001813 7.307          0.00025                  xylenes 0.001222 6.113        0.00020                xylenes 0.000785 5.017     0.00016            

naphthalene 0.000001 7.307          0.00000                  naphthalene 0.000001 6.113        0.00000                naphthalene 0.000000 5.017     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 32 Actuals 2017



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

39
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 144.74               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 156.24                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 195.60                  lb/month

0.07 tons/month 0.08 tons/month 0.10 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Product Information Monthly Throughput (only change if actual is known) Qmonth 6,656.28            barrels/month Monthly Throughput (only change if actual is known) Qmonth 6,656.28              barrels/month Monthly Throughput (only change if actual is known) Qmonth 6,656.28               barrels/month

Average organic liquid density WL 7.10 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 10.92 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 0.40 Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 45.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 125.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 279,564                              gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 22.50 ft TB = TAA + 0.003 αs I TB 484.18               TB = TAA + 0.003 αs I TB 487.17                 TB = TAA + 0.003 αs I TB 496.71                  

Tank Construction (pick from drop down list) Riveted Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) Gray, light TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 485.13 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 488.59 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 498.68 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 4.631                 psia PvA = exp(A-(B/TLA)) PvA 4.935                   psia PvA = exp(A-(B/TLA)) PvA 5.910                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.096 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.103 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.130 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Vapor-mounted seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 43.77 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 47.30 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 59.38 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 2.14 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 2.14 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 2.14 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 29.19 lb/month LF = FF P*MvKc) LF 31.55 lb/month LF = FF P*MvKc) LF 39.60 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 2.2 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.0 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 69.64 lb/month LD = KDSDD2P*MvKc)/12 months LD 75.25 lb/month LD = KDSDD2P*MvKc)/12 months LD 94.48 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 4.3 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0060 bbl/1,000 ft2 Product - select from list Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Deck Design Data Total HAP Monthly Emissions 0.980 lb/month Total HAP Monthly Emissions 1.103 lb/month Total HAP Monthly Emissions 1.557 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.3756 lb/month hexane 0.4221 lb/month hexane 0.5923 lb/month

If bolted panel, also enter length 0 benzene 0.3286 lb/month benzene 0.3712 lb/month benzene 0.5289 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0279 lb/month 2,2,4 TMP 0.0315 lb/month 2,2,4 TMP 0.0449 lb/month

Loss Factor toluene 0.1528 lb/month toluene 0.1725 lb/month toluene 0.2474 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0228 lb/month ethylbenzene 0.0252 lb/month ethylbenzene 0.0346 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0728 lb/month xylenes 0.0801 lb/month xylenes 0.1087 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0008 lb/month naphthalene 0.0008 lb/month naphthalene 0.0008 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.3670 lb/month hexane 0.4136 lb/month hexane 0.5837 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.3158 lb/month benzene 0.3584 lb/month benzene 0.5161 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0257 lb/month 2,2,4 TMP 0.0293 lb/month 2,2,4 TMP 0.0428 lb/month

Deck drain Stub drain (1-inch diameter) 125 1.2 toluene 0.1314 lb/month toluene 0.1512 lb/month toluene 0.2260 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0142 lb/month ethylbenzene 0.0166 lb/month ethylbenzene 0.0260 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0429 lb/month xylenes 0.0502 lb/month xylenes 0.0788 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 15.28 per month Working losses Working losses Working losses
1 hexane 0.0086 lb/month hexane 0.0086 lb/month hexane 0.0086 lb/month

benzene 0.0128 lb/month benzene 0.0128 lb/month benzene 0.0128 lb/month, ,
TMP 0.0021 lb/month 2,2,4 TMP 0.0021 lb/month 2,2,4 TMP 0.0021 lb/month

toluene 0.0214 lb/month toluene 0.0214 lb/month toluene 0.0214 lb/month

ethylbenzene 0.0086 lb/month ethylbenzene 0.0086 lb/month ethylbenzene 0.0086 lb/month

xylenes 0.0299 lb/month xylenes 0.0299 lb/month xylenes 0.0299 lb/month

naphthalene 0.0008 lb/month naphthalene 0.0008 lb/month naphthalene 0.0008 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00257 hexane 86.18 50 0.00268 hexane 86.18 50 0.00302

benzene 78.11 50 0.00221 benzene 78.11 50 0.00233 benzene 78.11 50 0.00267

2,2,4 TMP 114.23 50 0.00018 2,2,4 TMP 114.23 50 0.00019 2,2,4 TMP 114.23 50 0.00022

toluene 92.14 50 0.00092 toluene 92.14 50 0.00098 toluene 92.14 50 0.00117

ethylbenzene 106.17 50 0.00010 ethylbenzene 106.17 50 0.00011 ethylbenzene 106.17 50 0.00013

xylenes 106.17 50 0.00030 xylenes 106.17 50 0.00033 xylenes 106.17 50 0.00041

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.006915 4.631     0.00149             hexane 0.007685 4.935      0.00156               hexane 0.010346 5.910          0.00175                

benzene 0.006565 4.631     0.00142             benzene 0.007347 4.935      0.00149               benzene 0.010092 5.910          0.00171                

2,2,4 TMP 0.000366 4.631     0.00008             2,2,4 TMP 0.000411 4.935      0.00008               2,2,4 TMP 0.000572 5.910          0.00010                

toluene 0.002316 4.631     0.00050             toluene 0.002627 4.935      0.00053               toluene 0.003747 5.910          0.00063                

ethylbenzene 0.000217 4.631     0.00005             ethylbenzene 0.000250 4.935      0.00005               ethylbenzene 0.000374 5.910          0.00006                
xylenes 0.000656 4.631     0.00014             xylenes 0.000757 4.935      0.00015               xylenes 0.001133 5.910          0.00019                

naphthalene 0.000000 4.631     0.00000             naphthalene 0.000000 4.935      0.00000               naphthalene 0.000001 5.910          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.7198 hexane 6.878 1171.5 224.37 0.7998 hexane 6.878 1171.5 224.37 1.0768
benzene 6.906 1211 220.79 0.4129 benzene 6.906 1211 220.79 0.4621 benzene 6.906 1211 220.79 0.6347

2,2,4 TMP 6.812 1257.8 220.74 0.2018 2,2,4 TMP 6.812 1257.8 220.74 0.2269 2,2,4 TMP 6.812 1257.8 220.74 0.3155
toluene 7.017 1377.6 222.64 0.1031 toluene 7.017 1377.6 222.64 0.1169 toluene 7.017 1377.6 222.64 0.1668

ethylbenzene 6.95 1419.3 212.61 0.0278 ethylbenzene 6.95 1419.3 212.61 0.0321 ethylbenzene 6.95 1419.3 212.61 0.0480
xylenes 7.009 1462.3 215.11 0.0240 xylenes 7.009 1462.3 215.11 0.0277 xylenes 7.009 1462.3 215.11 0.0415

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0009

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 39 Actuals 2017



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 270.18                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 356.37                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 466.46                     lb/month

0.14 tons/month 0.18 tons/month 0.23 tons/month

Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Monthly Throughput (only change if actual is known) Qmonth 6,656.28                     barrels/month Monthly Throughput (only change if actual is known) Qmonth 6,656.28                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 6,656.28                  barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.05                        TB = TAA + 0.003 αs I TB 520.93                    TB = TAA + 0.003 αs I TB 530.67                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.74 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.05 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.01 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.509                          psia PvA = exp(A-(B/TLA)) PvA 9.020                      psia PvA = exp(A-(B/TLA)) PvA 10.531                     psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.180 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.237 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.311 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 82.28 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 108.73 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 142.53 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 2.14 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 2.14 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 2.14 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 54.87 lb/month LF = FF P*MvKc) LF 72.51 lb/month LF = FF P*MvKc) LF 95.05 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 130.89 lb/month LD = KDSDD2P*MvKc)/12 months LD 172.98 lb/month LD = KDSDD2P*MvKc)/12 months LD 226.74 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 2.538 lb/month Total HAP Monthly Emissions 3.808 lb/month Total HAP Monthly Emissions 5.562 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.9497 lb/month hexane 1.4012 lb/month hexane 2.0127 lb/month

benzene 0.8668 lb/month benzene 1.3012 lb/month benzene 1.8969 lb/month

2,2,4 TMP 0.0741 lb/month 2,2,4 TMP 0.1120 lb/month 2,2,4 TMP 0.1644 lb/month

toluene 0.4145 lb/month toluene 0.6373 lb/month toluene 0.9512 lb/month

ethylbenzene 0.0565 lb/month ethylbenzene 0.0870 lb/month ethylbenzene 0.1313 lb/month

xylenes 0.1759 lb/month xylenes 0.2695 lb/month xylenes 0.4058 lb/month

naphthalene 0.0009 lb/month naphthalene 0.0010 lb/month naphthalene 0.0011 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.9412 lb/month hexane 1.3926 lb/month hexane 2.0041 lb/month

benzene 0.8540 lb/month benzene 1.2883 lb/month benzene 1.8840 lb/month

2,2,4 TMP 0.0719 lb/month 2,2,4 TMP 0.1098 lb/month 2,2,4 TMP 0.1623 lb/month

toluene 0.3931 lb/month toluene 0.6159 lb/month toluene 0.9298 lb/month

ethylbenzene 0.0480 lb/month ethylbenzene 0.0785 lb/month ethylbenzene 0.1228 lb/month

xylenes 0.1459 lb/month xylenes 0.2395 lb/month xylenes 0.3758 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month naphthalene 0.0003 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0086 lb/month hexane 0.0086 lb/month hexane 0.0086 lb/month

benzene 0.0128 lb/month benzene 0.0128 lb/month benzene 0.0128 lb/month

2,2,4 TMP 0.0021 lb/month 2,2,4 TMP 0.0021 lb/month 2,2,4 TMP 0.0021 lb/month

toluene 0.0214 lb/month toluene 0.0214 lb/month toluene 0.0214 lb/month

ethylbenzene 0.0086 lb/month ethylbenzene 0.0086 lb/month ethylbenzene 0.0086 lb/month

xylenes 0.0299 lb/month xylenes 0.0299 lb/month xylenes 0.0299 lb/month

naphthalene 0.0008 lb/month naphthalene 0.0008 lb/month naphthalene 0.0008 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00351 hexane 86.18 50 0.00393 hexane 86.18 50 0.00432

benzene 78.11 50 0.00319 benzene 78.11 50 0.00364 benzene 78.11 50 0.00406

2,2,4 TMP 114.23 50 0.00027 2,2,4 TMP 114.23 50 0.00031 2,2,4 TMP 114.23 50 0.00035

toluene 92.14 50 0.00147 toluene 92.14 50 0.00174 toluene 92.14 50 0.00200

ethylbenzene 106.17 50 0.00018 ethylbenzene 106.17 50 0.00022 ethylbenzene 106.17 50 0.00026

xylenes 106.17 50 0.00054 xylenes 106.17 50 0.00068 xylenes 106.17 50 0.00081

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015299 7.509                  0.00204                      hexane 0.020573 9.020         0.00228                  hexane 0.026371 10.531                    0.00250                   

benzene 0.015316 7.509                  0.00204                      benzene 0.020999 9.020         0.00233                  benzene 0.027352 10.531                    0.00260                   

2,2,4 TMP 0.000882 7.509                  0.00012                      2,2,4 TMP 0.001224 9.020         0.00014                  2,2,4 TMP 0.001611 10.531                    0.00015                   

toluene 0.005977 7.509                  0.00080                      toluene 0.008510 9.020         0.00094                  toluene 0.011443 10.531                    0.00109                   

ethylbenzene 0.000633 7.509                  0.00008                      ethylbenzene 0.000941 9.020         0.00010                  ethylbenzene 0.001311 10.531                    0.00012                   
xylenes 0.001925 7.509                  0.00026                      xylenes 0.002872 9.020         0.00032                  xylenes 0.004014 10.531                    0.00038                   

naphthalene 0.000001 7.509                  0.00000                      naphthalene 0.000002 9.020         0.00000                  naphthalene 0.000003 10.531                    0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5923 hexane 6.878 1171.5 224.37 2.1413 hexane 6.878 1171.5 224.37 2.7447
benzene 6.906 1211 220.79 0.9632 benzene 6.906 1211 220.79 1.3206 benzene 6.906 1211 220.79 1.7202

2,2,4 TMP 6.812 1257.8 220.74 0.4867 2,2,4 TMP 6.812 1257.8 220.74 0.6756 2,2,4 TMP 6.812 1257.8 220.74 0.8891
toluene 7.017 1377.6 222.64 0.2660 toluene 7.017 1377.6 222.64 0.3788 toluene 7.017 1377.6 222.64 0.5094

ethylbenzene 6.95 1419.3 212.61 0.0811 ethylbenzene 6.95 1419.3 212.61 0.1207 ethylbenzene 6.95 1419.3 212.61 0.1682
xylenes 7.009 1462.3 215.11 0.0705 xylenes 7.009 1462.3 215.11 0.1052 xylenes 7.009 1462.3 215.11 0.1471

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0029 naphthalene 7.146 1831.6 211.82 0.0045

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 39 Actuals 2017



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 525.35                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 493.93                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 381.15                     lb/month

0.26 tons/month 0.25 tons/month 0.19 tons/month

Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Monthly Throughput (only change if actual is known) Qmonth 6,656.28                barrels/month Monthly Throughput (only change if actual is known) Qmonth 6,656.28                barrels/month Monthly Throughput (only change if actual is known) Qmonth 6,656.28                  barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 534.61                   TB = TAA + 0.003 αs I TB 533.00                   TB = TAA + 0.003 αs I TB 524.31                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 537.97 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 535.95 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 526.65 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 11.183                   psia PvA = exp(A-(B/TLA)) PvA 10.847                   psia PvA = exp(A-(B/TLA)) PvA 9.397                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.350 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.329 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.254 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 160.60 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 150.96 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 116.34 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 2.14 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 2.14 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 2.14 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 107.11 lb/month LF = FF P*MvKc) LF 100.68 lb/month LF = FF P*MvKc) LF 77.59 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 255.50 lb/month LD = KDSDD2P*MvKc)/12 months LD 240.16 lb/month LD = KDSDD2P*MvKc)/12 months LD 185.08 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 6.537 lb/month Total HAP Monthly Emissions 6.015 lb/month Total HAP Monthly Emissions 4.193 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.3491 lb/month hexane 2.1691 lb/month hexane 1.5361 lb/month

benzene 2.2267 lb/month benzene 2.0501 lb/month benzene 1.4321 lb/month

2,2,4 TMP 0.1936 lb/month 2,2,4 TMP 0.1780 lb/month 2,2,4 TMP 0.1235 lb/month

toluene 1.1275 lb/month toluene 1.0329 lb/month toluene 0.7056 lb/month

ethylbenzene 0.1566 lb/month ethylbenzene 0.1430 lb/month ethylbenzene 0.0966 lb/month

xylenes 0.4837 lb/month xylenes 0.4418 lb/month xylenes 0.2988 lb/month

naphthalene 0.0012 lb/month naphthalene 0.0011 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.3406 lb/month hexane 2.1605 lb/month hexane 1.5276 lb/month

benzene 2.2139 lb/month benzene 2.0372 lb/month benzene 1.4192 lb/month

2,2,4 TMP 0.1915 lb/month 2,2,4 TMP 0.1758 lb/month 2,2,4 TMP 0.1213 lb/month

toluene 1.1061 lb/month toluene 1.0115 lb/month toluene 0.6842 lb/month

ethylbenzene 0.1481 lb/month ethylbenzene 0.1345 lb/month ethylbenzene 0.0880 lb/month

xylenes 0.4537 lb/month xylenes 0.4118 lb/month xylenes 0.2688 lb/month

naphthalene 0.0004 lb/month naphthalene 0.0003 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0086 lb/month hexane 0.0086 lb/month hexane 0.0086 lb/month

benzene 0.0128 lb/month benzene 0.0128 lb/month benzene 0.0128 lb/month

2,2,4 TMP 0.0021 lb/month 2,2,4 TMP 0.0021 lb/month 2,2,4 TMP 0.0021 lb/month

toluene 0.0214 lb/month toluene 0.0214 lb/month toluene 0.0214 lb/month

ethylbenzene 0.0086 lb/month ethylbenzene 0.0086 lb/month ethylbenzene 0.0086 lb/month

xylenes 0.0299 lb/month xylenes 0.0299 lb/month xylenes 0.0299 lb/month

naphthalene 0.0008 lb/month naphthalene 0.0008 lb/month naphthalene 0.0008 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00447 hexane 86.18 50 0.00439 hexane 86.18 50 0.00403

benzene 78.11 50 0.00423 benzene 78.11 50 0.00414 benzene 78.11 50 0.00374

2,2,4 TMP 114.23 50 0.00037 2,2,4 TMP 114.23 50 0.00036 2,2,4 TMP 114.23 50 0.00032

toluene 92.14 50 0.00211 toluene 92.14 50 0.00206 toluene 92.14 50 0.00181

ethylbenzene 106.17 50 0.00028 ethylbenzene 106.17 50 0.00027 ethylbenzene 106.17 50 0.00023

xylenes 106.17 50 0.00087 xylenes 106.17 50 0.00084 xylenes 106.17 50 0.00071

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029025 11.183           0.00260                 hexane 0.027647 10.847                 0.00255                 hexane 0.021974 9.397        0.00234                   

benzene 0.030290 11.183           0.00271                 benzene 0.028763 10.847                 0.00265                 benzene 0.022524 9.397        0.00240                   

2,2,4 TMP 0.001791 11.183           0.00016                 2,2,4 TMP 0.001698 10.847                 0.00016                 2,2,4 TMP 0.001317 9.397        0.00014                   

toluene 0.012830 11.183           0.00115                 toluene 0.012107 10.847                 0.00112                 toluene 0.009206 9.397        0.00098                   

ethylbenzene 0.001490 11.183           0.00013                 ethylbenzene 0.001397 10.847                 0.00013                 ethylbenzene 0.001028 9.397        0.00011                   
xylenes 0.004567 11.183           0.00041                 xylenes 0.004278 10.847                 0.00039                 xylenes 0.003139 9.397        0.00033                   

naphthalene 0.000003 11.183           0.00000                 naphthalene 0.000003 10.847                 0.00000                 naphthalene 0.000002 9.397        0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 3.0210 hexane 6.878 1171.5 224.37 2.8776 hexane 6.878 1171.5 224.37 2.2871
benzene 6.906 1211 220.79 1.9050 benzene 6.906 1211 220.79 1.8089 benzene 6.906 1211 220.79 1.4166

2,2,4 TMP 6.812 1257.8 220.74 0.9886 2,2,4 TMP 6.812 1257.8 220.74 0.9368 2,2,4 TMP 6.812 1257.8 220.74 0.7267
toluene 7.017 1377.6 222.64 0.5711 toluene 7.017 1377.6 222.64 0.5389 toluene 7.017 1377.6 222.64 0.4098

ethylbenzene 6.95 1419.3 212.61 0.1911 ethylbenzene 6.95 1419.3 212.61 0.1791 ethylbenzene 6.95 1419.3 212.61 0.1318
xylenes 7.009 1462.3 215.11 0.1673 xylenes 7.009 1462.3 215.11 0.1567 xylenes 7.009 1462.3 215.11 0.1150

naphthalene 7.146 1831.6 211.82 0.0053 naphthalene 7.146 1831.6 211.82 0.0048 naphthalene 7.146 1831.6 211.82 0.0033

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 39 Actuals 2017



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 270.99                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 89.67                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 69.04                lb/month

0.14 tons/month 0.04 tons/month 0.03 tons/month

Product Type Crude RVP 10.92 Product Type Slop - 50% Fuel Oil 2, 50% Gas RVP 10 Product Type Slop - 50% Fuel Oil 2, 50% Gas RVP 10

Monthly Throughput (only change if actual is known) Qmonth 6,656.28                 barrels/month Monthly Throughput (only change if actual is known) Qmonth -                       barrels/month Monthly Throughput (only change if actual is known) Qmonth -                    barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 66.03                    Vapor Molecular weight Mv 66.03                

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 11.91 Vapor Pressure Equation Constant A A 11.91

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 7072.14 oR Vapor Pressure Equation Constant B B 7072.14 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 511.28                    TB = TAA + 0.003 αs I TB 500.73                  TB = TAA + 0.003 αs I TB 489.58              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.87 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 501.69 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 490.34 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.525                      psia PvA = exp(A-(B/TLA)) PvA 2.421                    psia PvA = exp(A-(B/TLA)) PvA 1.902                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.180 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.045 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.035 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 82.53 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 27.52 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 21.19 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 2.14 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 55.04 lb/month LF = FF P*MvKc) LF 18.36 lb/month LF = FF P*MvKc) LF 14.13 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 131.29 lb/month LD = KDSDD2P*MvKc)/12 months LD 43.79 lb/month LD = KDSDD2P*MvKc)/12 months LD 33.72 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 2.549 lb/month Total HAP Monthly Emissions 3.577 lb/month Total HAP Monthly Emissions 2.424 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.9539 lb/month hexane 0.8131 lb/month hexane 0.5725 lb/month

benzene 0.8708 lb/month benzene 0.6266 lb/month benzene 0.4315 lb/month

2,2,4 TMP 0.0744 lb/month 2,2,4 TMP 0.9619 lb/month
, ,
TMP 0.6534 lb/month

toluene 0.4165 lb/month toluene 0.8964 lb/month toluene 0.5919 lb/month

ethylbenzene 0.0568 lb/month ethylbenzene 0.0522 lb/month ethylbenzene 0.0328 lb/month

xylenes 0.1767 lb/month xylenes 0.2263 lb/month xylenes 0.1416 lb/month

naphthalene 0.0009 lb/month naphthalene 0.0003 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.9453 lb/month hexane 0.8131 lb/month hexane 0.5725 lb/month

benzene 0.8579 lb/month benzene 0.6266 lb/month benzene 0.4315 lb/month

2,2,4 TMP 0.0723 lb/month 2,2,4 TMP 0.9619 lb/month
, ,
TMP 0.6534 lb/month

toluene 0.3951 lb/month toluene 0.8964 lb/month toluene 0.5919 lb/month

ethylbenzene 0.0482 lb/month ethylbenzene 0.0522 lb/month ethylbenzene 0.0328 lb/month

xylenes 0.1467 lb/month xylenes 0.2263 lb/month xylenes 0.1416 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0003 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0086 lb/month hexane 0.0000 lb/month hexane 0.0000 lb/month

benzene 0.0128 lb/month benzene 0.0000 lb/month benzene 0.0000 lb/month

2,2,4 TMP 0.0021 lb/month 2,2,4 TMP 0.0000 lb/month
, ,
TMP 0.0000 lb/month

toluene 0.0214 lb/month toluene 0.0000 lb/month toluene 0.0000 lb/month

ethylbenzene 0.0086 lb/month ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month

xylenes 0.0299 lb/month xylenes 0.0000 lb/month xylenes 0.0000 lb/month

naphthalene 0.0008 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00352 hexane 86.18 66 0.00907 hexane 86.18 66 0.00829

benzene 78.11 50 0.00319 benzene 78.11 66 0.00699 benzene 78.11 66 0.00625

2,2,4 TMP 114.23 50 0.00027 2,2,4 TMP 114.23 66 0.01073 2,2,4 TMP 114.23 66 0.00946

toluene 92.14 50 0.00147 toluene 92.14 66 0.01000 toluene 92.14 66 0.00857

ethylbenzene 106.17 50 0.00018 ethylbenzene 106.17 66 0.00058 ethylbenzene 106.17 66 0.00047

xylenes 106.17 50 0.00055 xylenes 106.17 66 0.00252 xylenes 106.17 66 0.00205

naphthalene 128.17 50 0.00000 naphthalene 128.17 66 0.00000 naphthalene 128.17 66 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015351 7.525          0.00204                  hexane 0.016823 2.421        0.00695                hexane 0.012086 1.902     0.00635            

benzene 0.015372 7.525          0.00204                  benzene 0.014304 2.421        0.00591                benzene 0.010051 1.902     0.00528            

2,2,4 TMP 0.000885 7.525          0.00012                  2,2,4 TMP 0.015015 2.421        0.00620                2,2,4 TMP 0.010406 1.902     0.00547            

toluene 0.006001 7.525          0.00080                  toluene 0.017346 2.421        0.00716                toluene 0.011688 1.902     0.00614            

ethylbenzene 0.000636 7.525          0.00008                  ethylbenzene 0.000877 2.421        0.00036                ethylbenzene 0.000562 1.902     0.00030            
xylenes 0.001934 7.525          0.00026                  xylenes 0.003801 2.421        0.00157                xylenes 0.002427 1.902     0.00128            

naphthalene 0.000001 7.525          0.00000                  naphthalene 0.000004 2.421        0.00000                naphthalene 0.000002 1.902     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.01 123.54 86.18 0.01434 hexane 0.01 123.54 86.18 0.01434
benzene 0.006 207 78.11 0.01590 benzene 0.013 123.54 78.11 0.02056 benzene 0.013 123.54 78.11 0.02056

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.04 123.54 114.23 0.04326 2,2,4 TMP 0.04 123.54 114.23 0.04326
toluene 0.01 207 92.14 0.02247 toluene 0.07 123.54 92.14 0.09386 toluene 0.07 123.54 92.14 0.09386

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.014 123.54 106.17 0.01629 ethylbenzene 0.014 123.54 106.17 0.01629
xylenes 0.014 207 106.17 0.02730 xylenes 0.07 123.54 106.17 0.08145 xylenes 0.07 123.54 106.17 0.08145

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.00415 123.54 128.17 0.00400 naphthalene 0.00415 123.54 128.17 0.00400
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5978 hexane 6.878 1171.5 224.37 1.1735 hexane 6.878 1171.5 224.37 0.8431
benzene 6.906 1211 220.79 0.9667 benzene 6.906 1211 220.79 0.6957 benzene 6.906 1211 220.79 0.4888

2,2,4 TMP 6.812 1257.8 220.74 0.4886 2,2,4 TMP 6.812 1257.8 220.74 0.3471 2,2,4 TMP 6.812 1257.8 220.74 0.2405
toluene 7.017 1377.6 222.64 0.2671 toluene 7.017 1377.6 222.64 0.1848 toluene 7.017 1377.6 222.64 0.1245

ethylbenzene 6.95 1419.3 212.61 0.0815 ethylbenzene 6.95 1419.3 212.61 0.0538 ethylbenzene 6.95 1419.3 212.61 0.0345
xylenes 7.009 1462.3 215.11 0.0709 xylenes 7.009 1462.3 215.11 0.0467 xylenes 7.009 1462.3 215.11 0.0298

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0006

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS
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Monthly Calculations - JANUARY
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ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 37.90                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.178

1.89E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0204 0.0100 0.0104 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0940 0.0461 0.0478 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 19.29 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 385,681 ft3/month toluene 0.9435 0.4631 0.4803 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.1042 0.0512 0.0531 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 2.0068 0.9851 1.0217 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0096 0.0047 0.0049 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q 2,885,391                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 8.61 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 46.71                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.950 Vapor Weight Concentrations Vapor Mole Fraction

2.34E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0244 0.0128 0.0117 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.1134 0.0593 0.0541 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 22.28 lb/month toluene 1.1570 0.6051 0.5520 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 385,681 ft3/month ethylbenzene 0.1303 0.0682 0.0622 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.5121 1.3137 1.1984 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0126 0.0066 0.0060 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q 2,885,391                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 9.53 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 80.36                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.922 Vapor Weight Concentrations Vapor Mole Fraction

4.02E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0389 0.0233 0.0156 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1846 0.1105 0.0741 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 32.27 lb/month toluene 1.9603 1.1732 0.7871 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 385,681 ft3/month ethylbenzene 0.2318 0.1387 0.0931 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.4813 2.6819 1.7994 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0254 0.0152 0.0102 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q 2,885,391                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 8.61 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) APRIL
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 146.89                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 12.892 Vapor Weight Concentrations Vapor Mole Fraction

7.34E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0640 0.0411 0.0229 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3120 0.2004 0.1116 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 52.53 lb/month toluene 3.4920 2.2432 1.2489 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 385,681 ft3/month ethylbenzene 0.4393 0.2822 0.1571 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.5276 5.4778 3.0497 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0568 0.0365 0.0203 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q 2,885,391                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 8.89 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 229.52                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 20.339 Vapor Weight Concentrations Vapor Mole Fraction

1.15E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0921 0.0617 0.0304 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4578 0.3068 0.1510 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 75.71 lb/month toluene 5.3295 3.5716 1.7580 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 385,681 ft3/month ethylbenzene 0.7011 0.4698 0.2313 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 13.6559 9.1514 4.5044 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1026 0.0688 0.0338 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q 2,885,391                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 8.61 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 304.01                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 27.080 Vapor Weight Concentrations Vapor Mole Fraction

1.52E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.1137 0.0755 0.0383 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.5744 0.3812 0.1933 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 102.29 lb/month toluene 6.9056 4.5821 2.3235 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 385,681 ft3/month ethylbenzene 0.9415 0.6247 0.3168 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 18.3921 12.2038 6.1883 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1523 0.1010 0.0512 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q 2,885,391                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 8.89 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 346.88                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 30.939 Vapor Weight Concentrations Vapor Mole Fraction

1.73E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1263 0.0845 0.0418 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.6417 0.4294 0.2123 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 114.74 lb/month toluene 7.8086 5.2257 2.5829 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 385,681 ft3/month ethylbenzene 1.0789 0.7220 0.3569 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 21.1021 14.1220 6.9801 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1812 0.1213 0.0599 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q 2,885,391                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 8.61 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 303.64                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 27.060 Vapor Weight Concentrations Vapor Mole Fraction

1.52E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1125 0.0730 0.0395 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5695 0.3696 0.1999 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 106.60 lb/month toluene 6.8756 4.4618 2.4138 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 385,681 ft3/month ethylbenzene 0.9418 0.6112 0.3306 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 18.4060 11.9442 6.4618 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1543 0.1002 0.0542 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q 2,885,391                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 8.61 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 203.96                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 18.090 Vapor Weight Concentrations Vapor Mole Fraction

1.02E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0810 0.0495 0.0315 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.4037 0.2468 0.1569 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 79.28 lb/month toluene 4.7215 2.8863 1.8353 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 385,681 ft3/month ethylbenzene 0.6244 0.3817 0.2427 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 12.1668 7.4375 4.7292 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0927 0.0567 0.0360 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q 2,885,391                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 8.89 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) OCTOBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 116.23                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 10.185 Vapor Weight Concentrations Vapor Mole Fraction

5.81E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0512 0.0290 0.0222 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2487 0.1410 0.1077 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 50.34 lb/month toluene 2.7705 1.5706 1.1999 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 385,681 ft3/month ethylbenzene 0.3465 0.1964 0.1501 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.7244 3.8120 2.9123 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0442 0.0250 0.0191 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 2,885,391                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 8.61 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 65.20                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 5.630 Vapor Weight Concentrations Vapor Mole Fraction

3.26E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0312 0.0149 0.0163 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1486 0.0709 0.0777 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 34.09 lb/month toluene 1.5868 0.7571 0.8297 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 385,681 ft3/month ethylbenzene 0.1889 0.0901 0.0988 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.6533 1.7431 1.9103 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0211 0.0101 0.0110 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 2,885,391                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 8.89 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 41.63                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.526 Vapor Weight Concentrations Vapor Mole Fraction

2.08E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0217 0.0097 0.0119 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1007 0.0452 0.0555 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 22.96 lb/month toluene 1.0303 0.4621 0.5683 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 385,681 ft3/month ethylbenzene 0.1165 0.0522 0.0642 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.2458 1.0071 1.2386 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0113 0.0051 0.0063 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 2,885,391                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 8.61 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations - JANUARY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 37.83                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.173

1.89E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0204 0.0100 0.0104 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0938 0.0461 0.0477 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 19.23 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month toluene 0.9418 0.4631 0.4787 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.1040 0.0512 0.0529 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 2.0033 0.9851 1.0182 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0095 0.0047 0.0048 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 46.63                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.943 Vapor Weight Concentrations Vapor Mole Fraction

2.33E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0244 0.0128 0.0116 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.1132 0.0593 0.0539 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 22.21 lb/month toluene 1.1552 0.6051 0.5501 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.1301 0.0682 0.0620 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.5080 1.3137 1.1943 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0125 0.0066 0.0060 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 9.50 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 80.25                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.913 Vapor Weight Concentrations Vapor Mole Fraction

4.01E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0389 0.0233 0.0156 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1843 0.1105 0.0739 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 32.16 lb/month toluene 1.9576 1.1732 0.7844 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.2315 0.1387 0.0928 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.4752 2.6819 1.7933 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0254 0.0152 0.0102 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) APRIL
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 146.71                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 12.876 Vapor Weight Concentrations Vapor Mole Fraction

7.34E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0640 0.0411 0.0228 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3116 0.2004 0.1112 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 52.35 lb/month toluene 3.4878 2.2432 1.2446 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.4387 0.2822 0.1566 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.5171 5.4778 3.0393 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0568 0.0365 0.0203 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 8.86 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 229.27                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 20.316 Vapor Weight Concentrations Vapor Mole Fraction

1.15E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0920 0.0617 0.0303 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4573 0.3068 0.1505 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 75.45 lb/month toluene 5.3235 3.5716 1.7520 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.7003 0.4698 0.2305 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 13.6405 9.1514 4.4891 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1025 0.0688 0.0337 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 303.66                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 27.048 Vapor Weight Concentrations Vapor Mole Fraction

1.52E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.1136 0.0755 0.0381 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.5738 0.3812 0.1926 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 101.94 lb/month toluene 6.8976 4.5821 2.3156 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.9404 0.6247 0.3157 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 18.3709 12.2038 6.1672 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1521 0.1010 0.0511 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 8.86 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 346.49                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 30.904 Vapor Weight Concentrations Vapor Mole Fraction

1.73E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1261 0.0845 0.0416 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.6410 0.4294 0.2115 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 114.35 lb/month toluene 7.7998 5.2257 2.5741 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 1.0777 0.7220 0.3557 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 21.0783 14.1220 6.9563 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1810 0.1213 0.0597 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 303.27                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 27.027 Vapor Weight Concentrations Vapor Mole Fraction

1.52E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1124 0.0730 0.0394 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5688 0.3696 0.1993 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 106.23 lb/month toluene 6.8674 4.4618 2.4056 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.9407 0.6112 0.3295 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 18.3839 11.9442 6.4398 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1542 0.1002 0.0540 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 203.69                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 18.066 Vapor Weight Concentrations Vapor Mole Fraction

1.02E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0809 0.0495 0.0314 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.4032 0.2468 0.1564 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 79.01 lb/month toluene 4.7153 2.8863 1.8290 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.6235 0.3817 0.2419 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 12.1506 7.4375 4.7131 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0926 0.0567 0.0359 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 8.86 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) OCTOBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 116.05                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 10.170 Vapor Weight Concentrations Vapor Mole Fraction

5.80E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0511 0.0290 0.0221 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2484 0.1410 0.1074 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 50.17 lb/month toluene 2.7664 1.5706 1.1958 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.3460 0.1964 0.1496 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.7144 3.8120 2.9024 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0441 0.0250 0.0191 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 65.09                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 5.620 Vapor Weight Concentrations Vapor Mole Fraction

3.25E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0312 0.0149 0.0163 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1483 0.0709 0.0774 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 33.98 lb/month toluene 1.5840 0.7571 0.8269 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.1886 0.0901 0.0984 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.6468 1.7431 1.9037 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0210 0.0101 0.0110 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 8.86 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 41.56                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.520 Vapor Weight Concentrations Vapor Mole Fraction

2.08E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0216 0.0097 0.0119 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1005 0.0452 0.0553 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 22.88 lb/month toluene 1.0284 0.4621 0.5663 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.1163 0.0522 0.0640 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.2415 1.0071 1.2344 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0113 0.0051 0.0062 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank 29 Actuals 2017



Monthly Calculations - JANUARY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 14.87 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 17.01                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.423

8.51E-03 ton/month Stock Vapor Density Wv 0.0000 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.034 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0092 0.0081 0.0012 86.18 130 0.00054 0.000002 0.002      0.00082        

Absolute Pressure PA 14.55                        psi benzene 0.0424 0.0371 0.0054 78.11 130 0.00249 0.000008 0.002      0.00415        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 2.15 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,672 ft3/month toluene 0.4241 0.3706 0.0535 92.14 130 0.02493 0.000068 0.002      0.03517        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0466 0.0407 0.0059 106.17 130 0.00274 0.000006 0.002      0.00335        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 0.8968 0.7836 0.1132 106.17 130 0.05271 0.000125 0.002      0.06455        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0000 lb/ft3 naphthalene 0.0042 0.0037 0.0005 128.17 130 2.47E-04 4.84E-07 0.002      2.51E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0019 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7246

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4158
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2040

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0342 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1039
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 16.60 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0281
Throughput Q 334,208                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0006 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0242

Turnovers N 1.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0004

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0019 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 485.35 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 16.60 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.11 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00061 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00225 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00165 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 489.50 oR

Not Insulated PVA 0.001928963 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.20 oR

Partially Insulated PVA 0.001935725

Fully Insulated PVA 0.001845112 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00055 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00223 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016763 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 489.22 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 481.66 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.18                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 485.35 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 485.44 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 486.30 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 486.71 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.18 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 4.805E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 4.818E-05
Fully Insulated Wv 4.617E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.52 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 20.96                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.766 Vapor Weight Concentrations Vapor Mole Fraction

1.05E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.042 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0111 0.0098 0.0013 86.18 130 0.00053 0.000002 0.002      0.00080        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.0513 0.0454 0.0060 78.11 130 0.00245 0.000009 0.002      0.00408        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 2.43 lb/month toluene 0.5202 0.4598 0.0604 92.14 130 0.02482 0.000077 0.002      0.03503        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,672 ft3/month ethylbenzene 0.0581 0.0514 0.0068 106.17 130 0.00277 0.000007 0.002      0.00340        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.1200 0.9899 0.1301 106.17 130 0.05344 0.000144 0.002      0.06544        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0055 0.0048 0.0006 128.17 130 2.62E-04 5.86E-07 0.002      2.66E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8076

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0022 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4669

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2304
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1183

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0417 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0325
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.35 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0281

Throughput Q 334,208                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Turnovers N 1.10 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0022 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 488.91 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.35 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.75 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00084 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00266 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00182 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 494.00 oR

Not Insulated PVA 0.002205041 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 483.82 oR

Partially Insulated PVA 0.002216347

Fully Insulated PVA 0.002066212 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00078 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00263 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018581 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 493.74 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.36 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.17                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 488.91 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 489.05 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 490.33 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 490.93 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.17 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.448E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.469E-05
Fully Insulated Wv 5.138E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 34.88 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 38.33                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.290 Vapor Weight Concentrations Vapor Mole Fraction

1.92E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.050 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0189 0.0172 0.0017 86.18 130 0.00049 0.000002 0.003      0.00074        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0891 0.0811 0.0080 78.11 130 0.00233 0.000012 0.003      0.00387        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 3.46 lb/month toluene 0.9385 0.8539 0.0846 92.14 130 0.02448 0.000111 0.003      0.03454        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,672 ft3/month ethylbenzene 0.1098 0.0999 0.0099 106.17 130 0.00287 0.000011 0.003      0.00351        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.1221 1.9307 0.1914 106.17 130 0.05536 0.000217 0.003      0.06778        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0117 0.0107 0.0011 128.17 130 3.05E-04 9.92E-07 0.003      3.10E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.0907

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0032 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6434

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3220
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1694

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0500 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0488
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 24.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0423

Throughput Q 334,208                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0014 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0009

Turnovers N 1.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0032 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 499.12 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 24.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.15 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00143 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00399 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00256 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 505.35 oR

Not Insulated PVA 0.003200929 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 492.90 oR

Partially Insulated PVA 0.00322282

Fully Insulated PVA 0.002934849 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00134 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00395 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026144 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 505.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 493.52 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 496.71                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 499.12 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 499.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 496.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 501.09 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 501.92 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 496.71 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 7.739E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 7.779E-05
Fully Insulated Wv 7.158E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank 64 Actuals 2017



Monthly Calculations (continued) APRIL
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.87 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 71.37                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.243 Vapor Weight Concentrations Vapor Mole Fraction

3.57E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.061 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0318 0.0294 0.0025 86.18 130 0.00045 0.000004 0.005      0.00067        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1542 0.1423 0.0119 78.11 130 0.00216 0.000019 0.005      0.00360        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.005      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 5.50 lb/month toluene 1.7069 1.5753 0.1316 92.14 130 0.02392 0.000177 0.005      0.03374        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,672 ft3/month ethylbenzene 0.2120 0.1956 0.0163 106.17 130 0.00297 0.000019 0.005      0.00364        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.1115 3.7944 0.3171 106.17 130 0.05761 0.000370 0.005      0.07053        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0265 0.0245 0.0020 128.17 130 3.71E-04 1.98E-06 0.005      3.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.6185

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.9801

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.4994
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2713

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0614 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0829
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.42 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0721

Throughput Q 334,208                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0028 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0018

Turnovers N 1.03 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 513.35 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.42 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 29.41 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00281 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00682 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00401 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 521.21 oR

Not Insulated PVA 0.005248947 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 505.49 oR

Partially Insulated PVA 0.005295307

Fully Insulated PVA 0.004692031 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00265 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00676 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0041162 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 520.96 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 506.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 510.05                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 513.35 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 513.61 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 510.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 516.04 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 517.17 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 510.05 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.232E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.240E-04
Fully Insulated Wv 1.114E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 105.16 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 113.01                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 9.988 Vapor Weight Concentrations Vapor Mole Fraction

5.65E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.067 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0465 0.0433 0.0032 86.18 130 0.00041 0.000005 0.008      0.00062        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2299 0.2140 0.0160 78.11 130 0.00203 0.000026 0.008      0.00339        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.008      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 7.85 lb/month toluene 2.6443 2.4607 0.1836 92.14 130 0.02340 0.000253 0.008      0.03301        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,672 ft3/month ethylbenzene 0.3431 0.3193 0.0238 106.17 130 0.00304 0.000028 0.008      0.00372        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.6755 6.2119 0.4635 106.17 130 0.05907 0.000554 0.008      0.07233        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0483 0.0450 0.0034 128.17 130 4.28E-04 3.32E-06 0.008      4.34E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.1802

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0077 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.3462

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.6951
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3870

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0668 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1236
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 34.87 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1078

Throughput Q 334,208                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0044 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0030

Turnovers N 1.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0077 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 524.76 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 34.87 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 32.77 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00435 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01010 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00575 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 533.48 oR

Not Insulated PVA 0.007654065 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 516.04 oR

Partially Insulated PVA 0.007729302

Fully Insulated PVA 0.006755472 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00412 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01003 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0059069 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 533.25 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 516.87 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 520.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 524.76 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 525.06 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 520.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 527.89 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 529.20 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 520.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.757E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.769E-04
Fully Insulated Wv 1.571E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 135.88 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 146.46                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 13.023 Vapor Weight Concentrations Vapor Mole Fraction

7.32E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.066 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0563 0.0523 0.0041 86.18 130 0.00038 0.000006 0.011      0.00058        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2827 0.2623 0.0204 78.11 130 0.00193 0.000034 0.011      0.00321        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.011      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 10.57 lb/month toluene 3.3562 3.1139 0.2423 92.14 130 0.02292 0.000340 0.011      0.03233        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,672 ft3/month ethylbenzene 0.4513 0.4187 0.0326 106.17 130 0.00308 0.000040 0.011      0.00377        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.8063 8.1705 0.6358 106.17 130 0.06013 0.000774 0.011      0.07362        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0702 0.0651 0.0051 128.17 130 4.79E-04 5.11E-06 0.011      4.86E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.7955

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0105 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.7540

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.9152
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5206

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0664 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1723
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 35.28 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1507

Throughput Q 334,208                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0058 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0046

Turnovers N 1.03 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0105 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 534.76 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 35.28 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 33.31 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00583 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01378 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00795 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 543.58 oR

Not Insulated PVA 0.010513185 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 525.94 oR

Partially Insulated PVA 0.010619231

Fully Insulated PVA 0.009248362 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00554 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01371 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0081618 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 543.41 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 526.75 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 530.67                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 534.76 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 535.08 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 530.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 538.09 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 539.49 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 530.67 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.367E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.385E-04
Fully Insulated Wv 2.111E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 156.02 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 167.89                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 14.954 Vapor Weight Concentrations Vapor Mole Fraction

8.39E-02 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.066 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0628 0.0584 0.0044 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.3173 0.2949 0.0224 78.11 130 0.00189 0.000037 0.012      0.00315        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 11.87 lb/month toluene 3.8140 3.5444 0.2696 92.14 130 0.02272 0.000381 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,672 ft3/month ethylbenzene 0.5199 0.4831 0.0367 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 10.1560 9.4381 0.7179 106.17 130 0.06049 0.000881 0.012      0.07407        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0840 0.0781 0.0059 128.17 130 5.01E-04 6.04E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0764

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9422

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0173
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5836

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0658 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1958
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 35.23 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1715

Throughput Q 334,208                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0065 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0054

Turnovers N 1.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.73 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 35.23 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 33.30 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00648 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01551 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00903 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 547.54 oR

Not Insulated PVA 0.011887936 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.93 oR

Partially Insulated PVA 0.012007295

Fully Insulated PVA 0.010463857 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00617 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01544 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0092662 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 547.38 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.74 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.61                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.73 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.06 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 542.10 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 543.51 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.61 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.657E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.676E-04
Fully Insulated Wv 2.371E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 135.66 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 146.83                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 13.068 Vapor Weight Concentrations Vapor Mole Fraction

7.34E-02 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.061 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0557 0.0515 0.0042 86.18 130 0.00038 0.000006 0.011      0.00057        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2807 0.2593 0.0214 78.11 130 0.00191 0.000035 0.011      0.00318        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.011      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 11.17 lb/month toluene 3.3513 3.0963 0.2550 92.14 130 0.02282 0.000359 0.011      0.03220        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,672 ft3/month ethylbenzene 0.4535 0.4190 0.0345 106.17 130 0.00309 0.000042 0.011      0.00378        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.8546 8.1809 0.6737 106.17 130 0.06030 0.000822 0.011      0.07384        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0718 0.0664 0.0055 128.17 130 4.89E-04 5.53E-06 0.011      4.96E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.9242

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0111 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.8401

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.9609
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5493

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0608 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1830
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 32.39 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1602

Throughput Q 334,208                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0056 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0050

Turnovers N 1.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0111 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 536.62 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 32.39 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.48 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00562 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01426 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00864 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 544.72 oR

Not Insulated PVA 0.011137977 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 528.52 oR

Partially Insulated PVA 0.01123667

Fully Insulated PVA 0.009952251 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00532 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01417 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0088491 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 544.52 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 529.28 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 533.00                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 536.62 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 536.90 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 533.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 539.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 540.80 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 533.00 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.501E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.517E-04
Fully Insulated Wv 2.262E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 89.46 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 97.92                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 8.669 Vapor Weight Concentrations Vapor Mole Fraction

4.90E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.054 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0397 0.0362 0.0034 86.18 130 0.00041 0.000005 0.008      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1967 0.1797 0.0170 78.11 130 0.00201 0.000028 0.008      0.00334        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.008      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 8.46 lb/month toluene 2.2800 2.0831 0.1969 92.14 130 0.02329 0.000272 0.008      0.03285        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,672 ft3/month ethylbenzene 0.2984 0.2727 0.0258 106.17 130 0.00305 0.000031 0.008      0.00373        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 5.8110 5.3091 0.5018 106.17 130 0.05935 0.000601 0.008      0.07267        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0431 0.0394 0.0037 128.17 130 4.40E-04 3.69E-06 0.008      4.46E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3177

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0083 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4368

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7421
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4163

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0545 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1341
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.59 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1171

Throughput Q 334,208                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0038 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0033

Turnovers N 1.03 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0083 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 527.18 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.59 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.66 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00381 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01037 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00656 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 534.32 oR

Not Insulated PVA 0.008273917 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.03 oR

Partially Insulated PVA 0.008334091

Fully Insulated PVA 0.007544197 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00358 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01029 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0067140 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 534.07 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 520.74 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 524.31                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 527.18 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 527.40 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 524.3

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 529.51 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 530.49 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 524.31 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.893E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.903E-04
Fully Insulated Wv 1.743E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) OCTOBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 50.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 55.63                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 4.865 Vapor Weight Concentrations Vapor Mole Fraction

2.78E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.045 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0248 0.0224 0.0025 86.18 130 0.00045 0.000004 0.005      0.00067        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1203 0.1084 0.0119 78.11 130 0.00216 0.000019 0.005      0.00360        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.005      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 5.50 lb/month toluene 1.3307 1.1993 0.1314 92.14 130 0.02392 0.000176 0.005      0.03375        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,672 ft3/month ethylbenzene 0.1652 0.1489 0.0163 106.17 130 0.00297 0.000019 0.005      0.00364        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.2037 2.8873 0.3165 106.17 130 0.05759 0.000369 0.005      0.07051        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0206 0.0186 0.0020 128.17 130 3.71E-04 1.97E-06 0.005      3.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6132

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.9767

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.4960
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2702

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0453 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0826
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 23.18 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0718

Throughput Q 334,208                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0021 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0018

Turnovers N 1.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 513.23 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 23.18 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 21.33 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00206 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00635 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00429 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 519.02 oR

Not Insulated PVA 0.00522741 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.43 oR

Partially Insulated PVA 0.005254601

Fully Insulated PVA 0.004893619 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00190 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00628 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0043797 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 518.71 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.05 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.28                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 513.23 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 513.38 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.3

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 514.81 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 515.48 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.28 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.230E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.235E-04
Fully Insulated Wv 1.159E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.97 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 28.77                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.480 Vapor Weight Concentrations Vapor Mole Fraction

1.44E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.034 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0139 0.0121 0.0018 86.18 130 0.00048 0.000003 0.004      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.0660 0.0572 0.0087 78.11 130 0.00229 0.000013 0.004      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 3.80 lb/month toluene 0.7014 0.6087 0.0927 92.14 130 0.02438 0.000122 0.004      0.03440        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,672 ft3/month ethylbenzene 0.0831 0.0721 0.0110 106.17 130 0.00289 0.000012 0.004      0.00354        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.6063 1.3939 0.2124 106.17 130 0.05584 0.000242 0.004      0.06837        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0091 0.0079 0.0012 128.17 130 3.18E-04 1.14E-06 0.004      3.22E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.1808

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7003

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3505
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1862

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0336 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0543
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 16.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0470

Throughput Q 334,208                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 1.03 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.91 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 16.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.31 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00410 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00304 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 506.11 oR

Not Insulated PVA 0.00353392 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 497.70 oR

Partially Insulated PVA 0.003545547

Fully Insulated PVA 0.003389546 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00096 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00406 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0030936 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 505.83 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.17 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 500.73                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.91 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 502.00 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 500.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 502.87 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 503.27 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 500.73 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.513E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.535E-05
Fully Insulated Wv 8.201E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 15.26 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 17.84                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.508 Vapor Weight Concentrations Vapor Mole Fraction

8.92E-03 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.029 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0093 0.0080 0.0014 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0433 0.0371 0.0063 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 2.58 lb/month toluene 0.4419 0.3781 0.0639 92.14 130 0.02478 0.000082 0.002      0.03496        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 44,672 ft3/month ethylbenzene 0.0498 0.0426 0.0072 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 0.9590 0.8204 0.1386 106.17 130 0.05376 0.000154 0.002      0.06583        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0048 0.0041 0.0007 128.17 130 2.68E-04 6.37E-07 0.002      2.72E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8475

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0023 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4915

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2425
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1253

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0293 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0347
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 14.35 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0300

Throughput Q 334,208                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0006 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 1.00 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0023 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 14.35 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 13.00 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00062 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00267 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00205 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 494.10 oR

Not Insulated PVA 0.002340269 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 486.93 oR
Partially Insulated PVA 0.002346638

Fully Insulated PVA 0.002260914 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00057 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00264 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0020791 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 493.84 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.34 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.59 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 489.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 491.27 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 491.59 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.771E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.783E-05
Fully Insulated Wv 5.594E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations - JANUARY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 37.83                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.173

1.89E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0204 0.0100 0.0104 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0938 0.0461 0.0477 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 19.23 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month toluene 0.9418 0.4631 0.4787 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.1040 0.0512 0.0529 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 2.0033 0.9851 1.0182 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0095 0.0047 0.0048 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 46.63                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.943 Vapor Weight Concentrations Vapor Mole Fraction

2.33E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0244 0.0128 0.0116 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.1132 0.0593 0.0539 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 22.21 lb/month toluene 1.1552 0.6051 0.5501 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.1301 0.0682 0.0620 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.5080 1.3137 1.1943 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0125 0.0066 0.0060 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 9.50 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 80.25                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.913 Vapor Weight Concentrations Vapor Mole Fraction

4.01E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0389 0.0233 0.0156 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1843 0.1105 0.0739 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 32.16 lb/month toluene 1.9576 1.1732 0.7844 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.2315 0.1387 0.0928 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.4752 2.6819 1.7933 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0254 0.0152 0.0102 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) APRIL
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 146.71                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 12.876 Vapor Weight Concentrations Vapor Mole Fraction

7.34E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0640 0.0411 0.0228 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3116 0.2004 0.1112 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 52.35 lb/month toluene 3.4878 2.2432 1.2446 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.4387 0.2822 0.1566 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.5171 5.4778 3.0393 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0568 0.0365 0.0203 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 8.86 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 229.27                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 20.316 Vapor Weight Concentrations Vapor Mole Fraction

1.15E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0920 0.0617 0.0303 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4573 0.3068 0.1505 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 75.45 lb/month toluene 5.3235 3.5716 1.7520 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.7003 0.4698 0.2305 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 13.6405 9.1514 4.4891 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1025 0.0688 0.0337 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 303.66                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 27.048 Vapor Weight Concentrations Vapor Mole Fraction

1.52E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.1136 0.0755 0.0381 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.5738 0.3812 0.1926 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 101.94 lb/month toluene 6.8976 4.5821 2.3156 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.9404 0.6247 0.3157 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 18.3709 12.2038 6.1672 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1521 0.1010 0.0511 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 8.86 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 346.49                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 30.904 Vapor Weight Concentrations Vapor Mole Fraction

1.73E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1261 0.0845 0.0416 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.6410 0.4294 0.2115 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 114.35 lb/month toluene 7.7998 5.2257 2.5741 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 1.0777 0.7220 0.3557 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 21.0783 14.1220 6.9563 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1810 0.1213 0.0597 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 303.27                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 27.027 Vapor Weight Concentrations Vapor Mole Fraction

1.52E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1124 0.0730 0.0394 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5688 0.3696 0.1993 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 106.23 lb/month toluene 6.8674 4.4618 2.4056 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.9407 0.6112 0.3295 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 18.3839 11.9442 6.4398 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1542 0.1002 0.0540 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 203.69                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 18.066 Vapor Weight Concentrations Vapor Mole Fraction

1.02E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0809 0.0495 0.0314 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.4032 0.2468 0.1564 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 79.01 lb/month toluene 4.7153 2.8863 1.8290 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.6235 0.3817 0.2419 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 12.1506 7.4375 4.7131 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0926 0.0567 0.0359 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 8.86 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) OCTOBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 116.05                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 10.170 Vapor Weight Concentrations Vapor Mole Fraction

5.80E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0511 0.0290 0.0221 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2484 0.1410 0.1074 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 50.17 lb/month toluene 2.7664 1.5706 1.1958 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.3460 0.1964 0.1496 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.7144 3.8120 2.9024 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0441 0.0250 0.0191 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 65.09                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 5.620 Vapor Weight Concentrations Vapor Mole Fraction

3.25E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0312 0.0149 0.0163 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1483 0.0709 0.0774 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 33.98 lb/month toluene 1.5840 0.7571 0.8269 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.1886 0.0901 0.0984 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.6468 1.7431 1.9037 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0210 0.0101 0.0110 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 8.86 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 41.56                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.520 Vapor Weight Concentrations Vapor Mole Fraction

2.08E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0216 0.0097 0.0119 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1005 0.0452 0.0553 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 22.88 lb/month toluene 1.0284 0.4621 0.5663 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.1163 0.0522 0.0640 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.2415 1.0071 1.2344 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0113 0.0051 0.0062 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations - JANUARY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 37.83                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.173

1.89E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0204 0.0100 0.0104 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0938 0.0461 0.0477 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 19.23 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month toluene 0.9418 0.4631 0.4787 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.1040 0.0512 0.0529 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 2.0033 0.9851 1.0182 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0095 0.0047 0.0048 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 46.63                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.943 Vapor Weight Concentrations Vapor Mole Fraction

2.33E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0244 0.0128 0.0116 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.1132 0.0593 0.0539 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 22.21 lb/month toluene 1.1552 0.6051 0.5501 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.1301 0.0682 0.0620 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.5080 1.3137 1.1943 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0125 0.0066 0.0060 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 9.50 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 80.25                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.913 Vapor Weight Concentrations Vapor Mole Fraction

4.01E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0389 0.0233 0.0156 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1843 0.1105 0.0739 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 32.16 lb/month toluene 1.9576 1.1732 0.7844 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.2315 0.1387 0.0928 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.4752 2.6819 1.7933 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0254 0.0152 0.0102 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) APRIL
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 146.71                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 12.876 Vapor Weight Concentrations Vapor Mole Fraction

7.34E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0640 0.0411 0.0228 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3116 0.2004 0.1112 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 52.35 lb/month toluene 3.4878 2.2432 1.2446 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.4387 0.2822 0.1566 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.5171 5.4778 3.0393 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0568 0.0365 0.0203 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 8.86 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 229.27                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 20.316 Vapor Weight Concentrations Vapor Mole Fraction

1.15E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0920 0.0617 0.0303 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4573 0.3068 0.1505 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 75.45 lb/month toluene 5.3235 3.5716 1.7520 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.7003 0.4698 0.2305 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 13.6405 9.1514 4.4891 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1025 0.0688 0.0337 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 303.66                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 27.048 Vapor Weight Concentrations Vapor Mole Fraction

1.52E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.1136 0.0755 0.0381 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.5738 0.3812 0.1926 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 101.94 lb/month toluene 6.8976 4.5821 2.3156 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.9404 0.6247 0.3157 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 18.3709 12.2038 6.1672 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1521 0.1010 0.0511 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 8.86 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 346.49                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 30.904 Vapor Weight Concentrations Vapor Mole Fraction

1.73E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1261 0.0845 0.0416 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.6410 0.4294 0.2115 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 114.35 lb/month toluene 7.7998 5.2257 2.5741 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 1.0777 0.7220 0.3557 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 21.0783 14.1220 6.9563 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1810 0.1213 0.0597 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 303.27                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 27.027 Vapor Weight Concentrations Vapor Mole Fraction

1.52E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1124 0.0730 0.0394 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5688 0.3696 0.1993 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 106.23 lb/month toluene 6.8674 4.4618 2.4056 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.9407 0.6112 0.3295 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 18.3839 11.9442 6.4398 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1542 0.1002 0.0540 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 203.69                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 18.066 Vapor Weight Concentrations Vapor Mole Fraction

1.02E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0809 0.0495 0.0314 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.4032 0.2468 0.1564 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 79.01 lb/month toluene 4.7153 2.8863 1.8290 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.6235 0.3817 0.2419 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 12.1506 7.4375 4.7131 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0926 0.0567 0.0359 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 8.86 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS
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Monthly Calculations (continued) OCTOBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 116.05                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 10.170 Vapor Weight Concentrations Vapor Mole Fraction

5.80E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0511 0.0290 0.0221 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2484 0.1410 0.1074 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 50.17 lb/month toluene 2.7664 1.5706 1.1958 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.3460 0.1964 0.1496 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.7144 3.8120 2.9024 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0441 0.0250 0.0191 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 65.09                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 5.620 Vapor Weight Concentrations Vapor Mole Fraction

3.25E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0312 0.0149 0.0163 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1483 0.0709 0.0774 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 33.98 lb/month toluene 1.5840 0.7571 0.8269 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.1886 0.0901 0.0984 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.6468 1.7431 1.9037 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0210 0.0101 0.0110 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 8.86 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 41.56                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.520 Vapor Weight Concentrations Vapor Mole Fraction

2.08E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0216 0.0097 0.0119 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1005 0.0452 0.0553 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 22.88 lb/month toluene 1.0284 0.4621 0.5663 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 384,363 ft3/month ethylbenzene 0.1163 0.0522 0.0640 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.2415 1.0071 1.2344 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0113 0.0051 0.0062 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 2,875,537                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 8.58 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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SUMMARY OF TANK ROUTINE EMISSIONS

Tank ID January Februar
y March April May June July August Septembe

r October November December

ROUTINE EMISSIONS lb/yr ton/yr
lb/mont

h lb/month lb/mont
h lb/month lb/month lb/mont

h
lb/mont

h
lb/mont

h lb/month lb/month lb/month lb/month

IFR Tanks - Refined Product
117

Standing 3522.17 1.76 141.68 152.25 191.68 264.48 345.25 442.11 490.29 470.49 376.77 273.44 211.94 161.79

Working 130.54 0.07 10.88 10.88 10.88 10.88 10.88 10.88 10.88 10.88 10.88 10.88 10.88 10.88

118
Standing 11361.97 5.68 457.02 491.14 618.34 853.19 1,113.73 1,426.17 1,581.60 1,517.73 1,215.41 882.06 683.68 521.90

Working 71.84 0.04 5.99 5.99 5.99 5.99 5.99 5.99 5.99 5.99 5.99 5.99 5.99 5.99

119
Standing 8393.31 4.20 337.61 362.81 456.78 630.27 822.73 1,053.54 1,168.36 1,121.18 897.85 651.60 505.05 385.54

Working 93.81 0.05 7.82 7.82 7.82 7.82 7.82 7.82 7.82 7.82 7.82 7.82 7.82 7.82

120
Standing 393.05 0.20 11.33 12.60 17.64 27.83 39.91 54.70 62.01 59.02 44.71 29.14 20.38 13.78

Working 93.30 0.05 7.77 7.77 7.77 7.77 7.77 7.77 7.77 7.77 7.77 7.77 7.77 7.77

121
Standing 19517.85 9.76 785.08 843.69 1,062.20 1,465.62 1,913.19 2,449.90 2,716.91 2,607.20 2,087.85 1,515.23 1,174.44 896.53

Working 178.10 0.09 14.84 14.84 14.84 14.84 14.84 14.84 14.84 14.84 14.84 14.84 14.84 14.84

114
Standing 402.97 0.20 10.99 12.45 17.78 28.75 41.76 57.52 65.21 61.18 45.43 28.88 19.74 13.26

Working 164.66 0.08 13.72 13.72 13.72 13.72 13.72 13.72 13.72 13.72 13.72 13.72 13.72 13.72

115
Standing 603.02 0.30 16.45 18.63 26.61 43.03 62.50 86.07 97.59 91.55 67.99 43.21 29.54 19.84

Working 196.22 0.10 16.35 16.35 16.35 16.35 16.35 16.35 16.35 16.35 16.35 16.35 16.35 16.35

39
Standing 7259.62 3.63 263.39 304.41 388.94 547.55 725.03 938.02 1044.20 988.29 774.46 549.26 418.39 317.68

Working 128.66 0.06 10.72 10.72 10.72 10.72 10.72 10.72 10.72 10.72 10.72 10.72 10.72 10.72

IFR Tanks - Crude
31

Standing 4581.88 2.29 190.50 203.49 251.81 341.56 443.57 571.81 639.04 611.08 484.46 352.71 276.66 215.18

Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

32
Standing 4581.88 2.29 190.50 203.49 251.81 341.56 443.57 571.81 639.04 611.08 484.46 352.71 276.66 215.18

Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

VFR Tanks - Distillate
28

Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 604.90 0.30 16.38 18.92 27.40 44.61 64.29 86.86 97.43 90.51 67.32 42.74 28.95 19.50

29
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 602.83 0.30 16.33 18.85 27.30 44.45 64.07 86.56 97.09 90.21 67.09 42.60 28.85 19.43

64
Standing 846.68 0.42 14.87 18.52 34.88 65.87 105.16 135.88 156.02 135.66 89.46 50.14 24.97 15.26

Working 114.62 0.06 3.27 3.70 5.26 8.38 11.94 16.09 18.06 17.00 12.87 8.36 5.79 3.92

33
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 602.83 0.30 16.33 18.85 27.30 44.45 64.07 86.56 97.09 90.21 67.09 42.60 28.85 19.43

30
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67

Working 602.83 0.30 16.33 18.85 27.30 44.45 64.07 86.56 97.09 90.21 67.09 42.60 28.85 19.43

SUMMARY PER MONTH

Total



Floating Roof 
Material: Refined Product
Total Permitted Storage: 1,929,000,000     gal/yr

ID Type
Tank Volume 
(gal)  Throughput (gal/yr) Diameter

Tank 
Height or 
Length

117 IFR 2,743,229            76,139,332              110 48

118 IFR 2,220,637            38,092,519              100 48

119 IFR 1,434,161            39,792,433              80 48

120 IFR 1,430,858            34,736,369              80 48 Ethanol
121 IFR 5,105,286            141,651,984            150 48

114 IFR 3,787,905            91,957,460              120 48 Ethanol
115 IFR 5,642,527            136,981,379            150 48 Ethanol

39 IFR 3,073,373            85,274,240             125 45

Total 25,437,976          644,625,716            

Floating Roof 
Material: Crude
Total Permitted Storage: 450,000,000        gal/yr

ID Type
Tank Volume 
(gal)  Throughput (gal/yr) Diameter

Tank 
Height or 
Length

31 IFR 3,801,825            -                           125 45

32 IFR 3,801,825            -                           125 45

Total 7,603,650            -                           

Fixed  Roof 
Material: Distillate 
Total Throughput through VFRs 400,000,000        gal/yr

ID Type
Tank Volume 
(gal)

 Calculated 
Throughput (gal/yr) Diameter

Tank 
Height or 
Length

28 FRT 3,829,140            29,400,210              125 45

29 FRT 3,829,140            29,299,806              125 45

64 FRT 3,690,540            6,102,130                125 45

33 FRT 3,801,825            29,299,806              125 45

30 FRT 3,829,140            29,299,806             125 45

Total 18,979,785          123,401,758            



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

117
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 152.55               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 163.13                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 202.56                  lb/month

0.08 tons/month 0.08 tons/month 0.10 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Product Information Monthly Throughput (only change if actual is known) Qmonth 151,070.10        barrels/month Monthly Throughput (only change if actual is known) Qmonth 151,070.10          barrels/month Monthly Throughput (only change if actual is known) Qmonth 151,070.10           barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.50 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 110.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 6,344,944                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.930                 psia PvA = exp(A-(B/TLA)) PvA 3.124                   psia PvA = exp(A-(B/TLA)) PvA 3.819                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.056 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.076 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 20.07 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 21.57 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 27.16 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.88 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.88 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.88 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 18.55 lb/month LF = FF P*MvKc) LF 19.94 lb/month LF = FF P*MvKc) LF 25.10 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 103.05 lb/month LD = KDSDD2P*MvKc)/12 months LD 110.74 lb/month LD = KDSDD2P*MvKc)/12 months LD 139.42 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 4.335 lb/month Total HAP Monthly Emissions 4.561 lb/month Total HAP Monthly Emissions 5.463 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.5854 lb/month hexane 0.6346 lb/month hexane 0.8265 lb/month

If bolted panel, also enter length 0 benzene 0.4960 lb/month benzene 0.5351 lb/month benzene 0.6890 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.9678 lb/month 2,2,4 TMP 1.0286 lb/month 2,2,4 TMP 1.2705 lb/month

Loss Factor toluene 1.2363 lb/month toluene 1.2946 lb/month toluene 1.5300 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.1778 lb/month ethylbenzene 0.1814 lb/month ethylbenzene 0.1961 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.8716 lb/month xylenes 0.8869 lb/month xylenes 0.9509 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0453 lb/month naphthalene 0.0453 lb/month naphthalene 0.0454 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.4766 lb/month hexane 0.5258 lb/month hexane 0.7177 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.3546 lb/month benzene 0.3936 lb/month benzene 0.5476 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.5326 lb/month 2,2,4 TMP 0.5935 lb/month 2,2,4 TMP 0.8353 lb/month

Deck drain Stub drain (1-inch diameter) 23 1.2 toluene 0.4748 lb/month toluene 0.5331 lb/month toluene 0.7685 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0255 lb/month ethylbenzene 0.0291 lb/month ethylbenzene 0.0438 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.1101 lb/month xylenes 0.1254 lb/month xylenes 0.1894 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 5.08 per month Working losses Working losses Working losses
1 hexane 0.1088 lb/month hexane 0.1088 lb/month hexane 0.1088 lb/month

benzene 0.1414 lb/month benzene 0.1414 lb/month benzene 0.1414 lb/month, ,
TMP 0.4351 lb/month 2,2,4 TMP 0.4351 lb/month 2,2,4 TMP 0.4351 lb/month

toluene 0.7615 lb/month toluene 0.7615 lb/month toluene 0.7615 lb/month

ethylbenzene 0.1523 lb/month ethylbenzene 0.1523 lb/month ethylbenzene 0.1523 lb/month

xylenes 0.7615 lb/month xylenes 0.7615 lb/month xylenes 0.7615 lb/month

naphthalene 0.0451 lb/month naphthalene 0.0451 lb/month naphthalene 0.0451 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00336 hexane 86.18 65 0.00345 hexane 86.18 65 0.00374

benzene 78.11 65 0.00250 benzene 78.11 65 0.00259 benzene 78.11 65 0.00286

2,2,4 TMP 114.23 65 0.00376 2,2,4 TMP 114.23 65 0.00390 2,2,4 TMP 114.23 65 0.00436

toluene 92.14 65 0.00335 toluene 92.14 65 0.00350 toluene 92.14 65 0.00401

ethylbenzene 106.17 65 0.00018 ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00023

xylenes 106.17 65 0.00078 xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00099

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.930     0.00254             hexane 0.008137 3.124      0.00260               hexane 0.010785 3.819          0.00282                

benzene 0.006102 2.930     0.00208             benzene 0.006720 3.124      0.00215               benzene 0.009079 3.819          0.00238                

2,2,4 TMP 0.006268 2.930     0.00214             2,2,4 TMP 0.006928 3.124      0.00222               2,2,4 TMP 0.009471 3.819          0.00248                

toluene 0.006926 2.930     0.00236             toluene 0.007715 3.124      0.00247               toluene 0.010802 3.819          0.00283                

ethylbenzene 0.000323 2.930     0.00011             ethylbenzene 0.000365 3.124      0.00012               ethylbenzene 0.000534 3.819          0.00014                
xylenes 0.001393 2.930     0.00048             xylenes 0.001576 3.124      0.00050               xylenes 0.002310 3.819          0.00060                

naphthalene 0.000001 2.930     0.00000             naphthalene 0.000001 3.124      0.00000               naphthalene 0.000002 3.819          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 117 Actuals 2018



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 275.36                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 356.13                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 452.98                     lb/month

0.14 tons/month 0.18 tons/month 0.23 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 151,070.10                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 151,070.10             barrels/month Monthly Throughput (only change if actual is known) Qmonth 151,070.10              barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.998                          psia PvA = exp(A-(B/TLA)) PvA 6.162                      psia PvA = exp(A-(B/TLA)) PvA 7.384                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.137 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.175 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 37.48 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 48.92 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 62.64 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.88 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.88 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.88 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 34.64 lb/month LF = FF P*MvKc) LF 45.21 lb/month LF = FF P*MvKc) LF 57.90 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 192.37 lb/month LD = KDSDD2P*MvKc)/12 months LD 251.12 lb/month LD = KDSDD2P*MvKc)/12 months LD 321.57 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 7.325 lb/month Total HAP Monthly Emissions 9.614 lb/month Total HAP Monthly Emissions 12.581 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.2080 lb/month hexane 1.6607 lb/month hexane 2.2310 lb/month

benzene 1.0012 lb/month benzene 1.3784 lb/month benzene 1.8603 lb/month

2,2,4 TMP 1.7673 lb/month 2,2,4 TMP 2.3749 lb/month 2,2,4 TMP 3.1584 lb/month

toluene 2.0269 lb/month toluene 2.6502 lb/month toluene 3.4701 lb/month

ethylbenzene 0.2286 lb/month ethylbenzene 0.2711 lb/month ethylbenzene 0.3288 lb/month

xylenes 1.0926 lb/month xylenes 1.2788 lb/month xylenes 1.5325 lb/month

naphthalene 0.0456 lb/month naphthalene 0.0460 lb/month naphthalene 0.0465 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.0992 lb/month hexane 1.5519 lb/month hexane 2.1222 lb/month

benzene 0.8598 lb/month benzene 1.2370 lb/month benzene 1.7188 lb/month

2,2,4 TMP 1.3322 lb/month 2,2,4 TMP 1.9398 lb/month 2,2,4 TMP 2.7232 lb/month

toluene 1.2654 lb/month toluene 1.8887 lb/month toluene 2.7086 lb/month

ethylbenzene 0.0763 lb/month ethylbenzene 0.1188 lb/month ethylbenzene 0.1765 lb/month

xylenes 0.3311 lb/month xylenes 0.5173 lb/month xylenes 0.7710 lb/month

naphthalene 0.0005 lb/month naphthalene 0.0008 lb/month naphthalene 0.0013 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1088 lb/month hexane 0.1088 lb/month hexane 0.1088 lb/month

benzene 0.1414 lb/month benzene 0.1414 lb/month benzene 0.1414 lb/month

2,2,4 TMP 0.4351 lb/month 2,2,4 TMP 0.4351 lb/month 2,2,4 TMP 0.4351 lb/month

toluene 0.7615 lb/month toluene 0.7615 lb/month toluene 0.7615 lb/month

ethylbenzene 0.1523 lb/month ethylbenzene 0.1523 lb/month ethylbenzene 0.1523 lb/month

xylenes 0.7615 lb/month xylenes 0.7615 lb/month xylenes 0.7615 lb/month

naphthalene 0.0451 lb/month naphthalene 0.0451 lb/month naphthalene 0.0451 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00416 hexane 86.18 65 0.00449 hexane 86.18 65 0.00480

benzene 78.11 65 0.00325 benzene 78.11 65 0.00358 benzene 78.11 65 0.00389

2,2,4 TMP 114.23 65 0.00504 2,2,4 TMP 114.23 65 0.00562 2,2,4 TMP 114.23 65 0.00616

toluene 92.14 65 0.00478 toluene 92.14 65 0.00547 toluene 92.14 65 0.00613

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00034 ethylbenzene 106.17 65 0.00040

xylenes 106.17 65 0.00125 xylenes 106.17 65 0.00150 xylenes 106.17 65 0.00174

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.998                  0.00313                      hexane 0.020891 6.162         0.00339                  hexane 0.026733 7.384                      0.00362                   

benzene 0.013521 4.998                  0.00271                      benzene 0.018372 6.162         0.00298                  benzene 0.023889 7.384                      0.00324                   

2,2,4 TMP 0.014325 4.998                  0.00287                      2,2,4 TMP 0.019700 6.162         0.00320                  2,2,4 TMP 0.025880 7.384                      0.00350                   

toluene 0.016869 4.998                  0.00338                      toluene 0.023780 6.162         0.00386                  toluene 0.031912 7.384                      0.00432                   

ethylbenzene 0.000882 4.998                  0.00018                      ethylbenzene 0.001298 6.162         0.00021                  ethylbenzene 0.001805 7.384                      0.00024                   
xylenes 0.003831 4.998                  0.00077                      xylenes 0.005652 6.162         0.00092                  xylenes 0.007883 7.384                      0.00107                   

naphthalene 0.000004 4.998                  0.00000                      naphthalene 0.000007 6.162         0.00000                  naphthalene 0.000011 7.384                      0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 117 Actuals 2018



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 501.17                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 481.37                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 387.65                     lb/month

0.25 tons/month 0.24 tons/month 0.19 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 151,070.10            barrels/month Monthly Throughput (only change if actual is known) Qmonth 151,070.10            barrels/month Monthly Throughput (only change if actual is known) Qmonth 151,070.10              barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.929                     psia PvA = exp(A-(B/TLA)) PvA 7.709                     psia PvA = exp(A-(B/TLA)) PvA 6.579                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.194 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.186 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.149 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 69.47 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 66.66 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 53.39 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.88 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.88 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.88 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 64.21 lb/month LF = FF P*MvKc) LF 61.61 lb/month LF = FF P*MvKc) LF 49.34 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 356.61 lb/month LD = KDSDD2P*MvKc)/12 months LD 342.21 lb/month LD = KDSDD2P*MvKc)/12 months LD 274.05 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 14.125 lb/month Total HAP Monthly Emissions 13.486 lb/month Total HAP Monthly Emissions 10.557 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.5228 lb/month hexane 2.4023 lb/month hexane 1.8435 lb/month

benzene 2.1088 lb/month benzene 2.0061 lb/month benzene 1.5322 lb/month

2,2,4 TMP 3.5646 lb/month 2,2,4 TMP 3.3966 lb/month 2,2,4 TMP 2.6243 lb/month

toluene 3.9003 lb/month toluene 3.7220 lb/month toluene 2.9095 lb/month

ethylbenzene 0.3597 lb/month ethylbenzene 0.3468 lb/month ethylbenzene 0.2891 lb/month

xylenes 1.6684 lb/month xylenes 1.6119 lb/month xylenes 1.3581 lb/month

naphthalene 0.0468 lb/month naphthalene 0.0467 lb/month naphthalene 0.0461 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.4140 lb/month hexane 2.2935 lb/month hexane 1.7347 lb/month

benzene 1.9673 lb/month benzene 1.8646 lb/month benzene 1.3908 lb/month

2,2,4 TMP 3.1295 lb/month 2,2,4 TMP 2.9614 lb/month 2,2,4 TMP 2.1891 lb/month

toluene 3.1388 lb/month toluene 2.9605 lb/month toluene 2.1480 lb/month

ethylbenzene 0.2074 lb/month ethylbenzene 0.1945 lb/month ethylbenzene 0.1368 lb/month

xylenes 0.9069 lb/month xylenes 0.8504 lb/month xylenes 0.5966 lb/month

naphthalene 0.0016 lb/month naphthalene 0.0015 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1088 lb/month hexane 0.1088 lb/month hexane 0.1088 lb/month

benzene 0.1414 lb/month benzene 0.1414 lb/month benzene 0.1414 lb/month

2,2,4 TMP 0.4351 lb/month 2,2,4 TMP 0.4351 lb/month 2,2,4 TMP 0.4351 lb/month

toluene 0.7615 lb/month toluene 0.7615 lb/month toluene 0.7615 lb/month

ethylbenzene 0.1523 lb/month ethylbenzene 0.1523 lb/month ethylbenzene 0.1523 lb/month

xylenes 0.7615 lb/month xylenes 0.7615 lb/month xylenes 0.7615 lb/month

naphthalene 0.0451 lb/month naphthalene 0.0451 lb/month naphthalene 0.0451 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00492 hexane 86.18 65 0.00487 hexane 86.18 65 0.00460

benzene 78.11 65 0.00401 benzene 78.11 65 0.00396 benzene 78.11 65 0.00369

2,2,4 TMP 114.23 65 0.00638 2,2,4 TMP 114.23 65 0.00629 2,2,4 TMP 114.23 65 0.00581

toluene 92.14 65 0.00640 toluene 92.14 65 0.00629 toluene 92.14 65 0.00570

ethylbenzene 106.17 65 0.00042 ethylbenzene 106.17 65 0.00041 ethylbenzene 106.17 65 0.00036

xylenes 106.17 65 0.00185 xylenes 106.17 65 0.00181 xylenes 106.17 65 0.00158

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.929             0.00371                 hexane 0.028346 7.709                   0.00368                 hexane 0.022847 6.579        0.00347                   

benzene 0.026475 7.929             0.00334                 benzene 0.025426 7.709                   0.00330                 benzene 0.020210 6.579        0.00307                   

2,2,4 TMP 0.028797 7.929             0.00363                 2,2,4 TMP 0.027613 7.709                   0.00358                 2,2,4 TMP 0.021752 6.579        0.00331                   

toluene 0.035808 7.929             0.00452                 toluene 0.034222 7.709                   0.00444                 toluene 0.026460 6.579        0.00402                   

ethylbenzene 0.002053 7.929             0.00026                 ethylbenzene 0.001952 7.709                   0.00025                 ethylbenzene 0.001463 6.579        0.00022                   
xylenes 0.008979 7.929             0.00113                 xylenes 0.008531 7.709                   0.00111                 xylenes 0.006378 6.579        0.00097                   

naphthalene 0.000013 7.929             0.00000                 naphthalene 0.000013 7.709                   0.00000                 naphthalene 0.000009 6.579        0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 117 Actuals 2018



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 284.31                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 222.82                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 172.67              lb/month

0.14 tons/month 0.11 tons/month 0.09 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 151,070.10             barrels/month Monthly Throughput (only change if actual is known) Qmonth 151,070.10           barrels/month Monthly Throughput (only change if actual is known) Qmonth 151,070.10       barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.134                      psia PvA = exp(A-(B/TLA)) PvA 4.160                    psia PvA = exp(A-(B/TLA)) PvA 3.296                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.108 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.084 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.064 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 38.74 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 30.03 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 22.92 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.88 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.88 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.88 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 35.81 lb/month LF = FF P*MvKc) LF 27.75 lb/month LF = FF P*MvKc) LF 21.19 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 198.88 lb/month LD = KDSDD2P*MvKc)/12 months LD 154.15 lb/month LD = KDSDD2P*MvKc)/12 months LD 117.68 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 7.568 lb/month Total HAP Monthly Emissions 5.958 lb/month Total HAP Monthly Emissions 4.771 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.2569 lb/month hexane 0.9295 lb/month hexane 0.6798 lb/month

benzene 1.0416 lb/month benzene 0.7726 lb/month benzene 0.5711 lb/month

2,2,4 TMP 1.8321 lb/month 2,2,4 TMP 1.4028 lb/month
, ,
TMP 1.0850 lb/month

toluene 2.0927 lb/month toluene 1.6609 lb/month toluene 1.3490 lb/month

ethylbenzene 0.2330 lb/month ethylbenzene 0.2045 lb/month ethylbenzene 0.1847 lb/month

xylenes 1.1119 lb/month xylenes 0.9875 lb/month xylenes 0.9015 lb/month

naphthalene 0.0456 lb/month naphthalene 0.0454 lb/month naphthalene 0.0453 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.1481 lb/month hexane 0.8207 lb/month hexane 0.5711 lb/month

benzene 0.9002 lb/month benzene 0.6312 lb/month benzene 0.4297 lb/month

2,2,4 TMP 1.3970 lb/month 2,2,4 TMP 0.9677 lb/month
, ,
TMP 0.6499 lb/month

toluene 1.3312 lb/month toluene 0.8994 lb/month toluene 0.5875 lb/month

ethylbenzene 0.0807 lb/month ethylbenzene 0.0522 lb/month ethylbenzene 0.0324 lb/month

xylenes 0.3504 lb/month xylenes 0.2259 lb/month xylenes 0.1400 lb/month

naphthalene 0.0005 lb/month naphthalene 0.0003 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1088 lb/month hexane 0.1088 lb/month hexane 0.1088 lb/month

benzene 0.1414 lb/month benzene 0.1414 lb/month benzene 0.1414 lb/month

2,2,4 TMP 0.4351 lb/month 2,2,4 TMP 0.4351 lb/month
, ,
TMP 0.4351 lb/month

toluene 0.7615 lb/month toluene 0.7615 lb/month toluene 0.7615 lb/month

ethylbenzene 0.1523 lb/month ethylbenzene 0.1523 lb/month ethylbenzene 0.1523 lb/month

xylenes 0.7615 lb/month xylenes 0.7615 lb/month xylenes 0.7615 lb/month

naphthalene 0.0451 lb/month naphthalene 0.0451 lb/month naphthalene 0.0451 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00420 hexane 86.18 65 0.00387 hexane 86.18 65 0.00353

benzene 78.11 65 0.00329 benzene 78.11 65 0.00298 benzene 78.11 65 0.00266

2,2,4 TMP 114.23 65 0.00511 2,2,4 TMP 114.23 65 0.00457 2,2,4 TMP 114.23 65 0.00402

toluene 92.14 65 0.00487 toluene 92.14 65 0.00424 toluene 92.14 65 0.00363

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00025 ethylbenzene 106.17 65 0.00020

xylenes 106.17 65 0.00128 xylenes 106.17 65 0.00107 xylenes 106.17 65 0.00087

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 5.134          0.00317                  hexane 0.012151 4.160        0.00292                hexane 0.008774 3.296     0.00266            

benzene 0.014066 5.134          0.00274                  benzene 0.010311 4.160        0.00248                benzene 0.007284 3.296     0.00221            

2,2,4 TMP 0.014926 5.134          0.00291                  2,2,4 TMP 0.010809 4.160        0.00260                2,2,4 TMP 0.007533 3.296     0.00229            

toluene 0.017633 5.134          0.00343                  toluene 0.012455 4.160        0.00299                toluene 0.008443 3.296     0.00256            

ethylbenzene 0.000927 5.134          0.00018                  ethylbenzene 0.000627 4.160        0.00015                ethylbenzene 0.000404 3.296     0.00012            
xylenes 0.004028 5.134          0.00078                  xylenes 0.002715 4.160        0.00065                xylenes 0.001746 3.296     0.00053            

naphthalene 0.000005 5.134          0.00000                  naphthalene 0.000003 4.160        0.00000                naphthalene 0.000002 3.296     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 117 Actuals 2018



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

118
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 463.01               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 497.13                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 624.33                  lb/month

0.23 tons/month 0.25 tons/month 0.31 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Product Information Monthly Throughput (only change if actual is known) Qmonth 75,580.39          barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,580.39            barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,580.39             barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.50 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 100.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 3,174,377                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.930                 psia PvA = exp(A-(B/TLA)) PvA 3.124                   psia PvA = exp(A-(B/TLA)) PvA 3.819                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.056 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.076 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Primary only  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 176.41 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 189.58 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 238.68 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.99 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.99 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.99 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 195.45 lb/month LF = FF P*MvKc) LF 210.04 lb/month LF = FF P*MvKc) LF 264.44 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 5.8 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.3 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 85.16 lb/month LD = KDSDD2P*MvKc)/12 months LD 91.52 lb/month LD = KDSDD2P*MvKc)/12 months LD 115.22 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 2.1 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 7.668 lb/month Total HAP Monthly Emissions 8.398 lb/month Total HAP Monthly Emissions 11.307 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 1.5974 lb/month hexane 1.7561 lb/month hexane 2.3750 lb/month

If bolted panel, also enter length 0 benzene 1.2218 lb/month benzene 1.3476 lb/month benzene 1.8442 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 1.9577 lb/month 2,2,4 TMP 2.1539 lb/month 2,2,4 TMP 2.9341 lb/month

Loss Factor toluene 1.9507 lb/month toluene 2.1387 lb/month toluene 2.8982 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.1661 lb/month ethylbenzene 0.1776 lb/month ethylbenzene 0.2250 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.7741 lb/month xylenes 0.8237 lb/month xylenes 1.0300 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0252 lb/month naphthalene 0.0253 lb/month naphthalene 0.0256 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 1.5375 lb/month hexane 1.6962 lb/month hexane 2.3151 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 1.1439 lb/month benzene 1.2698 lb/month benzene 1.7664 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 1.7182 lb/month 2,2,4 TMP 1.9144 lb/month 2,2,4 TMP 2.6947 lb/month

Deck drain Stub drain (1-inch diameter) 80 1.2 toluene 1.5316 lb/month toluene 1.7196 lb/month toluene 2.4792 lb/month

Legs (IFR type) IFR type, Adjustable 58 7.9 ethylbenzene 0.0823 lb/month ethylbenzene 0.0937 lb/month ethylbenzene 0.1412 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.3550 lb/month xylenes 0.4046 lb/month xylenes 0.6109 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0004 lb/month naphthalene 0.0004 lb/month naphthalene 0.0007 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 53.55 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0599 lb/month hexane 0.0599 lb/month hexane 0.0599 lb/month

benzene 0.0778 lb/month benzene 0.0778 lb/month benzene 0.0778 lb/month, ,
TMP 0.2395 lb/month 2,2,4 TMP 0.2395 lb/month 2,2,4 TMP 0.2395 lb/month

toluene 0.4191 lb/month toluene 0.4191 lb/month toluene 0.4191 lb/month

ethylbenzene 0.0838 lb/month ethylbenzene 0.0838 lb/month ethylbenzene 0.0838 lb/month

xylenes 0.4191 lb/month xylenes 0.4191 lb/month xylenes 0.4191 lb/month

naphthalene 0.0248 lb/month naphthalene 0.0248 lb/month naphthalene 0.0248 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00336 hexane 86.18 65 0.00345 hexane 86.18 65 0.00374

benzene 78.11 65 0.00250 benzene 78.11 65 0.00259 benzene 78.11 65 0.00286

2,2,4 TMP 114.23 65 0.00376 2,2,4 TMP 114.23 65 0.00390 2,2,4 TMP 114.23 65 0.00436

toluene 92.14 65 0.00335 toluene 92.14 65 0.00350 toluene 92.14 65 0.00401

ethylbenzene 106.17 65 0.00018 ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00023

xylenes 106.17 65 0.00078 xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00099

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.930     0.00254             hexane 0.008137 3.124      0.00260               hexane 0.010785 3.819          0.00282                

benzene 0.006102 2.930     0.00208             benzene 0.006720 3.124      0.00215               benzene 0.009079 3.819          0.00238                
2,2,4 TMP 0.006268 2.930     0.00214             2,2,4 TMP 0.006928 3.124      0.00222               2,2,4 TMP 0.009471 3.819          0.00248                

toluene 0.006926 2.930     0.00236             toluene 0.007715 3.124      0.00247               toluene 0.010802 3.819          0.00283                
ethylbenzene 0.000323 2.930     0.00011             ethylbenzene 0.000365 3.124      0.00012               ethylbenzene 0.000534 3.819          0.00014                

xylenes 0.001393 2.930     0.00048             xylenes 0.001576 3.124      0.00050               xylenes 0.002310 3.819          0.00060                
naphthalene 0.000001 2.930     0.00000             naphthalene 0.000001 3.124      0.00000               naphthalene 0.000002 3.819          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 118 Actuals 2018



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 859.17                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,119.72                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,432.15                  lb/month

0.43 tons/month 0.56 tons/month 0.72 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 75,580.39                   barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,580.39               barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,580.39                barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.998                          psia PvA = exp(A-(B/TLA)) PvA 6.162                      psia PvA = exp(A-(B/TLA)) PvA 7.384                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.137 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.175 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 329.33 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 429.90 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 550.50 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.99 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.99 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.99 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 364.87 lb/month LF = FF P*MvKc) LF 476.30 lb/month LF = FF P*MvKc) LF 609.91 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 158.99 lb/month LD = KDSDD2P*MvKc)/12 months LD 207.54 lb/month LD = KDSDD2P*MvKc)/12 months LD 265.76 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 17.312 lb/month Total HAP Monthly Emissions 24.697 lb/month Total HAP Monthly Emissions 34.268 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 3.6058 lb/month hexane 5.0660 lb/month hexane 6.9058 lb/month

benzene 2.8513 lb/month benzene 4.0681 lb/month benzene 5.6225 lb/month

2,2,4 TMP 4.5369 lb/month 2,2,4 TMP 6.4969 lb/month 2,2,4 TMP 9.0241 lb/month

toluene 4.5011 lb/month toluene 6.5116 lb/month toluene 9.1565 lb/month

ethylbenzene 0.3298 lb/month ethylbenzene 0.4669 lb/month ethylbenzene 0.6532 lb/month

xylenes 1.4873 lb/month xylenes 2.0877 lb/month xylenes 2.9061 lb/month

naphthalene 0.0264 lb/month naphthalene 0.0275 lb/month naphthalene 0.0292 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 3.5459 lb/month hexane 5.0061 lb/month hexane 6.8459 lb/month

benzene 2.7735 lb/month benzene 3.9903 lb/month benzene 5.5447 lb/month

2,2,4 TMP 4.2975 lb/month 2,2,4 TMP 6.2574 lb/month 2,2,4 TMP 8.7847 lb/month

toluene 4.0820 lb/month toluene 6.0926 lb/month toluene 8.7374 lb/month

ethylbenzene 0.2460 lb/month ethylbenzene 0.3831 lb/month ethylbenzene 0.5694 lb/month

xylenes 1.0682 lb/month xylenes 1.6687 lb/month xylenes 2.4870 lb/month

naphthalene 0.0015 lb/month naphthalene 0.0026 lb/month naphthalene 0.0043 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0599 lb/month hexane 0.0599 lb/month hexane 0.0599 lb/month

benzene 0.0778 lb/month benzene 0.0778 lb/month benzene 0.0778 lb/month

2,2,4 TMP 0.2395 lb/month 2,2,4 TMP 0.2395 lb/month 2,2,4 TMP 0.2395 lb/month

toluene 0.4191 lb/month toluene 0.4191 lb/month toluene 0.4191 lb/month

ethylbenzene 0.0838 lb/month ethylbenzene 0.0838 lb/month ethylbenzene 0.0838 lb/month

xylenes 0.4191 lb/month xylenes 0.4191 lb/month xylenes 0.4191 lb/month

naphthalene 0.0248 lb/month naphthalene 0.0248 lb/month naphthalene 0.0248 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00416 hexane 86.18 65 0.00449 hexane 86.18 65 0.00480

benzene 78.11 65 0.00325 benzene 78.11 65 0.00358 benzene 78.11 65 0.00389

2,2,4 TMP 114.23 65 0.00504 2,2,4 TMP 114.23 65 0.00562 2,2,4 TMP 114.23 65 0.00616

toluene 92.14 65 0.00478 toluene 92.14 65 0.00547 toluene 92.14 65 0.00613

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00034 ethylbenzene 106.17 65 0.00040

xylenes 106.17 65 0.00125 xylenes 106.17 65 0.00150 xylenes 106.17 65 0.00174

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.998                  0.00313                      hexane 0.020891 6.162         0.00339                  hexane 0.026733 7.384                      0.00362                   

benzene 0.013521 4.998                  0.00271                      benzene 0.018372 6.162         0.00298                  benzene 0.023889 7.384                      0.00324                   
2,2,4 TMP 0.014325 4.998                  0.00287                      2,2,4 TMP 0.019700 6.162         0.00320                  2,2,4 TMP 0.025880 7.384                      0.00350                   

toluene 0.016869 4.998                  0.00338                      toluene 0.023780 6.162         0.00386                  toluene 0.031912 7.384                      0.00432                   
ethylbenzene 0.000882 4.998                  0.00018                      ethylbenzene 0.001298 6.162         0.00021                  ethylbenzene 0.001805 7.384                      0.00024                   

xylenes 0.003831 4.998                  0.00077                      xylenes 0.005652 6.162         0.00092                  xylenes 0.007883 7.384                      0.00107                   
naphthalene 0.000004 4.998                  0.00000                      naphthalene 0.000007 6.162         0.00000                  naphthalene 0.000011 7.384                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 118 Actuals 2018



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,587.59                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,523.72                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,221.39                  lb/month

0.79 tons/month 0.76 tons/month 0.61 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 75,580.39              barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,580.39              barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,580.39                barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.929                     psia PvA = exp(A-(B/TLA)) PvA 7.709                     psia PvA = exp(A-(B/TLA)) PvA 6.579                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.194 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.186 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.149 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 610.49 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 585.84 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 469.14 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.99 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.99 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.99 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 676.39 lb/month LF = FF P*MvKc) LF 649.07 lb/month LF = FF P*MvKc) LF 519.78 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 294.72 lb/month LD = KDSDD2P*MvKc)/12 months LD 282.82 lb/month LD = KDSDD2P*MvKc)/12 months LD 226.48 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 39.248 lb/month Total HAP Monthly Emissions 37.187 lb/month Total HAP Monthly Emissions 27.738 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 7.8470 lb/month hexane 7.4585 lb/month hexane 5.6558 lb/month

benzene 6.4242 lb/month benzene 6.0929 lb/month benzene 4.5643 lb/month

2,2,4 TMP 10.3347 lb/month 2,2,4 TMP 9.7926 lb/month 2,2,4 TMP 7.3012 lb/month

toluene 10.5443 lb/month toluene 9.9691 lb/month toluene 7.3481 lb/month

ethylbenzene 0.7528 lb/month ethylbenzene 0.7114 lb/month ethylbenzene 0.5252 lb/month

xylenes 3.3445 lb/month xylenes 3.1622 lb/month xylenes 2.3437 lb/month

naphthalene 0.0301 lb/month naphthalene 0.0297 lb/month naphthalene 0.0280 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 7.7871 lb/month hexane 7.3986 lb/month hexane 5.5959 lb/month

benzene 6.3464 lb/month benzene 6.0150 lb/month benzene 4.4865 lb/month

2,2,4 TMP 10.0952 lb/month 2,2,4 TMP 9.5531 lb/month 2,2,4 TMP 7.0618 lb/month

toluene 10.1253 lb/month toluene 9.5500 lb/month toluene 6.9291 lb/month

ethylbenzene 0.6690 lb/month ethylbenzene 0.6276 lb/month ethylbenzene 0.4414 lb/month

xylenes 2.9255 lb/month xylenes 2.7431 lb/month xylenes 1.9246 lb/month

naphthalene 0.0053 lb/month naphthalene 0.0049 lb/month naphthalene 0.0031 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0599 lb/month hexane 0.0599 lb/month hexane 0.0599 lb/month

benzene 0.0778 lb/month benzene 0.0778 lb/month benzene 0.0778 lb/month

2,2,4 TMP 0.2395 lb/month 2,2,4 TMP 0.2395 lb/month 2,2,4 TMP 0.2395 lb/month

toluene 0.4191 lb/month toluene 0.4191 lb/month toluene 0.4191 lb/month

ethylbenzene 0.0838 lb/month ethylbenzene 0.0838 lb/month ethylbenzene 0.0838 lb/month

xylenes 0.4191 lb/month xylenes 0.4191 lb/month xylenes 0.4191 lb/month

naphthalene 0.0248 lb/month naphthalene 0.0248 lb/month naphthalene 0.0248 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00492 hexane 86.18 65 0.00487 hexane 86.18 65 0.00460

benzene 78.11 65 0.00401 benzene 78.11 65 0.00396 benzene 78.11 65 0.00369

2,2,4 TMP 114.23 65 0.00638 2,2,4 TMP 114.23 65 0.00629 2,2,4 TMP 114.23 65 0.00581

toluene 92.14 65 0.00640 toluene 92.14 65 0.00629 toluene 92.14 65 0.00570

ethylbenzene 106.17 65 0.00042 ethylbenzene 106.17 65 0.00041 ethylbenzene 106.17 65 0.00036

xylenes 106.17 65 0.00185 xylenes 106.17 65 0.00181 xylenes 106.17 65 0.00158

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.929             0.00371                 hexane 0.028346 7.709                   0.00368                 hexane 0.022847 6.579        0.00347                   

benzene 0.026475 7.929             0.00334                 benzene 0.025426 7.709                   0.00330                 benzene 0.020210 6.579        0.00307                   
2,2,4 TMP 0.028797 7.929             0.00363                 2,2,4 TMP 0.027613 7.709                   0.00358                 2,2,4 TMP 0.021752 6.579        0.00331                   

toluene 0.035808 7.929             0.00452                 toluene 0.034222 7.709                   0.00444                 toluene 0.026460 6.579        0.00402                   
ethylbenzene 0.002053 7.929             0.00026                 ethylbenzene 0.001952 7.709                   0.00025                 ethylbenzene 0.001463 6.579        0.00022                   

xylenes 0.008979 7.929             0.00113                 xylenes 0.008531 7.709                   0.00111                 xylenes 0.006378 6.579        0.00097                   
naphthalene 0.000013 7.929             0.00000                 naphthalene 0.000013 7.709                   0.00000                 naphthalene 0.000009 6.579        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 118 Actuals 2018



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 888.05                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 689.66                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 527.89              lb/month

0.44 tons/month 0.34 tons/month 0.26 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 75,580.39               barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,580.39             barrels/month Monthly Throughput (only change if actual is known) Qmonth 75,580.39         barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.134                      psia PvA = exp(A-(B/TLA)) PvA 4.160                    psia PvA = exp(A-(B/TLA)) PvA 3.296                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.108 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.084 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.064 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 340.47 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 263.90 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 201.45 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.99 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.99 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 5.99 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 377.22 lb/month LF = FF P*MvKc) LF 292.38 lb/month LF = FF P*MvKc) LF 223.20 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 164.37 lb/month LD = KDSDD2P*MvKc)/12 months LD 127.40 lb/month LD = KDSDD2P*MvKc)/12 months LD 97.25 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 18.098 lb/month Total HAP Monthly Emissions 12.903 lb/month Total HAP Monthly Emissions 9.075 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 3.7633 lb/month hexane 2.7073 lb/month hexane 1.9020 lb/month

benzene 2.9817 lb/month benzene 2.1139 lb/month benzene 1.4639 lb/month

2,2,4 TMP 4.7459 lb/month 2,2,4 TMP 3.3611 lb/month
, ,
TMP 2.3358 lb/month

toluene 4.7132 lb/month toluene 3.3204 lb/month toluene 2.3142 lb/month

ethylbenzene 0.3440 lb/month ethylbenzene 0.2521 lb/month ethylbenzene 0.1883 lb/month

xylenes 1.5494 lb/month xylenes 1.1479 lb/month xylenes 0.8706 lb/month

naphthalene 0.0265 lb/month naphthalene 0.0258 lb/month naphthalene 0.0254 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 3.7035 lb/month hexane 2.6474 lb/month hexane 1.8421 lb/month

benzene 2.9039 lb/month benzene 2.0361 lb/month benzene 1.3861 lb/month

2,2,4 TMP 4.5064 lb/month 2,2,4 TMP 3.1216 lb/month
, ,
TMP 2.0964 lb/month

toluene 4.2941 lb/month toluene 2.9013 lb/month toluene 1.8951 lb/month

ethylbenzene 0.2602 lb/month ethylbenzene 0.1683 lb/month ethylbenzene 0.1045 lb/month

xylenes 1.1304 lb/month xylenes 0.7289 lb/month xylenes 0.4515 lb/month

naphthalene 0.0016 lb/month naphthalene 0.0009 lb/month naphthalene 0.0005 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0599 lb/month hexane 0.0599 lb/month hexane 0.0599 lb/month

benzene 0.0778 lb/month benzene 0.0778 lb/month benzene 0.0778 lb/month

2,2,4 TMP 0.2395 lb/month 2,2,4 TMP 0.2395 lb/month
, ,
TMP 0.2395 lb/month

toluene 0.4191 lb/month toluene 0.4191 lb/month toluene 0.4191 lb/month

ethylbenzene 0.0838 lb/month ethylbenzene 0.0838 lb/month ethylbenzene 0.0838 lb/month

xylenes 0.4191 lb/month xylenes 0.4191 lb/month xylenes 0.4191 lb/month

naphthalene 0.0248 lb/month naphthalene 0.0248 lb/month naphthalene 0.0248 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00420 hexane 86.18 65 0.00387 hexane 86.18 65 0.00353

benzene 78.11 65 0.00329 benzene 78.11 65 0.00298 benzene 78.11 65 0.00266

2,2,4 TMP 114.23 65 0.00511 2,2,4 TMP 114.23 65 0.00457 2,2,4 TMP 114.23 65 0.00402

toluene 92.14 65 0.00487 toluene 92.14 65 0.00424 toluene 92.14 65 0.00363

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00025 ethylbenzene 106.17 65 0.00020

xylenes 106.17 65 0.00128 xylenes 106.17 65 0.00107 xylenes 106.17 65 0.00087

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 5.134          0.00317                  hexane 0.012151 4.160        0.00292                hexane 0.008774 3.296     0.00266            

benzene 0.014066 5.134          0.00274                  benzene 0.010311 4.160        0.00248                benzene 0.007284 3.296     0.00221            
2,2,4 TMP 0.014926 5.134          0.00291                  2,2,4 TMP 0.010809 4.160        0.00260                2,2,4 TMP 0.007533 3.296     0.00229            

toluene 0.017633 5.134          0.00343                  toluene 0.012455 4.160        0.00299                toluene 0.008443 3.296     0.00256            
ethylbenzene 0.000927 5.134          0.00018                  ethylbenzene 0.000627 4.160        0.00015                ethylbenzene 0.000404 3.296     0.00012            

xylenes 0.004028 5.134          0.00078                  xylenes 0.002715 4.160        0.00065                xylenes 0.001746 3.296     0.00053            
naphthalene 0.000005 5.134          0.00000                  naphthalene 0.000003 4.160        0.00000                naphthalene 0.000002 3.296     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 118 Actuals 2018



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

119
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 345.43               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 370.63                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 464.60                  lb/month

0.17 tons/month 0.19 tons/month 0.23 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Product Information Monthly Throughput (only change if actual is known) Qmonth 78,953.24          barrels/month Monthly Throughput (only change if actual is known) Qmonth 78,953.24            barrels/month Monthly Throughput (only change if actual is known) Qmonth 78,953.24             barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.50 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 80.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 3,316,036                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.930                 psia PvA = exp(A-(B/TLA)) PvA 3.124                   psia PvA = exp(A-(B/TLA)) PvA 3.819                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.056 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.076 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Primary only  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 141.13 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 151.66 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 190.94 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.82 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.82 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.82 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 141.98 lb/month LF = FF P*MvKc) LF 152.58 lb/month LF = FF P*MvKc) LF 192.09 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 5.8 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.3 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 54.50 lb/month LD = KDSDD2P*MvKc)/12 months LD 58.57 lb/month LD = KDSDD2P*MvKc)/12 months LD 73.74 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 2.1 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 6.401 lb/month Total HAP Monthly Emissions 6.940 lb/month Total HAP Monthly Emissions 9.089 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 1.2140 lb/month hexane 1.3312 lb/month hexane 1.7884 lb/month

If bolted panel, also enter length 0 benzene 0.9467 lb/month benzene 1.0396 lb/month benzene 1.4065 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 1.5820 lb/month 2,2,4 TMP 1.7269 lb/month 2,2,4 TMP 2.3033 lb/month

Loss Factor toluene 1.6787 lb/month toluene 1.8176 lb/month toluene 2.3786 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.1703 lb/month ethylbenzene 0.1787 lb/month ethylbenzene 0.2137 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.8095 lb/month xylenes 0.8461 lb/month xylenes 0.9985 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0327 lb/month naphthalene 0.0328 lb/month naphthalene 0.0330 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 1.1358 lb/month hexane 1.2530 lb/month hexane 1.7102 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 0.8451 lb/month benzene 0.9380 lb/month benzene 1.3049 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 1.2693 lb/month 2,2,4 TMP 1.4142 lb/month 2,2,4 TMP 1.9906 lb/month

Deck drain Stub drain (1-inch diameter) 52 1.2 toluene 1.1314 lb/month toluene 1.2703 lb/month toluene 1.8314 lb/month

Legs (IFR type) IFR type, Adjustable 40 7.9 ethylbenzene 0.0608 lb/month ethylbenzene 0.0692 lb/month ethylbenzene 0.1043 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.2623 lb/month xylenes 0.2989 lb/month xylenes 0.4513 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0003 lb/month naphthalene 0.0003 lb/month naphthalene 0.0005 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 38.90 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0782 lb/month hexane 0.0782 lb/month hexane 0.0782 lb/month

benzene 0.1016 lb/month benzene 0.1016 lb/month benzene 0.1016 lb/month, ,
TMP 0.3127 lb/month 2,2,4 TMP 0.3127 lb/month 2,2,4 TMP 0.3127 lb/month

toluene 0.5472 lb/month toluene 0.5472 lb/month toluene 0.5472 lb/month

ethylbenzene 0.1094 lb/month ethylbenzene 0.1094 lb/month ethylbenzene 0.1094 lb/month

xylenes 0.5472 lb/month xylenes 0.5472 lb/month xylenes 0.5472 lb/month

naphthalene 0.0324 lb/month naphthalene 0.0324 lb/month naphthalene 0.0324 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00336 hexane 86.18 65 0.00345 hexane 86.18 65 0.00374

benzene 78.11 65 0.00250 benzene 78.11 65 0.00259 benzene 78.11 65 0.00286

2,2,4 TMP 114.23 65 0.00376 2,2,4 TMP 114.23 65 0.00390 2,2,4 TMP 114.23 65 0.00436

toluene 92.14 65 0.00335 toluene 92.14 65 0.00350 toluene 92.14 65 0.00401

ethylbenzene 106.17 65 0.00018 ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00023

xylenes 106.17 65 0.00078 xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00099

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.930     0.00254             hexane 0.008137 3.124      0.00260               hexane 0.010785 3.819          0.00282                

benzene 0.006102 2.930     0.00208             benzene 0.006720 3.124      0.00215               benzene 0.009079 3.819          0.00238                
2,2,4 TMP 0.006268 2.930     0.00214             2,2,4 TMP 0.006928 3.124      0.00222               2,2,4 TMP 0.009471 3.819          0.00248                

toluene 0.006926 2.930     0.00236             toluene 0.007715 3.124      0.00247               toluene 0.010802 3.819          0.00283                
ethylbenzene 0.000323 2.930     0.00011             ethylbenzene 0.000365 3.124      0.00012               ethylbenzene 0.000534 3.819          0.00014                

xylenes 0.001393 2.930     0.00048             xylenes 0.001576 3.124      0.00050               xylenes 0.002310 3.819          0.00060                
naphthalene 0.000001 2.930     0.00000             naphthalene 0.000001 3.124      0.00000               naphthalene 0.000002 3.819          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 119 Actuals 2018



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 638.08                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 830.55                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,061.36                  lb/month

0.32 tons/month 0.42 tons/month 0.53 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 78,953.24                   barrels/month Monthly Throughput (only change if actual is known) Qmonth 78,953.24               barrels/month Monthly Throughput (only change if actual is known) Qmonth 78,953.24                barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.998                          psia PvA = exp(A-(B/TLA)) PvA 6.162                      psia PvA = exp(A-(B/TLA)) PvA 7.384                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.137 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.175 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 263.46 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 343.92 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 440.40 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.82 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.82 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.82 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 265.05 lb/month LF = FF P*MvKc) LF 345.99 lb/month LF = FF P*MvKc) LF 443.06 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 101.75 lb/month LD = KDSDD2P*MvKc)/12 months LD 132.82 lb/month LD = KDSDD2P*MvKc)/12 months LD 170.08 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 13.526 lb/month Total HAP Monthly Emissions 18.981 lb/month Total HAP Monthly Emissions 26.051 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.6976 lb/month hexane 3.7763 lb/month hexane 5.1354 lb/month

benzene 2.1505 lb/month benzene 3.0493 lb/month benzene 4.1976 lb/month

2,2,4 TMP 3.4873 lb/month 2,2,4 TMP 4.9352 lb/month 2,2,4 TMP 6.8021 lb/month

toluene 3.5627 lb/month toluene 5.0479 lb/month toluene 7.0017 lb/month

ethylbenzene 0.2911 lb/month ethylbenzene 0.3924 lb/month ethylbenzene 0.5301 lb/month

xylenes 1.3363 lb/month xylenes 1.7799 lb/month xylenes 2.3844 lb/month

naphthalene 0.0336 lb/month naphthalene 0.0344 lb/month naphthalene 0.0356 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.6194 lb/month hexane 3.6981 lb/month hexane 5.0572 lb/month

benzene 2.0488 lb/month benzene 2.9477 lb/month benzene 4.0960 lb/month

2,2,4 TMP 3.1746 lb/month 2,2,4 TMP 4.6225 lb/month 2,2,4 TMP 6.4894 lb/month

toluene 3.0155 lb/month toluene 4.5007 lb/month toluene 6.4545 lb/month

ethylbenzene 0.1817 lb/month ethylbenzene 0.2830 lb/month ethylbenzene 0.4206 lb/month

xylenes 0.7891 lb/month xylenes 1.2327 lb/month xylenes 1.8372 lb/month

naphthalene 0.0011 lb/month naphthalene 0.0019 lb/month naphthalene 0.0032 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0782 lb/month hexane 0.0782 lb/month hexane 0.0782 lb/month

benzene 0.1016 lb/month benzene 0.1016 lb/month benzene 0.1016 lb/month

2,2,4 TMP 0.3127 lb/month 2,2,4 TMP 0.3127 lb/month 2,2,4 TMP 0.3127 lb/month

toluene 0.5472 lb/month toluene 0.5472 lb/month toluene 0.5472 lb/month

ethylbenzene 0.1094 lb/month ethylbenzene 0.1094 lb/month ethylbenzene 0.1094 lb/month

xylenes 0.5472 lb/month xylenes 0.5472 lb/month xylenes 0.5472 lb/month

naphthalene 0.0324 lb/month naphthalene 0.0324 lb/month naphthalene 0.0324 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00416 hexane 86.18 65 0.00449 hexane 86.18 65 0.00480

benzene 78.11 65 0.00325 benzene 78.11 65 0.00358 benzene 78.11 65 0.00389

2,2,4 TMP 114.23 65 0.00504 2,2,4 TMP 114.23 65 0.00562 2,2,4 TMP 114.23 65 0.00616

toluene 92.14 65 0.00478 toluene 92.14 65 0.00547 toluene 92.14 65 0.00613

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00034 ethylbenzene 106.17 65 0.00040

xylenes 106.17 65 0.00125 xylenes 106.17 65 0.00150 xylenes 106.17 65 0.00174

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.998                  0.00313                      hexane 0.020891 6.162         0.00339                  hexane 0.026733 7.384                      0.00362                   

benzene 0.013521 4.998                  0.00271                      benzene 0.018372 6.162         0.00298                  benzene 0.023889 7.384                      0.00324                   
2,2,4 TMP 0.014325 4.998                  0.00287                      2,2,4 TMP 0.019700 6.162         0.00320                  2,2,4 TMP 0.025880 7.384                      0.00350                   

toluene 0.016869 4.998                  0.00338                      toluene 0.023780 6.162         0.00386                  toluene 0.031912 7.384                      0.00432                   
ethylbenzene 0.000882 4.998                  0.00018                      ethylbenzene 0.001298 6.162         0.00021                  ethylbenzene 0.001805 7.384                      0.00024                   

xylenes 0.003831 4.998                  0.00077                      xylenes 0.005652 6.162         0.00092                  xylenes 0.007883 7.384                      0.00107                   
naphthalene 0.000004 4.998                  0.00000                      naphthalene 0.000007 6.162         0.00000                  naphthalene 0.000011 7.384                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 119 Actuals 2018



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,176.18                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,129.00                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 905.66                     lb/month

0.59 tons/month 0.56 tons/month 0.45 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 78,953.24              barrels/month Monthly Throughput (only change if actual is known) Qmonth 78,953.24              barrels/month Monthly Throughput (only change if actual is known) Qmonth 78,953.24                barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.929                     psia PvA = exp(A-(B/TLA)) PvA 7.709                     psia PvA = exp(A-(B/TLA)) PvA 6.579                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.194 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.186 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.149 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 488.40 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 468.67 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 375.32 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.82 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.82 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.82 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 491.34 lb/month LF = FF P*MvKc) LF 471.50 lb/month LF = FF P*MvKc) LF 377.58 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 188.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 181.00 lb/month LD = KDSDD2P*MvKc)/12 months LD 144.95 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 29.730 lb/month Total HAP Monthly Emissions 28.207 lb/month Total HAP Monthly Emissions 21.228 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 5.8307 lb/month hexane 5.5437 lb/month hexane 4.2120 lb/month

benzene 4.7898 lb/month benzene 4.5451 lb/month benzene 3.4159 lb/month

2,2,4 TMP 7.7702 lb/month 2,2,4 TMP 7.3697 lb/month 2,2,4 TMP 5.5294 lb/month

toluene 8.0270 lb/month toluene 7.6020 lb/month toluene 5.6659 lb/month

ethylbenzene 0.6036 lb/month ethylbenzene 0.5730 lb/month ethylbenzene 0.4355 lb/month

xylenes 2.7083 lb/month xylenes 2.5736 lb/month xylenes 1.9690 lb/month

naphthalene 0.0363 lb/month naphthalene 0.0360 lb/month naphthalene 0.0348 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 5.7525 lb/month hexane 5.4655 lb/month hexane 4.1338 lb/month

benzene 4.6882 lb/month benzene 4.4434 lb/month benzene 3.3142 lb/month

2,2,4 TMP 7.4575 lb/month 2,2,4 TMP 7.0570 lb/month 2,2,4 TMP 5.2167 lb/month

toluene 7.4797 lb/month toluene 7.0548 lb/month toluene 5.1186 lb/month

ethylbenzene 0.4942 lb/month ethylbenzene 0.4636 lb/month ethylbenzene 0.3261 lb/month

xylenes 2.1611 lb/month xylenes 2.0264 lb/month xylenes 1.4217 lb/month

naphthalene 0.0039 lb/month naphthalene 0.0036 lb/month naphthalene 0.0023 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0782 lb/month hexane 0.0782 lb/month hexane 0.0782 lb/month

benzene 0.1016 lb/month benzene 0.1016 lb/month benzene 0.1016 lb/month

2,2,4 TMP 0.3127 lb/month 2,2,4 TMP 0.3127 lb/month 2,2,4 TMP 0.3127 lb/month

toluene 0.5472 lb/month toluene 0.5472 lb/month toluene 0.5472 lb/month

ethylbenzene 0.1094 lb/month ethylbenzene 0.1094 lb/month ethylbenzene 0.1094 lb/month

xylenes 0.5472 lb/month xylenes 0.5472 lb/month xylenes 0.5472 lb/month

naphthalene 0.0324 lb/month naphthalene 0.0324 lb/month naphthalene 0.0324 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00492 hexane 86.18 65 0.00487 hexane 86.18 65 0.00460

benzene 78.11 65 0.00401 benzene 78.11 65 0.00396 benzene 78.11 65 0.00369

2,2,4 TMP 114.23 65 0.00638 2,2,4 TMP 114.23 65 0.00629 2,2,4 TMP 114.23 65 0.00581

toluene 92.14 65 0.00640 toluene 92.14 65 0.00629 toluene 92.14 65 0.00570

ethylbenzene 106.17 65 0.00042 ethylbenzene 106.17 65 0.00041 ethylbenzene 106.17 65 0.00036

xylenes 106.17 65 0.00185 xylenes 106.17 65 0.00181 xylenes 106.17 65 0.00158

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.929             0.00371                 hexane 0.028346 7.709                   0.00368                 hexane 0.022847 6.579        0.00347                   

benzene 0.026475 7.929             0.00334                 benzene 0.025426 7.709                   0.00330                 benzene 0.020210 6.579        0.00307                   
2,2,4 TMP 0.028797 7.929             0.00363                 2,2,4 TMP 0.027613 7.709                   0.00358                 2,2,4 TMP 0.021752 6.579        0.00331                   

toluene 0.035808 7.929             0.00452                 toluene 0.034222 7.709                   0.00444                 toluene 0.026460 6.579        0.00402                   
ethylbenzene 0.002053 7.929             0.00026                 ethylbenzene 0.001952 7.709                   0.00025                 ethylbenzene 0.001463 6.579        0.00022                   

xylenes 0.008979 7.929             0.00113                 xylenes 0.008531 7.709                   0.00111                 xylenes 0.006378 6.579        0.00097                   
naphthalene 0.000013 7.929             0.00000                 naphthalene 0.000013 7.709                   0.00000                 naphthalene 0.000009 6.579        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS
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MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 659.42                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 512.86                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 393.36              lb/month

0.33 tons/month 0.26 tons/month 0.20 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 78,953.24               barrels/month Monthly Throughput (only change if actual is known) Qmonth 78,953.24             barrels/month Monthly Throughput (only change if actual is known) Qmonth 78,953.24         barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.134                      psia PvA = exp(A-(B/TLA)) PvA 4.160                    psia PvA = exp(A-(B/TLA)) PvA 3.296                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.108 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.084 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.064 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 272.38 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 211.12 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 161.16 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.82 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.82 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.82 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 274.02 lb/month LF = FF P*MvKc) LF 212.39 lb/month LF = FF P*MvKc) LF 162.13 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 105.19 lb/month LD = KDSDD2P*MvKc)/12 months LD 81.54 lb/month LD = KDSDD2P*MvKc)/12 months LD 62.24 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 14.106 lb/month Total HAP Monthly Emissions 10.268 lb/month Total HAP Monthly Emissions 7.441 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.8140 lb/month hexane 2.0339 lb/month hexane 1.4390 lb/month

benzene 2.2468 lb/month benzene 1.6057 lb/month benzene 1.1256 lb/month

2,2,4 TMP 3.6417 lb/month 2,2,4 TMP 2.6187 lb/month
, ,
TMP 1.8613 lb/month

toluene 3.7194 lb/month toluene 2.6905 lb/month toluene 1.9472 lb/month

ethylbenzene 0.3017 lb/month ethylbenzene 0.2337 lb/month ethylbenzene 0.1867 lb/month

xylenes 1.3822 lb/month xylenes 1.0856 lb/month xylenes 0.8808 lb/month

naphthalene 0.0336 lb/month naphthalene 0.0331 lb/month naphthalene 0.0328 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.7358 lb/month hexane 1.9557 lb/month hexane 1.3608 lb/month

benzene 2.1451 lb/month benzene 1.5041 lb/month benzene 1.0239 lb/month

2,2,4 TMP 3.3290 lb/month 2,2,4 TMP 2.3060 lb/month
, ,
TMP 1.5486 lb/month

toluene 3.1722 lb/month toluene 2.1432 lb/month toluene 1.4000 lb/month

ethylbenzene 0.1922 lb/month ethylbenzene 0.1243 lb/month ethylbenzene 0.0772 lb/month

xylenes 0.8350 lb/month xylenes 0.5384 lb/month xylenes 0.3335 lb/month

naphthalene 0.0012 lb/month naphthalene 0.0007 lb/month naphthalene 0.0004 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0782 lb/month hexane 0.0782 lb/month hexane 0.0782 lb/month

benzene 0.1016 lb/month benzene 0.1016 lb/month benzene 0.1016 lb/month

2,2,4 TMP 0.3127 lb/month 2,2,4 TMP 0.3127 lb/month
, ,
TMP 0.3127 lb/month

toluene 0.5472 lb/month toluene 0.5472 lb/month toluene 0.5472 lb/month

ethylbenzene 0.1094 lb/month ethylbenzene 0.1094 lb/month ethylbenzene 0.1094 lb/month

xylenes 0.5472 lb/month xylenes 0.5472 lb/month xylenes 0.5472 lb/month

naphthalene 0.0324 lb/month naphthalene 0.0324 lb/month naphthalene 0.0324 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00420 hexane 86.18 65 0.00387 hexane 86.18 65 0.00353

benzene 78.11 65 0.00329 benzene 78.11 65 0.00298 benzene 78.11 65 0.00266

2,2,4 TMP 114.23 65 0.00511 2,2,4 TMP 114.23 65 0.00457 2,2,4 TMP 114.23 65 0.00402

toluene 92.14 65 0.00487 toluene 92.14 65 0.00424 toluene 92.14 65 0.00363

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00025 ethylbenzene 106.17 65 0.00020

xylenes 106.17 65 0.00128 xylenes 106.17 65 0.00107 xylenes 106.17 65 0.00087

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 5.134          0.00317                  hexane 0.012151 4.160        0.00292                hexane 0.008774 3.296     0.00266            

benzene 0.014066 5.134          0.00274                  benzene 0.010311 4.160        0.00248                benzene 0.007284 3.296     0.00221            
2,2,4 TMP 0.014926 5.134          0.00291                  2,2,4 TMP 0.010809 4.160        0.00260                2,2,4 TMP 0.007533 3.296     0.00229            

toluene 0.017633 5.134          0.00343                  toluene 0.012455 4.160        0.00299                toluene 0.008443 3.296     0.00256            
ethylbenzene 0.000927 5.134          0.00018                  ethylbenzene 0.000627 4.160        0.00015                ethylbenzene 0.000404 3.296     0.00012            

xylenes 0.004028 5.134          0.00078                  xylenes 0.002715 4.160        0.00065                xylenes 0.001746 3.296     0.00053            
naphthalene 0.000005 5.134          0.00000                  naphthalene 0.000003 4.160        0.00000                naphthalene 0.000002 3.296     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS
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MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

120
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 19.10                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 20.38                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 25.41                    lb/month

0.01 tons/month 0.01 tons/month 0.01 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Product Information Monthly Throughput (only change if actual is known) Qmonth 68,921.37          barrels/month Monthly Throughput (only change if actual is known) Qmonth 68,921.37            barrels/month Monthly Throughput (only change if actual is known) Qmonth 68,921.37             barrels/month

Average organic liquid density WL 6.38 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 3.17 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 80.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 2,894,697                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 0.226                 psia PvA = exp(A-(B/TLA)) PvA 0.251                   psia PvA = exp(A-(B/TLA)) PvA 0.351                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.006 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 0.78 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 0.87 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.22 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.77 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 7.62 lb/month LF = FF P*MvKc) LF 8.48 lb/month LF = FF P*MvKc) LF 11.86 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 2.93 lb/month LD = KDSDD2P*MvKc)/12 months LD 3.25 lb/month LD = KDSDD2P*MvKc)/12 months LD 4.55 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Ethanol Product - same as January Ethanol Product - same as January Ethanol

Deck Design Data Total HAP Monthly Emissions 0.092 lb/month Total HAP Monthly Emissions 0.096 lb/month Total HAP Monthly Emissions 0.113 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.0122 lb/month hexane 0.0132 lb/month hexane 0.0167 lb/month

If bolted panel, also enter length 0 benzene 0.0104 lb/month benzene 0.0111 lb/month benzene 0.0140 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0204 lb/month 2,2,4 TMP 0.0216 lb/month 2,2,4 TMP 0.0261 lb/month

Loss Factor toluene 0.0262 lb/month toluene 0.0273 lb/month toluene 0.0318 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0038 lb/month ethylbenzene 0.0039 lb/month ethylbenzene 0.0041 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0186 lb/month xylenes 0.0189 lb/month xylenes 0.0201 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.0099 lb/month hexane 0.0108 lb/month hexane 0.0144 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 0.0074 lb/month benzene 0.0081 lb/month benzene 0.0110 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0110 lb/month 2,2,4 TMP 0.0122 lb/month 2,2,4 TMP 0.0168 lb/month

Deck drain Stub drain (1-inch diameter) 52 1.2 toluene 0.0098 lb/month toluene 0.0110 lb/month toluene 0.0154 lb/month

Legs (IFR type) IFR type, Adjustable 40 7.9 ethylbenzene 0.0005 lb/month ethylbenzene 0.0006 lb/month ethylbenzene 0.0009 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0023 lb/month xylenes 0.0026 lb/month xylenes 0.0038 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 38.90 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0023 lb/month hexane 0.0023 lb/month hexane 0.0023 lb/month

benzene 0.0030 lb/month benzene 0.0030 lb/month benzene 0.0030 lb/month, ,
TMP 0.0093 lb/month 2,2,4 TMP 0.0093 lb/month 2,2,4 TMP 0.0093 lb/month

toluene 0.0163 lb/month toluene 0.0163 lb/month toluene 0.0163 lb/month

ethylbenzene 0.0033 lb/month ethylbenzene 0.0033 lb/month ethylbenzene 0.0033 lb/month

xylenes 0.0163 lb/month xylenes 0.0163 lb/month xylenes 0.0163 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00087 hexane 86.18 50 0.00086 hexane 86.18 50 0.00082

benzene 78.11 50 0.00065 benzene 78.11 50 0.00064 benzene 78.11 50 0.00062

2,2,4 TMP 114.23 50 0.00098 2,2,4 TMP 114.23 50 0.00097 2,2,4 TMP 114.23 50 0.00095

toluene 92.14 50 0.00087 toluene 92.14 50 0.00087 toluene 92.14 50 0.00087

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005

xylenes 106.17 50 0.00020 xylenes 106.17 50 0.00021 xylenes 106.17 50 0.00022

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000115 0.226     0.00051             hexane 0.000125 0.251      0.00050               hexane 0.000166 0.351          0.00047                

benzene 0.000094 0.226     0.00042             benzene 0.000104 0.251      0.00041               benzene 0.000140 0.351          0.00040                
2,2,4 TMP 0.000097 0.226     0.00043             2,2,4 TMP 0.000107 0.251      0.00042               2,2,4 TMP 0.000146 0.351          0.00042                

toluene 0.000107 0.226     0.00047             toluene 0.000119 0.251      0.00047               toluene 0.000166 0.351          0.00047                
ethylbenzene 0.000005 0.226     0.00002             ethylbenzene 0.000006 0.251      0.00002               ethylbenzene 0.000008 0.351          0.00002                

xylenes 0.000021 0.226     0.00009             xylenes 0.000024 0.251      0.00010               xylenes 0.000036 0.351          0.00010                
naphthalene 0.000000 0.226     0.00000             naphthalene 0.000000 0.251      0.00000               naphthalene 0.000000 0.351          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 120 Actuals 2018



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 35.61                          lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 47.68                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 62.48                       lb/month

0.02 tons/month 0.02 tons/month 0.03 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 68,921.37                   barrels/month Monthly Throughput (only change if actual is known) Qmonth 68,921.37               barrels/month Monthly Throughput (only change if actual is known) Qmonth 68,921.37                barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.550                          psia PvA = exp(A-(B/TLA)) PvA 0.781                      psia PvA = exp(A-(B/TLA)) PvA 1.060                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.010 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.014 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.019 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.93 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 2.76 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.78 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.77 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 18.72 lb/month LF = FF P*MvKc) LF 26.84 lb/month LF = FF P*MvKc) LF 36.79 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 7.19 lb/month LD = KDSDD2P*MvKc)/12 months LD 10.30 lb/month LD = KDSDD2P*MvKc)/12 months LD 14.12 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.146 lb/month Total HAP Monthly Emissions 0.183 lb/month Total HAP Monthly Emissions 0.227 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0234 lb/month hexane 0.0307 lb/month hexane 0.0390 lb/month

benzene 0.0195 lb/month benzene 0.0256 lb/month benzene 0.0327 lb/month

2,2,4 TMP 0.0349 lb/month 2,2,4 TMP 0.0447 lb/month 2,2,4 TMP 0.0563 lb/month

toluene 0.0406 lb/month toluene 0.0508 lb/month toluene 0.0631 lb/month

ethylbenzene 0.0047 lb/month ethylbenzene 0.0054 lb/month ethylbenzene 0.0063 lb/month

xylenes 0.0227 lb/month xylenes 0.0258 lb/month xylenes 0.0296 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0211 lb/month hexane 0.0283 lb/month hexane 0.0366 lb/month

benzene 0.0165 lb/month benzene 0.0226 lb/month benzene 0.0297 lb/month

2,2,4 TMP 0.0255 lb/month 2,2,4 TMP 0.0354 lb/month 2,2,4 TMP 0.0470 lb/month

toluene 0.0243 lb/month toluene 0.0345 lb/month toluene 0.0467 lb/month

ethylbenzene 0.0015 lb/month ethylbenzene 0.0022 lb/month ethylbenzene 0.0030 lb/month

xylenes 0.0063 lb/month xylenes 0.0094 lb/month xylenes 0.0133 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0023 lb/month hexane 0.0023 lb/month hexane 0.0023 lb/month

benzene 0.0030 lb/month benzene 0.0030 lb/month benzene 0.0030 lb/month

2,2,4 TMP 0.0093 lb/month 2,2,4 TMP 0.0093 lb/month 2,2,4 TMP 0.0093 lb/month

toluene 0.0163 lb/month toluene 0.0163 lb/month toluene 0.0163 lb/month

ethylbenzene 0.0033 lb/month ethylbenzene 0.0033 lb/month ethylbenzene 0.0033 lb/month

xylenes 0.0163 lb/month xylenes 0.0163 lb/month xylenes 0.0163 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00076 hexane 86.18 50 0.00071 hexane 86.18 50 0.00067

benzene 78.11 50 0.00059 benzene 78.11 50 0.00057 benzene 78.11 50 0.00054

2,2,4 TMP 114.23 50 0.00092 2,2,4 TMP 114.23 50 0.00089 2,2,4 TMP 114.23 50 0.00086

toluene 92.14 50 0.00087 toluene 92.14 50 0.00086 toluene 92.14 50 0.00085

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00006

xylenes 106.17 50 0.00023 xylenes 106.17 50 0.00024 xylenes 106.17 50 0.00024

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000241 0.550                  0.00044                      hexane 0.000322 0.781         0.00041                  hexane 0.000412 1.060                      0.00039                   

benzene 0.000208 0.550                  0.00038                      benzene 0.000283 0.781         0.00036                  benzene 0.000368 1.060                      0.00035                   
2,2,4 TMP 0.000221 0.550                  0.00040                      2,2,4 TMP 0.000304 0.781         0.00039                  2,2,4 TMP 0.000399 1.060                      0.00038                   

toluene 0.000260 0.550                  0.00047                      toluene 0.000366 0.781         0.00047                  toluene 0.000492 1.060                      0.00046                   
ethylbenzene 0.000014 0.550                  0.00002                      ethylbenzene 0.000020 0.781         0.00003                  ethylbenzene 0.000028 1.060                      0.00003                   

xylenes 0.000059 0.550                  0.00011                      xylenes 0.000087 0.781         0.00011                  xylenes 0.000121 1.060                      0.00011                   
naphthalene 0.000000 0.550                  0.00000                      naphthalene 0.000000 0.781         0.00000                  naphthalene 0.000000 1.060                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 120 Actuals 2018



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 69.79                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 66.79                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 52.49                       lb/month

0.03 tons/month 0.03 tons/month 0.03 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 68,921.37              barrels/month Monthly Throughput (only change if actual is known) Qmonth 68,921.37              barrels/month Monthly Throughput (only change if actual is known) Qmonth 68,921.37                barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 1.196                     psia PvA = exp(A-(B/TLA)) PvA 1.141                     psia PvA = exp(A-(B/TLA)) PvA 0.873                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.021 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.020 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.015 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 4.29 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 4.08 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.09 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.77 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 41.71 lb/month LF = FF P*MvKc) LF 39.70 lb/month LF = FF P*MvKc) LF 30.08 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 16.01 lb/month LD = KDSDD2P*MvKc)/12 months LD 15.24 lb/month LD = KDSDD2P*MvKc)/12 months LD 11.55 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.248 lb/month Total HAP Monthly Emissions 0.240 lb/month Total HAP Monthly Emissions 0.197 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0429 lb/month hexane 0.0413 lb/month hexane 0.0334 lb/month

benzene 0.0361 lb/month benzene 0.0347 lb/month benzene 0.0280 lb/month

2,2,4 TMP 0.0619 lb/month 2,2,4 TMP 0.0596 lb/month 2,2,4 TMP 0.0486 lb/month

toluene 0.0690 lb/month toluene 0.0666 lb/month toluene 0.0548 lb/month

ethylbenzene 0.0067 lb/month ethylbenzene 0.0066 lb/month ethylbenzene 0.0057 lb/month

xylenes 0.0316 lb/month xylenes 0.0308 lb/month xylenes 0.0270 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0405 lb/month hexane 0.0389 lb/month hexane 0.0311 lb/month

benzene 0.0330 lb/month benzene 0.0317 lb/month benzene 0.0249 lb/month

2,2,4 TMP 0.0525 lb/month 2,2,4 TMP 0.0503 lb/month 2,2,4 TMP 0.0392 lb/month

toluene 0.0527 lb/month toluene 0.0503 lb/month toluene 0.0385 lb/month

ethylbenzene 0.0035 lb/month ethylbenzene 0.0033 lb/month ethylbenzene 0.0025 lb/month

xylenes 0.0152 lb/month xylenes 0.0144 lb/month xylenes 0.0107 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0023 lb/month hexane 0.0023 lb/month hexane 0.0023 lb/month

benzene 0.0030 lb/month benzene 0.0030 lb/month benzene 0.0030 lb/month

2,2,4 TMP 0.0093 lb/month 2,2,4 TMP 0.0093 lb/month 2,2,4 TMP 0.0093 lb/month

toluene 0.0163 lb/month toluene 0.0163 lb/month toluene 0.0163 lb/month

ethylbenzene 0.0033 lb/month ethylbenzene 0.0033 lb/month ethylbenzene 0.0033 lb/month

xylenes 0.0163 lb/month xylenes 0.0163 lb/month xylenes 0.0163 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00065 hexane 86.18 50 0.00066 hexane 86.18 50 0.00070

benzene 78.11 50 0.00053 benzene 78.11 50 0.00054 benzene 78.11 50 0.00056

2,2,4 TMP 114.23 50 0.00085 2,2,4 TMP 114.23 50 0.00085 2,2,4 TMP 114.23 50 0.00088

toluene 92.14 50 0.00085 toluene 92.14 50 0.00085 toluene 92.14 50 0.00086

ethylbenzene 106.17 50 0.00006 ethylbenzene 106.17 50 0.00006 ethylbenzene 106.17 50 0.00005

xylenes 106.17 50 0.00025 xylenes 106.17 50 0.00024 xylenes 106.17 50 0.00024

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000454 1.196             0.00038                 hexane 0.000437 1.141                   0.00038                 hexane 0.000352 0.873        0.00040                   

benzene 0.000408 1.196             0.00034                 benzene 0.000392 1.141                   0.00034                 benzene 0.000311 0.873        0.00036                   
2,2,4 TMP 0.000444 1.196             0.00037                 2,2,4 TMP 0.000425 1.141                   0.00037                 2,2,4 TMP 0.000335 0.873        0.00038                   

toluene 0.000552 1.196             0.00046                 toluene 0.000527 1.141                   0.00046                 toluene 0.000408 0.873        0.00047                   
ethylbenzene 0.000032 1.196             0.00003                 ethylbenzene 0.000030 1.141                   0.00003                 ethylbenzene 0.000023 0.873        0.00003                   

xylenes 0.000138 1.196             0.00012                 xylenes 0.000131 1.141                   0.00012                 xylenes 0.000098 0.873        0.00011                   
naphthalene 0.000000 1.196             0.00000                 naphthalene 0.000000 1.141                   0.00000                 naphthalene 0.000000 0.873        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 120 Actuals 2018



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 36.92                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 28.15                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 21.55                lb/month

0.02 tons/month 0.01 tons/month 0.01 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 68,921.37               barrels/month Monthly Throughput (only change if actual is known) Qmonth 68,921.37             barrels/month Monthly Throughput (only change if actual is known) Qmonth 68,921.37         barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.575                      psia PvA = exp(A-(B/TLA)) PvA 0.404                    psia PvA = exp(A-(B/TLA)) PvA 0.275                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.010 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 2.02 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 1.41 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 0.95 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.77 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 7.77 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 19.60 lb/month LF = FF P*MvKc) LF 13.71 lb/month LF = FF P*MvKc) LF 9.27 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 7.53 lb/month LD = KDSDD2P*MvKc)/12 months LD 5.26 lb/month LD = KDSDD2P*MvKc)/12 months LD 3.56 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.150 lb/month Total HAP Monthly Emissions 0.122 lb/month Total HAP Monthly Emissions 0.100 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0242 lb/month hexane 0.0186 lb/month hexane 0.0140 lb/month

benzene 0.0202 lb/month benzene 0.0155 lb/month benzene 0.0118 lb/month

2,2,4 TMP 0.0360 lb/month 2,2,4 TMP 0.0285 lb/month
, ,
TMP 0.0226 lb/month

toluene 0.0417 lb/month toluene 0.0341 lb/month toluene 0.0284 lb/month

ethylbenzene 0.0048 lb/month ethylbenzene 0.0043 lb/month ethylbenzene 0.0039 lb/month

xylenes 0.0230 lb/month xylenes 0.0208 lb/month xylenes 0.0192 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0219 lb/month hexane 0.0163 lb/month hexane 0.0117 lb/month

benzene 0.0172 lb/month benzene 0.0125 lb/month benzene 0.0088 lb/month

2,2,4 TMP 0.0266 lb/month 2,2,4 TMP 0.0192 lb/month
, ,
TMP 0.0133 lb/month

toluene 0.0254 lb/month toluene 0.0178 lb/month toluene 0.0120 lb/month

ethylbenzene 0.0015 lb/month ethylbenzene 0.0010 lb/month ethylbenzene 0.0007 lb/month

xylenes 0.0067 lb/month xylenes 0.0045 lb/month xylenes 0.0029 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0023 lb/month hexane 0.0023 lb/month hexane 0.0023 lb/month

benzene 0.0030 lb/month benzene 0.0030 lb/month benzene 0.0030 lb/month

2,2,4 TMP 0.0093 lb/month 2,2,4 TMP 0.0093 lb/month
, ,
TMP 0.0093 lb/month

toluene 0.0163 lb/month toluene 0.0163 lb/month toluene 0.0163 lb/month

ethylbenzene 0.0033 lb/month ethylbenzene 0.0033 lb/month ethylbenzene 0.0033 lb/month

xylenes 0.0163 lb/month xylenes 0.0163 lb/month xylenes 0.0163 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month naphthalene 0.0010 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00075 hexane 86.18 50 0.00080 hexane 86.18 50 0.00085

benzene 78.11 50 0.00059 benzene 78.11 50 0.00061 benzene 78.11 50 0.00064

2,2,4 TMP 114.23 50 0.00091 2,2,4 TMP 114.23 50 0.00094 2,2,4 TMP 114.23 50 0.00097

toluene 92.14 50 0.00087 toluene 92.14 50 0.00087 toluene 92.14 50 0.00087

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005

xylenes 106.17 50 0.00023 xylenes 106.17 50 0.00022 xylenes 106.17 50 0.00021

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000251 0.575          0.00044                  hexane 0.000187 0.404        0.00046                hexane 0.000135 0.275     0.00049            

benzene 0.000217 0.575          0.00038                  benzene 0.000159 0.404        0.00039                benzene 0.000112 0.275     0.00041            
2,2,4 TMP 0.000230 0.575          0.00040                  2,2,4 TMP 0.000167 0.404        0.00041                2,2,4 TMP 0.000116 0.275     0.00042            

toluene 0.000272 0.575          0.00047                  toluene 0.000192 0.404        0.00047                toluene 0.000130 0.275     0.00047            
ethylbenzene 0.000014 0.575          0.00002                  ethylbenzene 0.000010 0.404        0.00002                ethylbenzene 0.000006 0.275     0.00002            

xylenes 0.000062 0.575          0.00011                  xylenes 0.000042 0.404        0.00010                xylenes 0.000027 0.275     0.00010            
naphthalene 0.000000 0.575          0.00000                  naphthalene 0.000000 0.404        0.00000                naphthalene 0.000000 0.275     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 120 Actuals 2018



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

121
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 799.93               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 858.53                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,077.04               lb/month

0.40 tons/month 0.43 tons/month 0.54 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Product Information Monthly Throughput (only change if actual is known) Qmonth 281,055.52        barrels/month Monthly Throughput (only change if actual is known) Qmonth 281,055.52          barrels/month Monthly Throughput (only change if actual is known) Qmonth 281,055.52           barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.50 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 150.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 11,804,332                         gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.930                 psia PvA = exp(A-(B/TLA)) PvA 3.124                   psia PvA = exp(A-(B/TLA)) PvA 3.819                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.056 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.060 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.076 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Primary only  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 264.61 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 284.37 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 358.02 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.84 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.84 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.84 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 328.85 lb/month LF = FF P*MvKc) LF 353.40 lb/month LF = FF P*MvKc) LF 444.93 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 5.8 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.3 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 191.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 205.92 lb/month LD = KDSDD2P*MvKc)/12 months LD 259.25 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 2.1 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 14.161 lb/month Total HAP Monthly Emissions 15.415 lb/month Total HAP Monthly Emissions 20.412 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 2.7896 lb/month hexane 3.0622 lb/month hexane 4.1254 lb/month

If bolted panel, also enter length 0 benzene 2.1580 lb/month benzene 2.3742 lb/month benzene 3.2273 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 3.5453 lb/month 2,2,4 TMP 3.8823 lb/month 2,2,4 TMP 5.2226 lb/month

Loss Factor toluene 3.6700 lb/month toluene 3.9930 lb/month toluene 5.2977 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.3492 lb/month ethylbenzene 0.3688 lb/month ethylbenzene 0.4503 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 1.6488 lb/month xylenes 1.7340 lb/month xylenes 2.0883 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0622 lb/month naphthalene 0.0624 lb/month naphthalene 0.0629 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 1 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 2.6412 lb/month hexane 2.9138 lb/month hexane 3.9770 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 1 12.0 benzene 1.9651 lb/month benzene 2.1813 lb/month benzene 3.0343 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 2.9516 lb/month 2,2,4 TMP 3.2887 lb/month 2,2,4 TMP 4.6290 lb/month

Deck drain 90% closed 60 1.8 toluene 2.6310 lb/month toluene 2.9540 lb/month toluene 4.2588 lb/month

Legs (IFR type) IFR type, Adjustable 112 7.9 ethylbenzene 0.1414 lb/month ethylbenzene 0.1610 lb/month ethylbenzene 0.2425 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.6099 lb/month xylenes 0.6951 lb/month xylenes 1.0494 lb/month

Ladder Sliding cover, gasketed 1 56.0 naphthalene 0.0006 lb/month naphthalene 0.0008 lb/month naphthalene 0.0013 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 90.10 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.1484 lb/month hexane 0.1484 lb/month hexane 0.1484 lb/month

benzene 0.1929 lb/month benzene 0.1929 lb/month benzene 0.1929 lb/month, ,
TMP 0.5937 lb/month 2,2,4 TMP 0.5937 lb/month 2,2,4 TMP 0.5937 lb/month

toluene 1.0389 lb/month toluene 1.0389 lb/month toluene 1.0389 lb/month

ethylbenzene 0.2078 lb/month ethylbenzene 0.2078 lb/month ethylbenzene 0.2078 lb/month

xylenes 1.0389 lb/month xylenes 1.0389 lb/month xylenes 1.0389 lb/month

naphthalene 0.0616 lb/month naphthalene 0.0616 lb/month naphthalene 0.0616 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00336 hexane 86.18 65 0.00345 hexane 86.18 65 0.00374

benzene 78.11 65 0.00250 benzene 78.11 65 0.00259 benzene 78.11 65 0.00286

2,2,4 TMP 114.23 65 0.00376 2,2,4 TMP 114.23 65 0.00390 2,2,4 TMP 114.23 65 0.00436

toluene 92.14 65 0.00335 toluene 92.14 65 0.00350 toluene 92.14 65 0.00401

ethylbenzene 106.17 65 0.00018 ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00023

xylenes 106.17 65 0.00078 xylenes 106.17 65 0.00082 xylenes 106.17 65 0.00099

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007434 2.930     0.00254             hexane 0.008137 3.124      0.00260               hexane 0.010785 3.819          0.00282                

benzene 0.006102 2.930     0.00208             benzene 0.006720 3.124      0.00215               benzene 0.009079 3.819          0.00238                
2,2,4 TMP 0.006268 2.930     0.00214             2,2,4 TMP 0.006928 3.124      0.00222               2,2,4 TMP 0.009471 3.819          0.00248                

toluene 0.006926 2.930     0.00236             toluene 0.007715 3.124      0.00247               toluene 0.010802 3.819          0.00283                
ethylbenzene 0.000323 2.930     0.00011             ethylbenzene 0.000365 3.124      0.00012               ethylbenzene 0.000534 3.819          0.00014                

xylenes 0.001393 2.930     0.00048             xylenes 0.001576 3.124      0.00050               xylenes 0.002310 3.819          0.00060                
naphthalene 0.000001 2.930     0.00000             naphthalene 0.000001 3.124      0.00000               naphthalene 0.000002 3.819          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 121 Actuals 2018



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,480.47                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,928.03                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,464.74                  lb/month

0.74 tons/month 0.96 tons/month 1.23 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 281,055.52                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 281,055.52             barrels/month Monthly Throughput (only change if actual is known) Qmonth 281,055.52              barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 4.998                          psia PvA = exp(A-(B/TLA)) PvA 6.162                      psia PvA = exp(A-(B/TLA)) PvA 7.384                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.137 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.175 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 493.99 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 644.85 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 825.75 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.84 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.84 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.84 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 613.91 lb/month LF = FF P*MvKc) LF 801.39 lb/month LF = FF P*MvKc) LF 1,026.20 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 357.72 lb/month LD = KDSDD2P*MvKc)/12 months LD 466.96 lb/month LD = KDSDD2P*MvKc)/12 months LD 597.95 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 30.728 lb/month Total HAP Monthly Emissions 43.414 lb/month Total HAP Monthly Emissions 59.856 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 6.2396 lb/month hexane 8.7480 lb/month hexane 11.9085 lb/month

benzene 4.9573 lb/month benzene 7.0475 lb/month benzene 9.7178 lb/month

2,2,4 TMP 7.9760 lb/month 2,2,4 TMP 11.3428 lb/month 2,2,4 TMP 15.6842 lb/month

toluene 8.0511 lb/month toluene 11.5049 lb/month toluene 16.0482 lb/month

ethylbenzene 0.6303 lb/month ethylbenzene 0.8658 lb/month ethylbenzene 1.1859 lb/month

xylenes 2.8739 lb/month xylenes 3.9054 lb/month xylenes 5.3112 lb/month

naphthalene 0.0642 lb/month naphthalene 0.0661 lb/month naphthalene 0.0690 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 6.0912 lb/month hexane 8.5996 lb/month hexane 11.7600 lb/month

benzene 4.7644 lb/month benzene 6.8546 lb/month benzene 9.5248 lb/month

2,2,4 TMP 7.3823 lb/month 2,2,4 TMP 10.7491 lb/month 2,2,4 TMP 15.0905 lb/month

toluene 7.0122 lb/month toluene 10.4659 lb/month toluene 15.0093 lb/month

ethylbenzene 0.4225 lb/month ethylbenzene 0.6581 lb/month ethylbenzene 0.9781 lb/month

xylenes 1.8350 lb/month xylenes 2.8665 lb/month xylenes 4.2722 lb/month

naphthalene 0.0026 lb/month naphthalene 0.0045 lb/month naphthalene 0.0074 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1484 lb/month hexane 0.1484 lb/month hexane 0.1484 lb/month

benzene 0.1929 lb/month benzene 0.1929 lb/month benzene 0.1929 lb/month

2,2,4 TMP 0.5937 lb/month 2,2,4 TMP 0.5937 lb/month 2,2,4 TMP 0.5937 lb/month

toluene 1.0389 lb/month toluene 1.0389 lb/month toluene 1.0389 lb/month

ethylbenzene 0.2078 lb/month ethylbenzene 0.2078 lb/month ethylbenzene 0.2078 lb/month

xylenes 1.0389 lb/month xylenes 1.0389 lb/month xylenes 1.0389 lb/month

naphthalene 0.0616 lb/month naphthalene 0.0616 lb/month naphthalene 0.0616 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00416 hexane 86.18 65 0.00449 hexane 86.18 65 0.00480

benzene 78.11 65 0.00325 benzene 78.11 65 0.00358 benzene 78.11 65 0.00389

2,2,4 TMP 114.23 65 0.00504 2,2,4 TMP 114.23 65 0.00562 2,2,4 TMP 114.23 65 0.00616

toluene 92.14 65 0.00478 toluene 92.14 65 0.00547 toluene 92.14 65 0.00613

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00034 ethylbenzene 106.17 65 0.00040

xylenes 106.17 65 0.00125 xylenes 106.17 65 0.00150 xylenes 106.17 65 0.00174

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.015667 4.998                  0.00313                      hexane 0.020891 6.162         0.00339                  hexane 0.026733 7.384                      0.00362                   

benzene 0.013521 4.998                  0.00271                      benzene 0.018372 6.162         0.00298                  benzene 0.023889 7.384                      0.00324                   
2,2,4 TMP 0.014325 4.998                  0.00287                      2,2,4 TMP 0.019700 6.162         0.00320                  2,2,4 TMP 0.025880 7.384                      0.00350                   

toluene 0.016869 4.998                  0.00338                      toluene 0.023780 6.162         0.00386                  toluene 0.031912 7.384                      0.00432                   
ethylbenzene 0.000882 4.998                  0.00018                      ethylbenzene 0.001298 6.162         0.00021                  ethylbenzene 0.001805 7.384                      0.00024                   

xylenes 0.003831 4.998                  0.00077                      xylenes 0.005652 6.162         0.00092                  xylenes 0.007883 7.384                      0.00107                   
naphthalene 0.000004 4.998                  0.00000                      naphthalene 0.000007 6.162         0.00000                  naphthalene 0.000011 7.384                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 121 Actuals 2018



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,731.75                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,622.04                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 2,102.70                  lb/month

1.37 tons/month 1.31 tons/month 1.05 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 281,055.52            barrels/month Monthly Throughput (only change if actual is known) Qmonth 281,055.52            barrels/month Monthly Throughput (only change if actual is known) Qmonth 281,055.52              barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.929                     psia PvA = exp(A-(B/TLA)) PvA 7.709                     psia PvA = exp(A-(B/TLA)) PvA 6.579                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.194 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.186 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.149 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 915.74 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 878.76 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 703.72 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.84 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.84 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.84 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 1,138.05 lb/month LF = FF P*MvKc) LF 1,092.09 lb/month LF = FF P*MvKc) LF 874.55 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 663.12 lb/month LD = KDSDD2P*MvKc)/12 months LD 636.35 lb/month LD = KDSDD2P*MvKc)/12 months LD 509.59 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 68.409 lb/month Total HAP Monthly Emissions 64.869 lb/month Total HAP Monthly Emissions 48.639 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 13.5253 lb/month hexane 12.8580 lb/month hexane 9.7612 lb/month

benzene 11.0949 lb/month benzene 10.5257 lb/month benzene 7.8999 lb/month

2,2,4 TMP 17.9354 lb/month 2,2,4 TMP 17.0042 lb/month 2,2,4 TMP 12.7245 lb/month

toluene 18.4324 lb/month toluene 17.4442 lb/month toluene 12.9418 lb/month

ethylbenzene 1.3570 lb/month ethylbenzene 1.2859 lb/month ethylbenzene 0.9660 lb/month

xylenes 6.0644 lb/month xylenes 5.7511 lb/month xylenes 4.3450 lb/month

naphthalene 0.0707 lb/month naphthalene 0.0700 lb/month naphthalene 0.0670 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 13.3769 lb/month hexane 12.7095 lb/month hexane 9.6128 lb/month

benzene 10.9019 lb/month benzene 10.3328 lb/month benzene 7.7070 lb/month

2,2,4 TMP 17.3418 lb/month 2,2,4 TMP 16.4105 lb/month 2,2,4 TMP 12.1308 lb/month

toluene 17.3934 lb/month toluene 16.4052 lb/month toluene 11.9029 lb/month

ethylbenzene 1.1492 lb/month ethylbenzene 1.0781 lb/month ethylbenzene 0.7582 lb/month

xylenes 5.0254 lb/month xylenes 4.7122 lb/month xylenes 3.3061 lb/month

naphthalene 0.0091 lb/month naphthalene 0.0084 lb/month naphthalene 0.0054 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1484 lb/month hexane 0.1484 lb/month hexane 0.1484 lb/month

benzene 0.1929 lb/month benzene 0.1929 lb/month benzene 0.1929 lb/month

2,2,4 TMP 0.5937 lb/month 2,2,4 TMP 0.5937 lb/month 2,2,4 TMP 0.5937 lb/month

toluene 1.0389 lb/month toluene 1.0389 lb/month toluene 1.0389 lb/month

ethylbenzene 0.2078 lb/month ethylbenzene 0.2078 lb/month ethylbenzene 0.2078 lb/month

xylenes 1.0389 lb/month xylenes 1.0389 lb/month xylenes 1.0389 lb/month

naphthalene 0.0616 lb/month naphthalene 0.0616 lb/month naphthalene 0.0616 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00492 hexane 86.18 65 0.00487 hexane 86.18 65 0.00460

benzene 78.11 65 0.00401 benzene 78.11 65 0.00396 benzene 78.11 65 0.00369

2,2,4 TMP 114.23 65 0.00638 2,2,4 TMP 114.23 65 0.00629 2,2,4 TMP 114.23 65 0.00581

toluene 92.14 65 0.00640 toluene 92.14 65 0.00629 toluene 92.14 65 0.00570

ethylbenzene 106.17 65 0.00042 ethylbenzene 106.17 65 0.00041 ethylbenzene 106.17 65 0.00036

xylenes 106.17 65 0.00185 xylenes 106.17 65 0.00181 xylenes 106.17 65 0.00158

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.029443 7.929             0.00371                 hexane 0.028346 7.709                   0.00368                 hexane 0.022847 6.579        0.00347                   

benzene 0.026475 7.929             0.00334                 benzene 0.025426 7.709                   0.00330                 benzene 0.020210 6.579        0.00307                   
2,2,4 TMP 0.028797 7.929             0.00363                 2,2,4 TMP 0.027613 7.709                   0.00358                 2,2,4 TMP 0.021752 6.579        0.00331                   

toluene 0.035808 7.929             0.00452                 toluene 0.034222 7.709                   0.00444                 toluene 0.026460 6.579        0.00402                   
ethylbenzene 0.002053 7.929             0.00026                 ethylbenzene 0.001952 7.709                   0.00025                 ethylbenzene 0.001463 6.579        0.00022                   

xylenes 0.008979 7.929             0.00113                 xylenes 0.008531 7.709                   0.00111                 xylenes 0.006378 6.579        0.00097                   
naphthalene 0.000013 7.929             0.00000                 naphthalene 0.000013 7.709                   0.00000                 naphthalene 0.000009 6.579        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 121 Actuals 2018



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,530.07                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,189.28               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 911.37              lb/month

0.77 tons/month 0.59 tons/month 0.46 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 281,055.52             barrels/month Monthly Throughput (only change if actual is known) Qmonth 281,055.52           barrels/month Monthly Throughput (only change if actual is known) Qmonth 281,055.52       barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.134                      psia PvA = exp(A-(B/TLA)) PvA 4.160                    psia PvA = exp(A-(B/TLA)) PvA 3.296                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.108 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.084 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.064 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 510.71 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 395.85 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 302.18 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.84 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.84 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 14.84 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 634.69 lb/month LF = FF P*MvKc) LF 491.94 lb/month LF = FF P*MvKc) LF 375.53 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 369.83 lb/month LD = KDSDD2P*MvKc)/12 months LD 286.65 lb/month LD = KDSDD2P*MvKc)/12 months LD 218.82 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 32.077 lb/month Total HAP Monthly Emissions 23.153 lb/month Total HAP Monthly Emissions 16.578 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 6.5103 lb/month hexane 4.6962 lb/month hexane 3.3129 lb/month

benzene 5.1813 lb/month benzene 3.6905 lb/month benzene 2.5740 lb/month

2,2,4 TMP 8.3349 lb/month 2,2,4 TMP 5.9560 lb/month
, ,
TMP 4.1949 lb/month

toluene 8.4155 lb/month toluene 6.0228 lb/month toluene 4.2945 lb/month

ethylbenzene 0.6547 lb/month ethylbenzene 0.4968 lb/month ethylbenzene 0.3874 lb/month

xylenes 2.9807 lb/month xylenes 2.2910 lb/month xylenes 1.8145 lb/month

naphthalene 0.0644 lb/month naphthalene 0.0632 lb/month naphthalene 0.0625 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 6.3619 lb/month hexane 4.5477 lb/month hexane 3.1645 lb/month

benzene 4.9883 lb/month benzene 3.4976 lb/month benzene 2.3811 lb/month

2,2,4 TMP 7.7412 lb/month 2,2,4 TMP 5.3623 lb/month
, ,
TMP 3.6012 lb/month

toluene 7.3765 lb/month toluene 4.9839 lb/month toluene 3.2555 lb/month

ethylbenzene 0.4470 lb/month ethylbenzene 0.2890 lb/month ethylbenzene 0.1796 lb/month

xylenes 1.9418 lb/month xylenes 1.2520 lb/month xylenes 0.7756 lb/month

naphthalene 0.0028 lb/month naphthalene 0.0016 lb/month naphthalene 0.0009 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1484 lb/month hexane 0.1484 lb/month hexane 0.1484 lb/month

benzene 0.1929 lb/month benzene 0.1929 lb/month benzene 0.1929 lb/month

2,2,4 TMP 0.5937 lb/month 2,2,4 TMP 0.5937 lb/month
, ,
TMP 0.5937 lb/month

toluene 1.0389 lb/month toluene 1.0389 lb/month toluene 1.0389 lb/month

ethylbenzene 0.2078 lb/month ethylbenzene 0.2078 lb/month ethylbenzene 0.2078 lb/month

xylenes 1.0389 lb/month xylenes 1.0389 lb/month xylenes 1.0389 lb/month

naphthalene 0.0616 lb/month naphthalene 0.0616 lb/month naphthalene 0.0616 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00420 hexane 86.18 65 0.00387 hexane 86.18 65 0.00353

benzene 78.11 65 0.00329 benzene 78.11 65 0.00298 benzene 78.11 65 0.00266

2,2,4 TMP 114.23 65 0.00511 2,2,4 TMP 114.23 65 0.00457 2,2,4 TMP 114.23 65 0.00402

toluene 92.14 65 0.00487 toluene 92.14 65 0.00424 toluene 92.14 65 0.00363

ethylbenzene 106.17 65 0.00029 ethylbenzene 106.17 65 0.00025 ethylbenzene 106.17 65 0.00020

xylenes 106.17 65 0.00128 xylenes 106.17 65 0.00107 xylenes 106.17 65 0.00087

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016259 5.134          0.00317                  hexane 0.012151 4.160        0.00292                hexane 0.008774 3.296     0.00266            

benzene 0.014066 5.134          0.00274                  benzene 0.010311 4.160        0.00248                benzene 0.007284 3.296     0.00221            
2,2,4 TMP 0.014926 5.134          0.00291                  2,2,4 TMP 0.010809 4.160        0.00260                2,2,4 TMP 0.007533 3.296     0.00229            

toluene 0.017633 5.134          0.00343                  toluene 0.012455 4.160        0.00299                toluene 0.008443 3.296     0.00256            
ethylbenzene 0.000927 5.134          0.00018                  ethylbenzene 0.000627 4.160        0.00015                ethylbenzene 0.000404 3.296     0.00012            

xylenes 0.004028 5.134          0.00078                  xylenes 0.002715 4.160        0.00065                xylenes 0.001746 3.296     0.00053            
naphthalene 0.000005 5.134          0.00000                  naphthalene 0.000003 4.160        0.00000                naphthalene 0.000002 3.296     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 121 Actuals 2018



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

114
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 24.72                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 26.17                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 31.50                    lb/month

0.01 tons/month 0.01 tons/month 0.02 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Product Information Monthly Throughput (only change if actual is known) Qmonth 182,455.28        barrels/month Monthly Throughput (only change if actual is known) Qmonth 182,455.28          barrels/month Monthly Throughput (only change if actual is known) Qmonth 182,455.28           barrels/month

Average organic liquid density WL 6.38 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 3.17 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 120.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 7,663,122                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 484.18               TB = TAA + 0.003 αs I TB 487.17                 TB = TAA + 0.003 αs I TB 496.71                  

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) Gray, light TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 485.13 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 488.59 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 498.68 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 0.235                 psia PvA = exp(A-(B/TLA)) PvA 0.266                   psia PvA = exp(A-(B/TLA)) PvA 0.378                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.22 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 1.38 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.98 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 13.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 13.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 13.72 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 2.93 lb/month LF = FF P*MvKc) LF 3.32 lb/month LF = FF P*MvKc) LF 4.74 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 6.84 lb/month LD = KDSDD2P*MvKc)/12 months LD 7.75 lb/month LD = KDSDD2P*MvKc)/12 months LD 11.07 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Ethanol Product - same as January Ethanol Product - same as January Ethanol

Deck Design Data Total HAP Monthly Emissions 0.129 lb/month Total HAP Monthly Emissions 0.134 lb/month Total HAP Monthly Emissions 0.152 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.0137 lb/month hexane 0.0147 lb/month hexane 0.0185 lb/month

If bolted panel, also enter length 0 benzene 0.0125 lb/month benzene 0.0133 lb/month benzene 0.0163 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0272 lb/month 2,2,4 TMP 0.0285 lb/month 2,2,4 TMP 0.0333 lb/month

Loss Factor toluene 0.0384 lb/month toluene 0.0397 lb/month toluene 0.0444 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0063 lb/month ethylbenzene 0.0064 lb/month ethylbenzene 0.0067 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0310 lb/month xylenes 0.0314 lb/month xylenes 0.0327 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.0095 lb/month hexane 0.0106 lb/month hexane 0.0143 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.0071 lb/month benzene 0.0080 lb/month benzene 0.0110 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0107 lb/month 2,2,4 TMP 0.0120 lb/month 2,2,4 TMP 0.0168 lb/month

Deck drain Stub drain (1-inch diameter) 116 1.2 toluene 0.0096 lb/month toluene 0.0109 lb/month toluene 0.0156 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0005 lb/month ethylbenzene 0.0006 lb/month ethylbenzene 0.0009 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0022 lb/month xylenes 0.0026 lb/month xylenes 0.0039 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 14.38 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0041 lb/month hexane 0.0041 lb/month hexane 0.0041 lb/month

benzene 0.0054 lb/month benzene 0.0054 lb/month benzene 0.0054 lb/month, ,
TMP 0.0165 lb/month 2,2,4 TMP 0.0165 lb/month 2,2,4 TMP 0.0165 lb/month

toluene 0.0288 lb/month toluene 0.0288 lb/month toluene 0.0288 lb/month

ethylbenzene 0.0058 lb/month ethylbenzene 0.0058 lb/month ethylbenzene 0.0058 lb/month

xylenes 0.0288 lb/month xylenes 0.0288 lb/month xylenes 0.0288 lb/month

naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00087 hexane 86.18 50 0.00085 hexane 86.18 50 0.00081

benzene 78.11 50 0.00065 benzene 78.11 50 0.00064 benzene 78.11 50 0.00062

2,2,4 TMP 114.23 50 0.00097 2,2,4 TMP 114.23 50 0.00097 2,2,4 TMP 114.23 50 0.00095

toluene 92.14 50 0.00087 toluene 92.14 50 0.00087 toluene 92.14 50 0.00087

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005

xylenes 106.17 50 0.00020 xylenes 106.17 50 0.00021 xylenes 106.17 50 0.00022

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000118 0.235     0.00050             hexane 0.000132 0.266      0.00049               hexane 0.000177 0.378          0.00047                

benzene 0.000097 0.235     0.00041             benzene 0.000109 0.266      0.00041               benzene 0.000150 0.378          0.00040                
2,2,4 TMP 0.000100 0.235     0.00043             2,2,4 TMP 0.000113 0.266      0.00042               2,2,4 TMP 0.000157 0.378          0.00041                

toluene 0.000111 0.235     0.00047             toluene 0.000126 0.266      0.00047               toluene 0.000180 0.378          0.00047                
ethylbenzene 0.000005 0.235     0.00002             ethylbenzene 0.000006 0.266      0.00002               ethylbenzene 0.000009 0.378          0.00002                

xylenes 0.000022 0.235     0.00010             xylenes 0.000026 0.266      0.00010               xylenes 0.000039 0.378          0.00010                
naphthalene 0.000000 0.235     0.00000             naphthalene 0.000000 0.266      0.00000               naphthalene 0.000000 0.378          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.7198 hexane 6.878 1171.5 224.37 0.7998 hexane 6.878 1171.5 224.37 1.0768
benzene 6.906 1211 220.79 0.4129 benzene 6.906 1211 220.79 0.4621 benzene 6.906 1211 220.79 0.6347

2,2,4 TMP 6.812 1257.8 220.74 0.2018 2,2,4 TMP 6.812 1257.8 220.74 0.2269 2,2,4 TMP 6.812 1257.8 220.74 0.3155
toluene 7.017 1377.6 222.64 0.1031 toluene 7.017 1377.6 222.64 0.1169 toluene 7.017 1377.6 222.64 0.1668

ethylbenzene 6.95 1419.3 212.61 0.0278 ethylbenzene 6.95 1419.3 212.61 0.0321 ethylbenzene 6.95 1419.3 212.61 0.0480
xylenes 7.009 1462.3 215.11 0.0240 xylenes 7.009 1462.3 215.11 0.0277 xylenes 7.009 1462.3 215.11 0.0415

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0009

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 114 Actuals 2018



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 42.47                          lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 55.49                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 71.24                       lb/month

0.02 tons/month 0.03 tons/month 0.04 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 182,455.28                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 182,455.28             barrels/month Monthly Throughput (only change if actual is known) Qmonth 182,455.28              barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.05                        TB = TAA + 0.003 αs I TB 520.93                    TB = TAA + 0.003 αs I TB 530.67                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.74 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.05 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.01 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.607                          psia PvA = exp(A-(B/TLA)) PvA 0.873                      psia PvA = exp(A-(B/TLA)) PvA 1.189                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.015 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.021 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.20 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 4.64 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 6.39 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 13.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 13.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 13.72 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 7.66 lb/month LF = FF P*MvKc) LF 11.13 lb/month LF = FF P*MvKc) LF 15.33 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 17.90 lb/month LD = KDSDD2P*MvKc)/12 months LD 25.99 lb/month LD = KDSDD2P*MvKc)/12 months LD 35.80 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.187 lb/month Total HAP Monthly Emissions 0.227 lb/month Total HAP Monthly Emissions 0.273 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0255 lb/month hexane 0.0331 lb/month hexane 0.0418 lb/month

benzene 0.0222 lb/month benzene 0.0286 lb/month benzene 0.0360 lb/month

2,2,4 TMP 0.0426 lb/month 2,2,4 TMP 0.0531 lb/month 2,2,4 TMP 0.0652 lb/month

toluene 0.0538 lb/month toluene 0.0648 lb/month toluene 0.0777 lb/month

ethylbenzene 0.0073 lb/month ethylbenzene 0.0081 lb/month ethylbenzene 0.0090 lb/month

xylenes 0.0354 lb/month xylenes 0.0388 lb/month xylenes 0.0429 lb/month

naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0214 lb/month hexane 0.0290 lb/month hexane 0.0376 lb/month

benzene 0.0168 lb/month benzene 0.0233 lb/month benzene 0.0307 lb/month

2,2,4 TMP 0.0261 lb/month 2,2,4 TMP 0.0366 lb/month 2,2,4 TMP 0.0488 lb/month

toluene 0.0250 lb/month toluene 0.0360 lb/month toluene 0.0489 lb/month

ethylbenzene 0.0015 lb/month ethylbenzene 0.0023 lb/month ethylbenzene 0.0032 lb/month

xylenes 0.0066 lb/month xylenes 0.0100 lb/month xylenes 0.0141 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0041 lb/month hexane 0.0041 lb/month hexane 0.0041 lb/month

benzene 0.0054 lb/month benzene 0.0054 lb/month benzene 0.0054 lb/month

2,2,4 TMP 0.0165 lb/month 2,2,4 TMP 0.0165 lb/month 2,2,4 TMP 0.0165 lb/month

toluene 0.0288 lb/month toluene 0.0288 lb/month toluene 0.0288 lb/month

ethylbenzene 0.0058 lb/month ethylbenzene 0.0058 lb/month ethylbenzene 0.0058 lb/month

xylenes 0.0288 lb/month xylenes 0.0288 lb/month xylenes 0.0288 lb/month

naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00074 hexane 86.18 50 0.00070 hexane 86.18 50 0.00065

benzene 78.11 50 0.00058 benzene 78.11 50 0.00056 benzene 78.11 50 0.00053

2,2,4 TMP 114.23 50 0.00091 2,2,4 TMP 114.23 50 0.00088 2,2,4 TMP 114.23 50 0.00085

toluene 92.14 50 0.00087 toluene 92.14 50 0.00086 toluene 92.14 50 0.00085

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00006

xylenes 106.17 50 0.00023 xylenes 106.17 50 0.00024 xylenes 106.17 50 0.00025

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000262 0.607                  0.00043                      hexane 0.000352 0.873         0.00040                  hexane 0.000451 1.189                      0.00038                   

benzene 0.000227 0.607                  0.00037                      benzene 0.000312 0.873         0.00036                  benzene 0.000406 1.189                      0.00034                   
2,2,4 TMP 0.000242 0.607                  0.00040                      2,2,4 TMP 0.000335 0.873         0.00038                  2,2,4 TMP 0.000441 1.189                      0.00037                   

toluene 0.000286 0.607                  0.00047                      toluene 0.000408 0.873         0.00047                  toluene 0.000549 1.189                      0.00046                   
ethylbenzene 0.000015 0.607                  0.00002                      ethylbenzene 0.000023 0.873         0.00003                  ethylbenzene 0.000031 1.189                      0.00003                   

xylenes 0.000066 0.607                  0.00011                      xylenes 0.000098 0.873         0.00011                  xylenes 0.000137 1.189                      0.00012                   
naphthalene 0.000000 0.607                  0.00000                      naphthalene 0.000000 0.873         0.00000                  naphthalene 0.000000 1.189                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5923 hexane 6.878 1171.5 224.37 2.1413 hexane 6.878 1171.5 224.37 2.7447
benzene 6.906 1211 220.79 0.9632 benzene 6.906 1211 220.79 1.3206 benzene 6.906 1211 220.79 1.7202

2,2,4 TMP 6.812 1257.8 220.74 0.4867 2,2,4 TMP 6.812 1257.8 220.74 0.6756 2,2,4 TMP 6.812 1257.8 220.74 0.8891
toluene 7.017 1377.6 222.64 0.2660 toluene 7.017 1377.6 222.64 0.3788 toluene 7.017 1377.6 222.64 0.5094

ethylbenzene 6.95 1419.3 212.61 0.0811 ethylbenzene 6.95 1419.3 212.61 0.1207 ethylbenzene 6.95 1419.3 212.61 0.1682
xylenes 7.009 1462.3 215.11 0.0705 xylenes 7.009 1462.3 215.11 0.1052 xylenes 7.009 1462.3 215.11 0.1471

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0029 naphthalene 7.146 1831.6 211.82 0.0045

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 114 Actuals 2018



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 78.94                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 74.90                     lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 59.16                       lb/month

0.04 tons/month 0.04 tons/month 0.03 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 182,455.28            barrels/month Monthly Throughput (only change if actual is known) Qmonth 182,455.28            barrels/month Monthly Throughput (only change if actual is known) Qmonth 182,455.28              barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 534.61                   TB = TAA + 0.003 αs I TB 533.00                   TB = TAA + 0.003 αs I TB 524.31                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 537.97 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 535.95 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 526.65 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 1.341                     psia PvA = exp(A-(B/TLA)) PvA 1.261                     psia PvA = exp(A-(B/TLA)) PvA 0.948                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.024 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.023 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.017 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 7.25 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 6.80 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 5.05 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 13.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 13.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 13.72 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 17.38 lb/month LF = FF P*MvKc) LF 16.30 lb/month LF = FF P*MvKc) LF 12.11 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 40.59 lb/month LD = KDSDD2P*MvKc)/12 months LD 38.08 lb/month LD = KDSDD2P*MvKc)/12 months LD 28.28 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.295 lb/month Total HAP Monthly Emissions 0.283 lb/month Total HAP Monthly Emissions 0.237 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0458 lb/month hexane 0.0437 lb/month hexane 0.0352 lb/month

benzene 0.0395 lb/month benzene 0.0377 lb/month benzene 0.0304 lb/month

2,2,4 TMP 0.0710 lb/month 2,2,4 TMP 0.0680 lb/month 2,2,4 TMP 0.0560 lb/month

toluene 0.0839 lb/month toluene 0.0807 lb/month toluene 0.0678 lb/month

ethylbenzene 0.0095 lb/month ethylbenzene 0.0092 lb/month ethylbenzene 0.0083 lb/month

xylenes 0.0450 lb/month xylenes 0.0439 lb/month xylenes 0.0398 lb/month

naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0417 lb/month hexane 0.0396 lb/month hexane 0.0311 lb/month

benzene 0.0342 lb/month benzene 0.0323 lb/month benzene 0.0250 lb/month

2,2,4 TMP 0.0545 lb/month 2,2,4 TMP 0.0515 lb/month 2,2,4 TMP 0.0395 lb/month

toluene 0.0551 lb/month toluene 0.0519 lb/month toluene 0.0390 lb/month

ethylbenzene 0.0037 lb/month ethylbenzene 0.0034 lb/month ethylbenzene 0.0025 lb/month

xylenes 0.0162 lb/month xylenes 0.0151 lb/month xylenes 0.0109 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0041 lb/month hexane 0.0041 lb/month hexane 0.0041 lb/month

benzene 0.0054 lb/month benzene 0.0054 lb/month benzene 0.0054 lb/month

2,2,4 TMP 0.0165 lb/month 2,2,4 TMP 0.0165 lb/month 2,2,4 TMP 0.0165 lb/month

toluene 0.0288 lb/month toluene 0.0288 lb/month toluene 0.0288 lb/month

ethylbenzene 0.0058 lb/month ethylbenzene 0.0058 lb/month ethylbenzene 0.0058 lb/month

xylenes 0.0288 lb/month xylenes 0.0288 lb/month xylenes 0.0288 lb/month

naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00064 hexane 86.18 50 0.00065 hexane 86.18 50 0.00068

benzene 78.11 50 0.00052 benzene 78.11 50 0.00053 benzene 78.11 50 0.00055

2,2,4 TMP 114.23 50 0.00084 2,2,4 TMP 114.23 50 0.00084 2,2,4 TMP 114.23 50 0.00087

toluene 92.14 50 0.00085 toluene 92.14 50 0.00085 toluene 92.14 50 0.00086

ethylbenzene 106.17 50 0.00006 ethylbenzene 106.17 50 0.00006 ethylbenzene 106.17 50 0.00006

xylenes 106.17 50 0.00025 xylenes 106.17 50 0.00025 xylenes 106.17 50 0.00024

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000497 1.341             0.00037                 hexane 0.000473 1.261                   0.00038                 hexane 0.000376 0.948        0.00040                   

benzene 0.000449 1.341             0.00034                 benzene 0.000427 1.261                   0.00034                 benzene 0.000334 0.948        0.00035                   
2,2,4 TMP 0.000491 1.341             0.00037                 2,2,4 TMP 0.000465 1.261                   0.00037                 2,2,4 TMP 0.000361 0.948        0.00038                   

toluene 0.000615 1.341             0.00046                 toluene 0.000580 1.261                   0.00046                 toluene 0.000441 0.948        0.00047                   
ethylbenzene 0.000036 1.341             0.00003                 ethylbenzene 0.000033 1.261                   0.00003                 ethylbenzene 0.000025 0.948        0.00003                   

xylenes 0.000156 1.341             0.00012                 xylenes 0.000146 1.261                   0.00012                 xylenes 0.000107 0.948        0.00011                   
naphthalene 0.000000 1.341             0.00000                 naphthalene 0.000000 1.261                   0.00000                 naphthalene 0.000000 0.948        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 3.0210 hexane 6.878 1171.5 224.37 2.8776 hexane 6.878 1171.5 224.37 2.2871
benzene 6.906 1211 220.79 1.9050 benzene 6.906 1211 220.79 1.8089 benzene 6.906 1211 220.79 1.4166

2,2,4 TMP 6.812 1257.8 220.74 0.9886 2,2,4 TMP 6.812 1257.8 220.74 0.9368 2,2,4 TMP 6.812 1257.8 220.74 0.7267
toluene 7.017 1377.6 222.64 0.5711 toluene 7.017 1377.6 222.64 0.5389 toluene 7.017 1377.6 222.64 0.4098

ethylbenzene 6.95 1419.3 212.61 0.1911 ethylbenzene 6.95 1419.3 212.61 0.1791 ethylbenzene 6.95 1419.3 212.61 0.1318
xylenes 7.009 1462.3 215.11 0.1673 xylenes 7.009 1462.3 215.11 0.1567 xylenes 7.009 1462.3 215.11 0.1150

naphthalene 7.146 1831.6 211.82 0.0053 naphthalene 7.146 1831.6 211.82 0.0048 naphthalene 7.146 1831.6 211.82 0.0033

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS
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MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 42.60                      lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 33.46                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 26.98                lb/month

0.02 tons/month 0.02 tons/month 0.01 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 182,455.28             barrels/month Monthly Throughput (only change if actual is known) Qmonth 182,455.28           barrels/month Monthly Throughput (only change if actual is known) Qmonth 182,455.28       barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 511.28                    TB = TAA + 0.003 αs I TB 500.73                  TB = TAA + 0.003 αs I TB 489.58              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.87 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 501.69 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 490.34 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 0.609                      psia PvA = exp(A-(B/TLA)) PvA 0.420                    psia PvA = exp(A-(B/TLA)) PvA 0.283                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.21 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 2.19 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.47 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 13.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 13.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 13.72 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 7.69 lb/month LF = FF P*MvKc) LF 5.26 lb/month LF = FF P*MvKc) LF 3.53 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 17.97 lb/month LD = KDSDD2P*MvKc)/12 months LD 12.29 lb/month LD = KDSDD2P*MvKc)/12 months LD 8.25 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.187 lb/month Total HAP Monthly Emissions 0.158 lb/month Total HAP Monthly Emissions 0.137 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0256 lb/month hexane 0.0198 lb/month hexane 0.0153 lb/month

benzene 0.0222 lb/month benzene 0.0174 lb/month benzene 0.0138 lb/month

2,2,4 TMP 0.0427 lb/month 2,2,4 TMP 0.0350 lb/month
, ,
TMP 0.0292 lb/month

toluene 0.0539 lb/month toluene 0.0461 lb/month toluene 0.0404 lb/month

ethylbenzene 0.0073 lb/month ethylbenzene 0.0068 lb/month ethylbenzene 0.0064 lb/month

xylenes 0.0355 lb/month xylenes 0.0332 lb/month xylenes 0.0316 lb/month

naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0215 lb/month hexane 0.0157 lb/month hexane 0.0112 lb/month

benzene 0.0169 lb/month benzene 0.0121 lb/month benzene 0.0084 lb/month

2,2,4 TMP 0.0262 lb/month 2,2,4 TMP 0.0185 lb/month
, ,
TMP 0.0128 lb/month

toluene 0.0251 lb/month toluene 0.0173 lb/month toluene 0.0116 lb/month

ethylbenzene 0.0015 lb/month ethylbenzene 0.0010 lb/month ethylbenzene 0.0006 lb/month

xylenes 0.0067 lb/month xylenes 0.0044 lb/month xylenes 0.0028 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0041 lb/month hexane 0.0041 lb/month hexane 0.0041 lb/month

benzene 0.0054 lb/month benzene 0.0054 lb/month benzene 0.0054 lb/month

2,2,4 TMP 0.0165 lb/month 2,2,4 TMP 0.0165 lb/month
, ,
TMP 0.0165 lb/month

toluene 0.0288 lb/month toluene 0.0288 lb/month toluene 0.0288 lb/month

ethylbenzene 0.0058 lb/month ethylbenzene 0.0058 lb/month ethylbenzene 0.0058 lb/month

xylenes 0.0288 lb/month xylenes 0.0288 lb/month xylenes 0.0288 lb/month

naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month naphthalene 0.0017 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00074 hexane 86.18 50 0.00079 hexane 86.18 50 0.00084

benzene 78.11 50 0.00058 benzene 78.11 50 0.00061 benzene 78.11 50 0.00064

2,2,4 TMP 114.23 50 0.00091 2,2,4 TMP 114.23 50 0.00094 2,2,4 TMP 114.23 50 0.00096

toluene 92.14 50 0.00087 toluene 92.14 50 0.00087 toluene 92.14 50 0.00087

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005

xylenes 106.17 50 0.00023 xylenes 106.17 50 0.00022 xylenes 106.17 50 0.00021

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000263 0.609          0.00043                  hexane 0.000193 0.420        0.00046                hexane 0.000139 0.283     0.00049            

benzene 0.000228 0.609          0.00037                  benzene 0.000164 0.420        0.00039                benzene 0.000115 0.283     0.00041            
2,2,4 TMP 0.000243 0.609          0.00040                  2,2,4 TMP 0.000172 0.420        0.00041                2,2,4 TMP 0.000119 0.283     0.00042            

toluene 0.000288 0.609          0.00047                  toluene 0.000199 0.420        0.00047                toluene 0.000134 0.283     0.00047            
ethylbenzene 0.000015 0.609          0.00002                  ethylbenzene 0.000010 0.420        0.00002                ethylbenzene 0.000006 0.283     0.00002            

xylenes 0.000066 0.609          0.00011                  xylenes 0.000044 0.420        0.00010                xylenes 0.000028 0.283     0.00010            
naphthalene 0.000000 0.609          0.00000                  naphthalene 0.000000 0.420        0.00000                naphthalene 0.000000 0.283     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5978 hexane 6.878 1171.5 224.37 1.1735 hexane 6.878 1171.5 224.37 0.8431
benzene 6.906 1211 220.79 0.9667 benzene 6.906 1211 220.79 0.6957 benzene 6.906 1211 220.79 0.4888

2,2,4 TMP 6.812 1257.8 220.74 0.4886 2,2,4 TMP 6.812 1257.8 220.74 0.3471 2,2,4 TMP 6.812 1257.8 220.74 0.2405
toluene 7.017 1377.6 222.64 0.2671 toluene 7.017 1377.6 222.64 0.1848 toluene 7.017 1377.6 222.64 0.1245

ethylbenzene 6.95 1419.3 212.61 0.0815 ethylbenzene 6.95 1419.3 212.61 0.0538 ethylbenzene 6.95 1419.3 212.61 0.0345
xylenes 7.009 1462.3 215.11 0.0709 xylenes 7.009 1462.3 215.11 0.0467 xylenes 7.009 1462.3 215.11 0.0298

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0006

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 114 Actuals 2018



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

115
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 32.80            lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 34.99              lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 42.96               lb/month

0.02 tons/month 0.02 tons/month 0.02 tons/month

Absolute Pressure PA 14.55                           psi Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Product Information Monthly Throughput (only change if actual is known) Qmonth 271,788.45    barrels/month Monthly Throughput (only change if actual is known) Qmonth 271,788.45      barrels/month Monthly Throughput (only change if actual is known) Qmonth 271,788.45       barrels/month

Average organic liquid density WL 6.38 lb/gal Vapor Molecular weight Mv 50.00            Vapor Molecular weight Mv 50.00              Vapor Molecular weight Mv 50.00               
Average Reid Vapor Pressure RVP 3.17 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 48.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30
Diameter D 150.00 ft TAA = ((TAX+TAN)/2) TAA 483.25           oR TAA = ((TAX+TAN)/2) TAA 485.80            oR TAA = ((TAX+TAN)/2) TAA 494.80             oR
Throughput Q 11,415,115                   gal/month Average daily maximum ambient temperature, Table 7.1- TAX 490.70           oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80            oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50             oR
Maximum Filling Height (use Hs-1 if unknown) HLX 47.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80           oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80            oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10             oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 
Liquid height (assume 1/2 Hs) HL 24.00 ft TB = TAA + 0.003 αs I TB 484.18           TB = TAA + 0.003 αs I TB 487.17            TB = TAA + 0.003 αs I TB 496.71             

Tank Construction (pick from drop down list) Welded Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28
Tank Color (pick from drop down list) Gray, light TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 485.13 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 488.59 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 498.68 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:
Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 0.235            psia PvA = exp(A-(B/TLA)) PvA 0.266              psia PvA = exp(A-(B/TLA)) PvA 0.378               psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.004 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:
Rim Seal Type: Mechanical-shoe seal | Rim-mounted secondary  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 1.53 lb/month LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.73 lb/month LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 2.47 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:
Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.35 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.35 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.35 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columm Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  
Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 4.23 lb/month LF = FF P*MvKc) LF 4.79 lb/month LF = FF P*MvKc) LF 6.85 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 0.6 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 
Wind speed dependent LR factor; see Table 7.1-8 KRb 0.4 lb-mole/(mph) nft*yr LD = KDSDD2P*MvKc)/12 months LD 10.69 lb/month LD = KDSDD2P*MvKc)/12 months LD 12.11 lb/month LD = KDSDD2P*MvKc)/12 months LD 17.29 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 1.0 NA HAPS Speciation HAPS Speciation HAPS Speciation
Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Ethanol Product - same as January Ethanol Product - same as January Ethanol

Deck Design Data Total HAP Monthly Emissions 0.166 lb/month Total HAP Monthly Emissions 0.173 lb/month Total HAP Monthly Emissions 0.200 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.0192 lb/month hexane 0.0208 lb/month hexane 0.0264 lb/month

If bolted panel, also enter length 0 benzene 0.0170 lb/month benzene 0.0183 lb/month benzene 0.0228 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 TMP 0.0356 lb/month TMP 0.0376 lb/month 2,2,4 TMP 0.0448 lb/month

Loss Factor toluene 0.0487 lb/month toluene 0.0506 lb/month toluene 0.0576 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0076 lb/month ethylbenzene 0.0078 lb/month ethylbenzene 0.0082 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0377 lb/month xylenes 0.0382 lb/month xylenes 0.0401 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0020 lb/month naphthalene 0.0020 lb/month naphthalene 0.0020 lb/month

Unslotted Guidepole and We Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample weGasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses
Gauge-float well (automatic gBolted cover, gasketed 0 2.8 hexane 0.0143 lb/month hexane 0.0159 lb/month hexane 0.0215 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.0106 lb/month benzene 0.0119 lb/month benzene 0.0164 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 TMP 0.0160 lb/month TMP 0.0180 lb/month 2,2,4 TMP 0.0252 lb/month

Deck drain Stub drain (1-inch diameter) 180 1.2 toluene 0.0143 lb/month toluene 0.0163 lb/month toluene 0.0233 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0008 lb/month ethylbenzene 0.0009 lb/month ethylbenzene 0.0013 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0033 lb/month xylenes 0.0039 lb/month xylenes 0.0058 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Ladder / Guide-Pole CombinLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 20.78 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.0049 lb/month hexane 0.0049 lb/month hexane 0.0049 lb/month

benzene 0.0064 lb/month benzene 0.0064 lb/month benzene 0.0064 lb/month

TMP 0.0196 lb/month TMP 0.0196 lb/month 2,2,4 TMP 0.0196 lb/month

toluene 0.0343 lb/month toluene 0.0343 lb/month toluene 0.0343 lb/month

ethylbenzene 0.0069 lb/month ethylbenzene 0.0069 lb/month ethylbenzene 0.0069 lb/month

xylenes 0.0343 lb/month xylenes 0.0343 lb/month xylenes 0.0343 lb/month

naphthalene 0.0020 lb/month naphthalene 0.0020 lb/month naphthalene 0.0020 lb/month

Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV Vapor Weight Concentrations Eq. 4ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00087 hexane 86.18 50 0.00085 hexane 86.18 50 0.00081

benzene 78.11 50 0.00065 benzene 78.11 50 0.00064 benzene 78.11 50 0.00062

2,2,4 TMP 114.23 50 0.00097 2,2,4 TMP 114.23 50 0.00097 2,2,4 TMP 114.23 50 0.00095

toluene 92.14 50 0.00087 toluene 92.14 50 0.00087 toluene 92.14 50 0.00087

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005

xylenes 106.17 50 0.00020 xylenes 106.17 50 0.00021 xylenes 106.17 50 0.00022

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    y i = Pi / PVA Vapor Mole Fraction Eq. 40-5    y i = Pi / PVA Vapor Mole Fraction Eq. 40-5    y i = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000118 0.235   0.00050         hexane 0.000132 0.266    0.00049          hexane 0.000177 0.378       0.00047           
benzene 0.000097 0.235   0.00041         benzene 0.000109 0.266    0.00041          benzene 0.000150 0.378       0.00040           

2,2,4 TMP 0.000100 0.235   0.00043         2,2,4 TMP 0.000113 0.266    0.00042          2,2,4 TMP 0.000157 0.378       0.00041           
toluene 0.000111 0.235   0.00047         toluene 0.000126 0.266    0.00047          toluene 0.000180 0.378       0.00047           

ethylbenzene 0.000005 0.235   0.00002         ethylbenzene 0.000006 0.266    0.00002          ethylbenzene 0.000009 0.378       0.00002           
xylenes 0.000022 0.235   0.00010         xylenes 0.000026 0.266    0.00010          xylenes 0.000039 0.378       0.00010           

naphthalene 0.000000 0.235   0.00000         naphthalene 0.000000 0.266    0.00000          naphthalene 0.000000 0.378       0.00000           
Liquid Mole Fraction Eq. 40-4 x i = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 x i = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 x i = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.7198 hexane 6.878 1171.5 224.37 0.7998 hexane 6.878 1171.5 224.37 1.0768
benzene 6.906 1211 220.79 0.4129 benzene 6.906 1211 220.79 0.4621 benzene 6.906 1211 220.79 0.6347

2,2,4 TMP 6.812 1257.8 220.74 0.2018 2,2,4 TMP 6.812 1257.8 220.74 0.2269 2,2,4 TMP 6.812 1257.8 220.74 0.3155
toluene 7.017 1377.6 222.64 0.1031 toluene 7.017 1377.6 222.64 0.1169 toluene 7.017 1377.6 222.64 0.1668

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from 
assumptions provided in Global IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 115 Actuals 2018



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 59.38                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 78.85                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 102.42                lb/month

0.03 tons/month 0.04 tons/month 0.05 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 271,788.45            barrels/month Monthly Throughput (only change if actual is known) Qmonth 271,788.45         barrels/month Monthly Throughput (only change if actual is known) Qmonth 271,788.45          barrels/month

Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                  
Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                  oR TAA = ((TAX+TAN)/2) TAA 517.90               oR TAA = ((TAX+TAN)/2) TAA 527.45                oR
Average daily maximum ambient temperature, Table TAX 517.50                  oR Average daily maximum ambient temperature, T TAX 528.40               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                oR
Average daily minimum ambient temperature, Table TAN 497.40                  oR Average daily minimum ambient temperature, T TAN 507.40               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 
TB = TAA + 0.003 αs I TB 510.05                  TB = TAA + 0.003 αs I TB 520.93               TB = TAA + 0.003 αs I TB 530.67                

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28
TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.74 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.05 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.01 oR

True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:
PvA = exp(A-(B/TLA)) PvA 0.607                    psia PvA = exp(A-(B/TLA)) PvA 0.873                 psia PvA = exp(A-(B/TLA)) PvA 1.189                  psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.015 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.021 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 3.99 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 5.80 lb/month LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 7.99 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:
 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.35 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.35 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.35 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  
LF = FF P*MvKc) LF 11.07 lb/month LF = FF P*MvKc) LF 16.08 lb/month LF = FF P*MvKc) LF 22.14 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 27.96 lb/month LD = KDSDD2P*MvKc)/12 months LD 40.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 55.94 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.252 lb/month Total HAP Monthly Emissions 0.312 lb/month Total HAP Monthly Emissions 0.381 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly EmissioEq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0369 lb/month hexane 0.0484 lb/month hexane 0.0612 lb/month

benzene 0.0315 lb/month benzene 0.0412 lb/month benzene 0.0523 lb/month

2,2,4 TMP 0.0587 lb/month 2,2,4 TMP 0.0744 lb/month 2,2,4 TMP 0.0926 lb/month

toluene 0.0718 lb/month toluene 0.0881 lb/month toluene 0.1075 lb/month

ethylbenzene 0.0092 lb/month ethylbenzene 0.0103 lb/month ethylbenzene 0.0117 lb/month

xylenes 0.0443 lb/month xylenes 0.0493 lb/month xylenes 0.0555 lb/month

naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly EmissioStanding losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0320 lb/month hexane 0.0434 lb/month hexane 0.0563 lb/month

benzene 0.0252 lb/month benzene 0.0348 lb/month benzene 0.0459 lb/month

2,2,4 TMP 0.0391 lb/month 2,2,4 TMP 0.0548 lb/month 2,2,4 TMP 0.0730 lb/month

toluene 0.0374 lb/month toluene 0.0538 lb/month toluene 0.0732 lb/month

ethylbenzene 0.0023 lb/month ethylbenzene 0.0034 lb/month ethylbenzene 0.0048 lb/month

xylenes 0.0099 lb/month xylenes 0.0149 lb/month xylenes 0.0211 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly EmissioWorking losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0049 lb/month hexane 0.0049 lb/month hexane 0.0049 lb/month

benzene 0.0064 lb/month benzene 0.0064 lb/month benzene 0.0064 lb/month

2,2,4 TMP 0.0196 lb/month 2,2,4 TMP 0.0196 lb/month 2,2,4 TMP 0.0196 lb/month

toluene 0.0343 lb/month toluene 0.0343 lb/month toluene 0.0343 lb/month

ethylbenzene 0.0069 lb/month ethylbenzene 0.0069 lb/month ethylbenzene 0.0069 lb/month

xylenes 0.0343 lb/month xylenes 0.0343 lb/month xylenes 0.0343 lb/month

naphthalene 0.0020 lb/month naphthalene 0.0020 lb/month naphthalene 0.0020 lb/month

Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations E ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00074 hexane 86.18 50 0.00070 hexane 86.18 50 0.00065

benzene 78.11 50 0.00058 benzene 78.11 50 0.00056 benzene 78.11 50 0.00053

2,2,4 TMP 114.23 50 0.00091 2,2,4 TMP 114.23 50 0.00088 2,2,4 TMP 114.23 50 0.00085

toluene 92.14 50 0.00087 toluene 92.14 50 0.00086 toluene 92.14 50 0.00085

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00006

xylenes 106.17 50 0.00023 xylenes 106.17 50 0.00024 xylenes 106.17 50 0.00025

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    y i = Pi / PVA Vapor Mole Fraction Eq. 40-5    y i = Pi / PVA Vapor Mole Fraction Eq. 40-5    y i = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000262 0.607              0.00043                hexane 0.000352 0.873      0.00040             hexane 0.000451 1.189                 0.00038              
benzene 0.000227 0.607              0.00037                benzene 0.000312 0.873      0.00036             benzene 0.000406 1.189                 0.00034              

2,2,4 TMP 0.000242 0.607              0.00040                2,2,4 TMP 0.000335 0.873      0.00038             2,2,4 TMP 0.000441 1.189                 0.00037              
toluene 0.000286 0.607              0.00047                toluene 0.000408 0.873      0.00047             toluene 0.000549 1.189                 0.00046              

ethylbenzene 0.000015 0.607              0.00002                ethylbenzene 0.000023 0.873      0.00003             ethylbenzene 0.000031 1.189                 0.00003              
xylenes 0.000066 0.607              0.00011                xylenes 0.000098 0.873      0.00011             xylenes 0.000137 1.189                 0.00012              

naphthalene 0.000000 0.607              0.00000                naphthalene 0.000000 0.873      0.00000             naphthalene 0.000000 1.189                 0.00000              
Liquid Mole Fraction Eq. 40-4 x i = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 x i = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 x i = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5923 hexane 6.878 1171.5 224.37 2.1413 hexane 6.878 1171.5 224.37 2.7447
benzene 6.906 1211 220.79 0.9632 benzene 6.906 1211 220.79 1.3206 benzene 6.906 1211 220.79 1.7202

2,2,4 TMP 6.812 1257.8 220.74 0.4867 2,2,4 TMP 6.812 1257.8 220.74 0.6756 2,2,4 TMP 6.812 1257.8 220.74 0.8891
toluene 7.017 1377.6 222.64 0.2660 toluene 7.017 1377.6 222.64 0.3788 toluene 7.017 1377.6 222.64 0.5094

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 115 Actuals 2018



MONTH July MONTH August MONTHeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 113.94              lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF LT 107.91              lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 84.34                  lb/month

0.06 tons/month 0.05 tons/month 0.04 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 271,788.45       barrels/month Monthly Throughput (only change if actual is k Qmonth 271,788.45        barrels/month Monthly Throughput (only change if actual is known) Qmonth 271,788.45          barrels/month

Vapor Molecular weight Mv 50.00                Vapor Molecular weight Mv 50.00                Vapor Molecular weight Mv 50.00                  
Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35              oR TAA = ((TAX+TAN)/2) TAA 530.15              oR TAA = ((TAX+TAN)/2) TAA 522.05                oR
Average daily maximum ambient temperature TAX 541.00              oR Average daily maximum ambient tem TAX 539.70              oR Average daily maximum ambient temperature, Table 7.1- TAX 531.70                oR
Average daily minimum ambient temperature TAN 521.70              oR Average daily minimum ambient temp TAN 520.60              oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 
TB = TAA + 0.003 αs I TB 534.61              TB = TAA + 0.003 αs I TB 533.00              TB = TAA + 0.003 αs I TB 524.31                

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28
TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 537.97 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 535.95 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 526.65 oR

True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:
PvA = exp(A-(B/TLA)) PvA 1.341                psia PvA = exp(A-(B/TLA)) PvA 1.261                psia PvA = exp(A-(B/TLA)) PvA 0.948                  psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.024 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.023 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.017 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 9.06 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 mon LR 8.50 lb/month LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 6.31 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:
 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.35 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.35 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.35 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  
LF = FF P*MvKc) LF 25.11 lb/month LF = FF P*MvKc) LF 23.55 lb/month LF = FF P*MvKc) LF 17.49 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 63.42 lb/month LD = KDSDD2P*MvKc)/12 months LD 59.50 lb/month LD = KDSDD2P*MvKc)/12 months LD 44.19 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.414 lb/month Total HAP Monthly Emissions 0.397 lb/month Total HAP Monthly Emissions 0.328 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly EmissionsEq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0673 lb/month hexane 0.0641 lb/month hexane 0.0514 lb/month

benzene 0.0575 lb/month benzene 0.0548 lb/month benzene 0.0438 lb/month

2,2,4 TMP 0.1012 lb/month 2,2,4 TMP 0.0967 lb/month TMP 0.0788 lb/month

toluene 0.1168 lb/month toluene 0.1120 lb/month toluene 0.0927 lb/month

ethylbenzene 0.0124 lb/month ethylbenzene 0.0120 lb/month ethylbenzene 0.0106 lb/month

xylenes 0.0585 lb/month xylenes 0.0569 lb/month xylenes 0.0507 lb/month

naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month naphthalene 0.0021 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly EmissionsStanding losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0623 lb/month hexane 0.0592 lb/month hexane 0.0465 lb/month

benzene 0.0511 lb/month benzene 0.0484 lb/month benzene 0.0375 lb/month

2,2,4 TMP 0.0816 lb/month 2,2,4 TMP 0.0771 lb/month TMP 0.0591 lb/month

toluene 0.0825 lb/month toluene 0.0776 lb/month toluene 0.0584 lb/month

ethylbenzene 0.0055 lb/month ethylbenzene 0.0052 lb/month ethylbenzene 0.0038 lb/month

xylenes 0.0242 lb/month xylenes 0.0226 lb/month xylenes 0.0164 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly EmissionsWorking losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0049 lb/month hexane 0.0049 lb/month hexane 0.0049 lb/month

benzene 0.0064 lb/month benzene 0.0064 lb/month benzene 0.0064 lb/month

2,2,4 TMP 0.0196 lb/month 2,2,4 TMP 0.0196 lb/month TMP 0.0196 lb/month

toluene 0.0343 lb/month toluene 0.0343 lb/month toluene 0.0343 lb/month

ethylbenzene 0.0069 lb/month ethylbenzene 0.0069 lb/month ethylbenzene 0.0069 lb/month

xylenes 0.0343 lb/month xylenes 0.0343 lb/month xylenes 0.0343 lb/month

naphthalene 0.0020 lb/month naphthalene 0.0020 lb/month naphthalene 0.0020 lb/month

Vapor Weight Concentrations Eq. 4ZVi = yiMi / MV Vapor Weight Concentrations Eq. ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00064 hexane 86.18 50 0.00065 hexane 86.18 50 0.00068

benzene 78.11 50 0.00052 benzene 78.11 50 0.00053 benzene 78.11 50 0.00055

2,2,4 TMP 114.23 50 0.00084 2,2,4 TMP 114.23 50 0.00084 2,2,4 TMP 114.23 50 0.00087

toluene 92.14 50 0.00085 toluene 92.14 50 0.00085 toluene 92.14 50 0.00086

ethylbenzene 106.17 50 0.00006 ethylbenzene 106.17 50 0.00006 ethylbenzene 106.17 50 0.00006

xylenes 106.17 50 0.00025 xylenes 106.17 50 0.00025 xylenes 106.17 50 0.00024

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    y i = Pi / PVA Vapor Mole Fraction Eq. 40-5    y i = Pi / PVA Vapor Mole Fraction Eq. 40-5    y i = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000497 1.341         0.00037            hexane 0.000473 1.261              0.00038             hexane 0.000376 0.948     0.00040              
benzene 0.000449 1.341         0.00034            benzene 0.000427 1.261              0.00034             benzene 0.000334 0.948     0.00035              

2,2,4 TMP 0.000491 1.341         0.00037            2,2,4 TMP 0.000465 1.261              0.00037             2,2,4 TMP 0.000361 0.948     0.00038              
toluene 0.000615 1.341         0.00046            toluene 0.000580 1.261              0.00046             toluene 0.000441 0.948     0.00047              

ethylbenzene 0.000036 1.341         0.00003            ethylbenzene 0.000033 1.261              0.00003             ethylbenzene 0.000025 0.948     0.00003              
xylenes 0.000156 1.341         0.00012            xylenes 0.000146 1.261              0.00012             xylenes 0.000107 0.948     0.00011              

naphthalene 0.000000 1.341         0.00000            naphthalene 0.000000 1.261              0.00000             naphthalene 0.000000 0.948     0.00000              
Liquid Mole Fraction Eq. 40-4 x i = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 x i = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 x i = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 3.0210 hexane 6.878 1171.5 224.37 2.8776 hexane 6.878 1171.5 224.37 2.2871
benzene 6.906 1211 220.79 1.9050 benzene 6.906 1211 220.79 1.8089 benzene 6.906 1211 220.79 1.4166

2,2,4 TMP 6.812 1257.8 220.74 0.9886 2,2,4 TMP 6.812 1257.8 220.74 0.9368 2,2,4 TMP 6.812 1257.8 220.74 0.7267
toluene 7.017 1377.6 222.64 0.5711 toluene 7.017 1377.6 222.64 0.5389 toluene 7.017 1377.6 222.64 0.4098

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 115 Actuals 2018



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 59.56                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 45.89               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 36.19            lb/month

0.03 tons/month 0.02 tons/month 0.02 tons/month

Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas) Product Type Denatured Ethanol (5% Gas)

Monthly Throughput (only change if actual is known) Qmonth 271,788.45        barrels/month Monthly Throughput (only change if actual is known) Qmonth 271,788.45      barrels/month Monthly Throughput (only change if actual is known Qmonth 271,788.45    barrels/month

Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00               Vapor Molecular weight Mv 50.00            
Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54 Vapor Pressure Equation Constant A A 12.54

Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR Vapor Pressure Equation Constant B B 6350.84 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75               oR TAA = ((TAX+TAN)/2) TAA 499.80             oR TAA = ((TAX+TAN)/2) TAA 488.85          oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40             oR Average daily maximum ambient temperature, Table TAX 495.60          oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20             oR Average daily minimum ambient temperature, Table TAN 482.10          oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 
TB = TAA + 0.003 αs I TB 511.28               TB = TAA + 0.003 αs I TB 500.73             TB = TAA + 0.003 αs I TB 489.58          

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28
TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.87 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 501.69 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 490.34 oR

True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:
PvA = exp(A-(B/TLA)) PvA 0.609                 psia PvA = exp(A-(B/TLA)) PvA 0.420               psia PvA = exp(A-(B/TLA)) PvA 0.283            psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.011 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.007 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.005 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 4.01 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 2.74 lb/month LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 1.84 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:
 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.35 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.35 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 16.35 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  
LF = FF P*MvKc) LF 11.12 lb/month LF = FF P*MvKc) LF 7.60 lb/month LF = FF P*MvKc) LF 5.10 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 28.08 lb/month LD = KDSDD2P*MvKc)/12 months LD 19.20 lb/month LD = KDSDD2P*MvKc)/12 months LD 12.89 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Ethanol Product - same as January Ethanol Product - same as January Ethanol

Total HAP Monthly Emissions 0.253 lb/month Total HAP Monthly Emissions 0.210 lb/month Total HAP Monthly Emissions 0.177 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly EmEq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 0.0370 lb/month hexane 0.0283 lb/month hexane 0.0217 lb/month

benzene 0.0316 lb/month benzene 0.0244 lb/month benzene 0.0190 lb/month

2,2,4 TMP 0.0589 lb/month TMP 0.0473 lb/month TMP 0.0387 lb/month

toluene 0.0719 lb/month toluene 0.0602 lb/month toluene 0.0517 lb/month

ethylbenzene 0.0092 lb/month ethylbenzene 0.0084 lb/month ethylbenzene 0.0078 lb/month

xylenes 0.0443 lb/month xylenes 0.0409 lb/month xylenes 0.0385 lb/month

naphthalene 0.0021 lb/month naphthalene 0.0020 lb/month naphthalene 0.0020 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly EmStanding losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 0.0321 lb/month hexane 0.0234 lb/month hexane 0.0168 lb/month

benzene 0.0253 lb/month benzene 0.0181 lb/month benzene 0.0126 lb/month

2,2,4 TMP 0.0393 lb/month TMP 0.0277 lb/month TMP 0.0191 lb/month

toluene 0.0376 lb/month toluene 0.0258 lb/month toluene 0.0173 lb/month

ethylbenzene 0.0023 lb/month ethylbenzene 0.0015 lb/month ethylbenzene 0.0010 lb/month

xylenes 0.0100 lb/month xylenes 0.0065 lb/month xylenes 0.0041 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly EmWorking losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0049 lb/month hexane 0.0049 lb/month hexane 0.0049 lb/month

benzene 0.0064 lb/month benzene 0.0064 lb/month benzene 0.0064 lb/month

2,2,4 TMP 0.0196 lb/month TMP 0.0196 lb/month TMP 0.0196 lb/month

toluene 0.0343 lb/month toluene 0.0343 lb/month toluene 0.0343 lb/month

ethylbenzene 0.0069 lb/month ethylbenzene 0.0069 lb/month ethylbenzene 0.0069 lb/month

xylenes 0.0343 lb/month xylenes 0.0343 lb/month xylenes 0.0343 lb/month

naphthalene 0.0020 lb/month naphthalene 0.0020 lb/month naphthalene 0.0020 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-ZVi = yiMi / MV Vapor Weight Concentrati ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00074 hexane 86.18 50 0.00079 hexane 86.18 50 0.00084

benzene 78.11 50 0.00058 benzene 78.11 50 0.00061 benzene 78.11 50 0.00064

2,2,4 TMP 114.23 50 0.00091 2,2,4 TMP 114.23 50 0.00094 2,2,4 TMP 114.23 50 0.00096

toluene 92.14 50 0.00087 toluene 92.14 50 0.00087 toluene 92.14 50 0.00087

ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005 ethylbenzene 106.17 50 0.00005

xylenes 106.17 50 0.00023 xylenes 106.17 50 0.00022 xylenes 106.17 50 0.00021

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    y i = Pi / PVA Vapor Mole Fraction Eq. 40-5    y i = Pi / PVA Vapor Mole Fraction Eq. 40-5    y i = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.000263 0.609       0.00043             hexane 0.000193 0.420      0.00046           hexane 0.000139 0.283   0.00049         
benzene 0.000228 0.609       0.00037             benzene 0.000164 0.420      0.00039           benzene 0.000115 0.283   0.00041         

2,2,4 TMP 0.000243 0.609       0.00040             2,2,4 TMP 0.000172 0.420      0.00041           2,2,4 TMP 0.000119 0.283   0.00042         
toluene 0.000288 0.609       0.00047             toluene 0.000199 0.420      0.00047           toluene 0.000134 0.283   0.00047         

ethylbenzene 0.000015 0.609       0.00002             ethylbenzene 0.000010 0.420      0.00002           ethylbenzene 0.000006 0.283   0.00002         
xylenes 0.000066 0.609       0.00011             xylenes 0.000044 0.420      0.00010           xylenes 0.000028 0.283   0.00010         

naphthalene 0.000000 0.609       0.00000             naphthalene 0.000000 0.420      0.00000           naphthalene 0.000000 0.283   0.00000         
Liquid Mole Fraction Eq. 40-4 x i = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 x i = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 x i = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016 hexane 0.0003 47.25 86.18 0.00016
benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024 benzene 0.00039 47.25 78.11 0.00024

2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050 2,2,4 TMP 0.0012 47.25 114.23 0.00050
toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108 toluene 0.0021 47.25 92.14 0.00108

ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019 ethylbenzene 0.00042 47.25 106.17 0.00019
xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093 xylenes 0.0021 47.25 106.17 0.00093

naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005 naphthalene 0.0001245 47.25 128.17 0.00005
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5978 hexane 6.878 1171.5 224.37 1.1735 hexane 6.878 1171.5 224.37 0.8431
benzene 6.906 1211 220.79 0.9667 benzene 6.906 1211 220.79 0.6957 benzene 6.906 1211 220.79 0.4888

2,2,4 TMP 6.812 1257.8 220.74 0.4886 2,2,4 TMP 6.812 1257.8 220.74 0.3471 2,2,4 TMP 6.812 1257.8 220.74 0.2405
toluene 7.017 1377.6 222.64 0.2671 toluene 7.017 1377.6 222.64 0.1848 toluene 7.017 1377.6 222.64 0.1245

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 115 Actuals 2018



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

31
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 190.50               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 203.49                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 251.81                  lb/month

0.10 tons/month 0.10 tons/month 0.13 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Product Information Monthly Throughput (only change if actual is known) Qmonth -                    barrels/month Monthly Throughput (only change if actual is known) Qmonth -                      barrels/month Monthly Throughput (only change if actual is known) Qmonth -                        barrels/month

Average organic liquid density WL 7.10 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 10.92 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 0.40 Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 45.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 125.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q -                                      gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 22.50 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Riveted Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 4.540                 psia PvA = exp(A-(B/TLA)) PvA 4.794                   psia PvA = exp(A-(B/TLA)) PvA 5.685                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.093 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.100 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.123 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Vapor-mounted seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 42.73 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 45.65 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 56.49 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 10.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 79.78 lb/month LF = FF P*MvKc) LF 85.22 lb/month LF = FF P*MvKc) LF 105.46 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 2.2 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.0 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 67.99 lb/month LD = KDSDD2P*MvKc)/12 months LD 72.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 89.87 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 4.3 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0060 bbl/1,000 ft2 Product - select from list Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Deck Design Data Total HAP Monthly Emissions 1.180 lb/month Total HAP Monthly Emissions 1.315 lb/month Total HAP Monthly Emissions 1.861 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.4839 lb/month hexane 0.5358 lb/month hexane 0.7410 lb/month

If bolted panel, also enter length 0 benzene 0.4154 lb/month benzene 0.4628 lb/month benzene 0.6524 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0338 lb/month 2,2,4 TMP 0.0378 lb/month 2,2,4 TMP 0.0539 lb/month

Loss Factor toluene 0.1721 lb/month toluene 0.1940 lb/month toluene 0.2834 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0185 lb/month ethylbenzene 0.0211 lb/month ethylbenzene 0.0323 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0559 lb/month xylenes 0.0639 lb/month xylenes 0.0978 lb/month

Column Well Built-up column, gasketed sliding cover 10 33.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0001 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.4839 lb/month hexane 0.5358 lb/month hexane 0.7410 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.4154 lb/month benzene 0.4628 lb/month benzene 0.6524 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0338 lb/month 2,2,4 TMP 0.0378 lb/month 2,2,4 TMP 0.0539 lb/month

Deck drain Stub drain (1-inch diameter) 125 1.2 toluene 0.1721 lb/month toluene 0.1940 lb/month toluene 0.2834 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0185 lb/month ethylbenzene 0.0211 lb/month ethylbenzene 0.0323 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0559 lb/month xylenes 0.0639 lb/month xylenes 0.0978 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0001 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 42.78 per month Working losses Working losses Working losses
1 hexane 0.0000 lb/month hexane 0.0000 lb/month hexane 0.0000 lb/month

benzene 0.0000 lb/month benzene 0.0000 lb/month benzene 0.0000 lb/month, ,
TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month

toluene 0.0000 lb/month toluene 0.0000 lb/month toluene 0.0000 lb/month

ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month

xylenes 0.0000 lb/month xylenes 0.0000 lb/month xylenes 0.0000 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00254 hexane 86.18 50 0.00263 hexane 86.18 50 0.00294

benzene 78.11 50 0.00218 benzene 78.11 50 0.00227 benzene 78.11 50 0.00259

2,2,4 TMP 114.23 50 0.00018 2,2,4 TMP 114.23 50 0.00019 2,2,4 TMP 114.23 50 0.00021

toluene 92.14 50 0.00090 toluene 92.14 50 0.00095 toluene 92.14 50 0.00113

ethylbenzene 106.17 50 0.00010 ethylbenzene 106.17 50 0.00010 ethylbenzene 106.17 50 0.00013

xylenes 106.17 50 0.00029 xylenes 106.17 50 0.00031 xylenes 106.17 50 0.00039

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.006691 4.540     0.00147             hexane 0.007323 4.794      0.00153               hexane 0.009707 5.685          0.00171                

benzene 0.006337 4.540     0.00140             benzene 0.006979 4.794      0.00146               benzene 0.009428 5.685          0.00166                

2,2,4 TMP 0.000353 4.540     0.00008             2,2,4 TMP 0.000390 4.794      0.00008               2,2,4 TMP 0.000533 5.685          0.00009                

toluene 0.002226 4.540     0.00049             toluene 0.002480 4.794      0.00052               toluene 0.003472 5.685          0.00061                

ethylbenzene 0.000208 4.540     0.00005             ethylbenzene 0.000235 4.794      0.00005               ethylbenzene 0.000343 5.685          0.00006                
xylenes 0.000627 4.540     0.00014             xylenes 0.000709 4.794      0.00015               xylenes 0.001040 5.685          0.00018                

naphthalene 0.000000 4.540     0.00000             naphthalene 0.000000 4.794      0.00000               naphthalene 0.000000 5.685          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 31 Actuals 2018



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 341.56                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 443.57                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 571.81                     lb/month

0.17 tons/month 0.22 tons/month 0.29 tons/month

Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Monthly Throughput (only change if actual is known) Qmonth -                              barrels/month Monthly Throughput (only change if actual is known) Qmonth -                          barrels/month Monthly Throughput (only change if actual is known) Qmonth -                           barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.142                          psia PvA = exp(A-(B/TLA)) PvA 8.530                      psia PvA = exp(A-(B/TLA)) PvA 9.944                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.167 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.217 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.280 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 76.62 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 99.50 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 128.27 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 143.04 lb/month LF = FF P*MvKc) LF 185.77 lb/month LF = FF P*MvKc) LF 239.47 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 121.90 lb/month LD = KDSDD2P*MvKc)/12 months LD 158.30 lb/month LD = KDSDD2P*MvKc)/12 months LD 204.07 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 3.010 lb/month Total HAP Monthly Emissions 4.472 lb/month Total HAP Monthly Emissions 6.466 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.1623 lb/month hexane 1.6853 lb/month hexane 2.3847 lb/month

benzene 1.0490 lb/month benzene 1.5500 lb/month benzene 2.2286 lb/month

2,2,4 TMP 0.0880 lb/month 2,2,4 TMP 0.1317 lb/month 2,2,4 TMP 0.1913 lb/month

toluene 0.4779 lb/month toluene 0.7325 lb/month toluene 1.0870 lb/month

ethylbenzene 0.0576 lb/month ethylbenzene 0.0921 lb/month ethylbenzene 0.1417 lb/month

xylenes 0.1751 lb/month xylenes 0.2809 lb/month xylenes 0.4332 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month naphthalene 0.0003 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.1623 lb/month hexane 1.6853 lb/month hexane 2.3847 lb/month

benzene 1.0490 lb/month benzene 1.5500 lb/month benzene 2.2286 lb/month

2,2,4 TMP 0.0880 lb/month 2,2,4 TMP 0.1317 lb/month 2,2,4 TMP 0.1913 lb/month

toluene 0.4779 lb/month toluene 0.7325 lb/month toluene 1.0870 lb/month

ethylbenzene 0.0576 lb/month ethylbenzene 0.0921 lb/month ethylbenzene 0.1417 lb/month

xylenes 0.1751 lb/month xylenes 0.2809 lb/month xylenes 0.4332 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month naphthalene 0.0003 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0000 lb/month hexane 0.0000 lb/month hexane 0.0000 lb/month

benzene 0.0000 lb/month benzene 0.0000 lb/month benzene 0.0000 lb/month

2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month

toluene 0.0000 lb/month toluene 0.0000 lb/month toluene 0.0000 lb/month

ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month

xylenes 0.0000 lb/month xylenes 0.0000 lb/month xylenes 0.0000 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00340 hexane 86.18 50 0.00380 hexane 86.18 50 0.00417

benzene 78.11 50 0.00307 benzene 78.11 50 0.00349 benzene 78.11 50 0.00390

2,2,4 TMP 114.23 50 0.00026 2,2,4 TMP 114.23 50 0.00030 2,2,4 TMP 114.23 50 0.00033

toluene 92.14 50 0.00140 toluene 92.14 50 0.00165 toluene 92.14 50 0.00190

ethylbenzene 106.17 50 0.00017 ethylbenzene 106.17 50 0.00021 ethylbenzene 106.17 50 0.00025

xylenes 106.17 50 0.00051 xylenes 106.17 50 0.00063 xylenes 106.17 50 0.00076

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014100 7.142                  0.00197                      hexane 0.018802 8.530         0.00220                  hexane 0.024059 9.944                      0.00242                   

benzene 0.014041 7.142                  0.00197                      benzene 0.019079 8.530         0.00224                  benzene 0.024807 9.944                      0.00249                   

2,2,4 TMP 0.000806 7.142                  0.00011                      2,2,4 TMP 0.001108 8.530         0.00013                  2,2,4 TMP 0.001456 9.944                      0.00015                   

toluene 0.005422 7.142                  0.00076                      toluene 0.007644 8.530         0.00090                  toluene 0.010257 9.944                      0.00103                   

ethylbenzene 0.000567 7.142                  0.00008                      ethylbenzene 0.000834 8.530         0.00010                  ethylbenzene 0.001160 9.944                      0.00012                   
xylenes 0.001724 7.142                  0.00024                      xylenes 0.002544 8.530         0.00030                  xylenes 0.003547 9.944                      0.00036                   

naphthalene 0.000001 7.142                  0.00000                      naphthalene 0.000001 8.530         0.00000                  naphthalene 0.000002 9.944                      0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 31 Actuals 2018



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 639.04                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 611.08                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 484.46                     lb/month

0.32 tons/month 0.31 tons/month 0.24 tons/month

Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Monthly Throughput (only change if actual is known) Qmonth -                        barrels/month Monthly Throughput (only change if actual is known) Qmonth -                         barrels/month Monthly Throughput (only change if actual is known) Qmonth -                           barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 10.563                   psia PvA = exp(A-(B/TLA)) PvA 10.314                   psia PvA = exp(A-(B/TLA)) PvA 9.017                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.313 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.299 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.237 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 143.35 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 137.08 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 108.68 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 267.63 lb/month LF = FF P*MvKc) LF 255.92 lb/month LF = FF P*MvKc) LF 202.89 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 228.06 lb/month LD = KDSDD2P*MvKc)/12 months LD 218.08 lb/month LD = KDSDD2P*MvKc)/12 months LD 172.89 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 7.557 lb/month Total HAP Monthly Emissions 7.101 lb/month Total HAP Monthly Emissions 5.093 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.7633 lb/month hexane 2.6051 lb/month hexane 1.9042 lb/month

benzene 2.5985 lb/month benzene 2.4438 lb/month benzene 1.7616 lb/month

2,2,4 TMP 0.2239 lb/month 2,2,4 TMP 0.2102 lb/month 2,2,4 TMP 0.1502 lb/month

toluene 1.2832 lb/month toluene 1.2009 lb/month toluene 0.8421 lb/month

ethylbenzene 0.1696 lb/month ethylbenzene 0.1578 lb/month ethylbenzene 0.1073 lb/month

xylenes 0.5191 lb/month xylenes 0.4829 lb/month xylenes 0.3275 lb/month

naphthalene 0.0004 lb/month naphthalene 0.0004 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.7633 lb/month hexane 2.6051 lb/month hexane 1.9042 lb/month

benzene 2.5985 lb/month benzene 2.4438 lb/month benzene 1.7616 lb/month

2,2,4 TMP 0.2239 lb/month 2,2,4 TMP 0.2102 lb/month 2,2,4 TMP 0.1502 lb/month

toluene 1.2832 lb/month toluene 1.2009 lb/month toluene 0.8421 lb/month

ethylbenzene 0.1696 lb/month ethylbenzene 0.1578 lb/month ethylbenzene 0.1073 lb/month

xylenes 0.5191 lb/month xylenes 0.4829 lb/month xylenes 0.3275 lb/month

naphthalene 0.0004 lb/month naphthalene 0.0004 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0000 lb/month hexane 0.0000 lb/month hexane 0.0000 lb/month

benzene 0.0000 lb/month benzene 0.0000 lb/month benzene 0.0000 lb/month

2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month

toluene 0.0000 lb/month toluene 0.0000 lb/month toluene 0.0000 lb/month

ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month

xylenes 0.0000 lb/month xylenes 0.0000 lb/month xylenes 0.0000 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00432 hexane 86.18 50 0.00426 hexane 86.18 50 0.00393

benzene 78.11 50 0.00407 benzene 78.11 50 0.00400 benzene 78.11 50 0.00364

2,2,4 TMP 114.23 50 0.00035 2,2,4 TMP 114.23 50 0.00034 2,2,4 TMP 114.23 50 0.00031

toluene 92.14 50 0.00201 toluene 92.14 50 0.00197 toluene 92.14 50 0.00174

ethylbenzene 106.17 50 0.00027 ethylbenzene 106.17 50 0.00026 ethylbenzene 106.17 50 0.00022

xylenes 106.17 50 0.00081 xylenes 106.17 50 0.00079 xylenes 106.17 50 0.00068

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.026499 10.563           0.00251                 hexane 0.025511 10.314                 0.00247                 hexane 0.020563 9.017        0.00228                   

benzene 0.027493 10.563           0.00260                 benzene 0.026404 10.314                 0.00256                 benzene 0.020987 9.017        0.00233                   

2,2,4 TMP 0.001620 10.563           0.00015                 2,2,4 TMP 0.001553 10.314                 0.00015                 2,2,4 TMP 0.001224 9.017        0.00014                   

toluene 0.011510 10.563           0.00109                 toluene 0.011000 10.314                 0.00107                 toluene 0.008505 9.017        0.00094                   

ethylbenzene 0.001320 10.563           0.00012                 ethylbenzene 0.001255 10.314                 0.00012                 ethylbenzene 0.000940 9.017        0.00010                   
xylenes 0.004040 10.563           0.00038                 xylenes 0.003839 10.314                 0.00037                 xylenes 0.002870 9.017        0.00032                   

naphthalene 0.000003 10.563           0.00000                 naphthalene 0.000003 10.314                 0.00000                 naphthalene 0.000002 9.017        0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 31 Actuals 2018



MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 352.71                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 276.66                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 215.18              lb/month

0.18 tons/month 0.14 tons/month 0.11 tons/month

Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Monthly Throughput (only change if actual is known) Qmonth -                          barrels/month Monthly Throughput (only change if actual is known) Qmonth -                       barrels/month Monthly Throughput (only change if actual is known) Qmonth -                    barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.307                      psia PvA = exp(A-(B/TLA)) PvA 6.113                    psia PvA = exp(A-(B/TLA)) PvA 5.017                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.173 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.135 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 79.12 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 62.06 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 48.27 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 147.71 lb/month LF = FF P*MvKc) LF 115.86 lb/month LF = FF P*MvKc) LF 90.12 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 125.88 lb/month LD = KDSDD2P*MvKc)/12 months LD 98.73 lb/month LD = KDSDD2P*MvKc)/12 months LD 76.79 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 3.163 lb/month Total HAP Monthly Emissions 2.163 lb/month Total HAP Monthly Emissions 1.442 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.2175 lb/month hexane 0.8531 lb/month hexane 0.5838 lb/month

benzene 1.1015 lb/month benzene 0.7570 lb/month benzene 0.5068 lb/month

2,2,4 TMP 0.0926 lb/month 2,2,4 TMP 0.0629 lb/month
, ,
TMP 0.0415 lb/month

toluene 0.5042 lb/month toluene 0.3339 lb/month toluene 0.2145 lb/month

ethylbenzene 0.0611 lb/month ethylbenzene 0.0387 lb/month ethylbenzene 0.0237 lb/month

xylenes 0.1858 lb/month xylenes 0.1174 lb/month xylenes 0.0715 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.2175 lb/month hexane 0.8531 lb/month hexane 0.5838 lb/month

benzene 1.1015 lb/month benzene 0.7570 lb/month benzene 0.5068 lb/month

2,2,4 TMP 0.0926 lb/month 2,2,4 TMP 0.0629 lb/month
, ,
TMP 0.0415 lb/month

toluene 0.5042 lb/month toluene 0.3339 lb/month toluene 0.2145 lb/month

ethylbenzene 0.0611 lb/month ethylbenzene 0.0387 lb/month ethylbenzene 0.0237 lb/month

xylenes 0.1858 lb/month xylenes 0.1174 lb/month xylenes 0.0715 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0000 lb/month hexane 0.0000 lb/month hexane 0.0000 lb/month

benzene 0.0000 lb/month benzene 0.0000 lb/month benzene 0.0000 lb/month

2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month
, ,
TMP 0.0000 lb/month

toluene 0.0000 lb/month toluene 0.0000 lb/month toluene 0.0000 lb/month

ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month

xylenes 0.0000 lb/month xylenes 0.0000 lb/month xylenes 0.0000 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00345 hexane 86.18 50 0.00308 hexane 86.18 50 0.00271

benzene 78.11 50 0.00312 benzene 78.11 50 0.00274 benzene 78.11 50 0.00236

2,2,4 TMP 114.23 50 0.00026 2,2,4 TMP 114.23 50 0.00023 2,2,4 TMP 114.23 50 0.00019

toluene 92.14 50 0.00143 toluene 92.14 50 0.00121 toluene 92.14 50 0.00100

ethylbenzene 106.17 50 0.00017 ethylbenzene 106.17 50 0.00014 ethylbenzene 106.17 50 0.00011

xylenes 106.17 50 0.00053 xylenes 106.17 50 0.00042 xylenes 106.17 50 0.00033

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014633 7.307          0.00200                  hexane 0.010936 6.113        0.00179                hexane 0.007897 5.017     0.00157            

benzene 0.014607 7.307          0.00200                  benzene 0.010707 6.113        0.00175                benzene 0.007564 5.017     0.00151            

2,2,4 TMP 0.000840 7.307          0.00011                  2,2,4 TMP 0.000608 6.113        0.00010                2,2,4 TMP 0.000424 5.017     0.00008            

toluene 0.005668 7.307          0.00078                  toluene 0.004003 6.113        0.00065                toluene 0.002714 5.017     0.00054            

ethylbenzene 0.000596 7.307          0.00008                  ethylbenzene 0.000403 6.113        0.00007                ethylbenzene 0.000260 5.017     0.00005            
xylenes 0.001813 7.307          0.00025                  xylenes 0.001222 6.113        0.00020                xylenes 0.000785 5.017     0.00016            

naphthalene 0.000001 7.307          0.00000                  naphthalene 0.000001 6.113        0.00000                naphthalene 0.000000 5.017     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 31 Actuals 2018



MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

32
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 190.50               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 203.49                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 251.81                  lb/month

0.10 tons/month 0.10 tons/month 0.13 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Product Information Monthly Throughput (only change if actual is known) Qmonth -                    barrels/month Monthly Throughput (only change if actual is known) Qmonth -                      barrels/month Monthly Throughput (only change if actual is known) Qmonth -                        barrels/month

Average organic liquid density WL 7.10 lb/gal Vapor Molecular weight Mv 50.00                 Vapor Molecular weight Mv 50.00                   Vapor Molecular weight Mv 50.00                    

Average Reid Vapor Pressure RVP 10.92 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 0.40 Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 45.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 125.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q -                                      gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 22.50 ft TB = TAA + 0.003 αs I TB 483.65               TB = TAA + 0.003 αs I TB 486.39                 TB = TAA + 0.003 αs I TB 495.62                  

Tank Construction (pick from drop down list) Riveted Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) White TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 484.06 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 487.00 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 496.47 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 4.540                 psia PvA = exp(A-(B/TLA)) PvA 4.794                   psia PvA = exp(A-(B/TLA)) PvA 5.685                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.25 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.093 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.100 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.123 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Vapor-mounted seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 42.73 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 45.65 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 56.49 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 10.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 79.78 lb/month LF = FF P*MvKc) LF 85.22 lb/month LF = FF P*MvKc) LF 105.46 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 2.2 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.0 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 67.99 lb/month LD = KDSDD2P*MvKc)/12 months LD 72.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 89.87 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 4.3 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0060 bbl/1,000 ft2 Product - select from list Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Deck Design Data Total HAP Monthly Emissions 1.180 lb/month Total HAP Monthly Emissions 1.315 lb/month Total HAP Monthly Emissions 1.861 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 0.4839 lb/month hexane 0.5358 lb/month hexane 0.7410 lb/month

If bolted panel, also enter length 0 benzene 0.4154 lb/month benzene 0.4628 lb/month benzene 0.6524 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 0.0338 lb/month 2,2,4 TMP 0.0378 lb/month 2,2,4 TMP 0.0539 lb/month

Loss Factor toluene 0.1721 lb/month toluene 0.1940 lb/month toluene 0.2834 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.0185 lb/month ethylbenzene 0.0211 lb/month ethylbenzene 0.0323 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.0559 lb/month xylenes 0.0639 lb/month xylenes 0.0978 lb/month

Column Well Built-up column, gasketed sliding cover 10 33.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0001 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.4839 lb/month hexane 0.5358 lb/month hexane 0.7410 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.4154 lb/month benzene 0.4628 lb/month benzene 0.6524 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 0.0338 lb/month 2,2,4 TMP 0.0378 lb/month 2,2,4 TMP 0.0539 lb/month

Deck drain Stub drain (1-inch diameter) 125 1.2 toluene 0.1721 lb/month toluene 0.1940 lb/month toluene 0.2834 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0185 lb/month ethylbenzene 0.0211 lb/month ethylbenzene 0.0323 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.0559 lb/month xylenes 0.0639 lb/month xylenes 0.0978 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0001 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Monthly deck fitting loss factor: FF 42.78 per month Working losses Working losses Working losses
1 hexane 0.0000 lb/month hexane 0.0000 lb/month hexane 0.0000 lb/month

benzene 0.0000 lb/month benzene 0.0000 lb/month benzene 0.0000 lb/month, ,
TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month

toluene 0.0000 lb/month toluene 0.0000 lb/month toluene 0.0000 lb/month

ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month

xylenes 0.0000 lb/month xylenes 0.0000 lb/month xylenes 0.0000 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00254 hexane 86.18 50 0.00263 hexane 86.18 50 0.00294

benzene 78.11 50 0.00218 benzene 78.11 50 0.00227 benzene 78.11 50 0.00259

2,2,4 TMP 114.23 50 0.00018 2,2,4 TMP 114.23 50 0.00019 2,2,4 TMP 114.23 50 0.00021

toluene 92.14 50 0.00090 toluene 92.14 50 0.00095 toluene 92.14 50 0.00113

ethylbenzene 106.17 50 0.00010 ethylbenzene 106.17 50 0.00010 ethylbenzene 106.17 50 0.00013

xylenes 106.17 50 0.00029 xylenes 106.17 50 0.00031 xylenes 106.17 50 0.00039

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.006691 4.540     0.00147             hexane 0.007323 4.794      0.00153               hexane 0.009707 5.685          0.00171                

benzene 0.006337 4.540     0.00140             benzene 0.006979 4.794      0.00146               benzene 0.009428 5.685          0.00166                

2,2,4 TMP 0.000353 4.540     0.00008             2,2,4 TMP 0.000390 4.794      0.00008               2,2,4 TMP 0.000533 5.685          0.00009                

toluene 0.002226 4.540     0.00049             toluene 0.002480 4.794      0.00052               toluene 0.003472 5.685          0.00061                

ethylbenzene 0.000208 4.540     0.00005             ethylbenzene 0.000235 4.794      0.00005               ethylbenzene 0.000343 5.685          0.00006                
xylenes 0.000627 4.540     0.00014             xylenes 0.000709 4.794      0.00015               xylenes 0.001040 5.685          0.00018                

naphthalene 0.000000 4.540     0.00000             naphthalene 0.000000 4.794      0.00000               naphthalene 0.000000 5.685          0.00000                
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.6964 hexane 6.878 1171.5 224.37 0.7622 hexane 6.878 1171.5 224.37 1.0103
benzene 6.906 1211 220.79 0.3985 benzene 6.906 1211 220.79 0.4389 benzene 6.906 1211 220.79 0.5929

2,2,4 TMP 6.812 1257.8 220.74 0.1946 2,2,4 TMP 6.812 1257.8 220.74 0.2151 2,2,4 TMP 6.812 1257.8 220.74 0.2940
toluene 7.017 1377.6 222.64 0.0991 toluene 7.017 1377.6 222.64 0.1104 toluene 7.017 1377.6 222.64 0.1546

ethylbenzene 6.95 1419.3 212.61 0.0266 ethylbenzene 6.95 1419.3 212.61 0.0301 ethylbenzene 6.95 1419.3 212.61 0.0440
xylenes 7.009 1462.3 215.11 0.0230 xylenes 7.009 1462.3 215.11 0.0260 xylenes 7.009 1462.3 215.11 0.0381

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0008

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 32 Actuals 2018



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 341.56                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 443.57                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 571.81                     lb/month

0.17 tons/month 0.22 tons/month 0.29 tons/month

Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Monthly Throughput (only change if actual is known) Qmonth -                              barrels/month Monthly Throughput (only change if actual is known) Qmonth -                          barrels/month Monthly Throughput (only change if actual is known) Qmonth -                           barrels/month

Vapor Molecular weight Mv 50.00                          Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 508.57                        TB = TAA + 0.003 αs I TB 519.20                    TB = TAA + 0.003 αs I TB 528.84                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 509.73 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 520.55 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 530.28 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.142                          psia PvA = exp(A-(B/TLA)) PvA 8.530                      psia PvA = exp(A-(B/TLA)) PvA 9.944                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.167 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.217 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.280 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 76.62 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 99.50 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 128.27 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 143.04 lb/month LF = FF P*MvKc) LF 185.77 lb/month LF = FF P*MvKc) LF 239.47 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 121.90 lb/month LD = KDSDD2P*MvKc)/12 months LD 158.30 lb/month LD = KDSDD2P*MvKc)/12 months LD 204.07 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 3.010 lb/month Total HAP Monthly Emissions 4.472 lb/month Total HAP Monthly Emissions 6.466 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.1623 lb/month hexane 1.6853 lb/month hexane 2.3847 lb/month

benzene 1.0490 lb/month benzene 1.5500 lb/month benzene 2.2286 lb/month

2,2,4 TMP 0.0880 lb/month 2,2,4 TMP 0.1317 lb/month 2,2,4 TMP 0.1913 lb/month

toluene 0.4779 lb/month toluene 0.7325 lb/month toluene 1.0870 lb/month

ethylbenzene 0.0576 lb/month ethylbenzene 0.0921 lb/month ethylbenzene 0.1417 lb/month

xylenes 0.1751 lb/month xylenes 0.2809 lb/month xylenes 0.4332 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month naphthalene 0.0003 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.1623 lb/month hexane 1.6853 lb/month hexane 2.3847 lb/month

benzene 1.0490 lb/month benzene 1.5500 lb/month benzene 2.2286 lb/month

2,2,4 TMP 0.0880 lb/month 2,2,4 TMP 0.1317 lb/month 2,2,4 TMP 0.1913 lb/month

toluene 0.4779 lb/month toluene 0.7325 lb/month toluene 1.0870 lb/month

ethylbenzene 0.0576 lb/month ethylbenzene 0.0921 lb/month ethylbenzene 0.1417 lb/month

xylenes 0.1751 lb/month xylenes 0.2809 lb/month xylenes 0.4332 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0002 lb/month naphthalene 0.0003 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0000 lb/month hexane 0.0000 lb/month hexane 0.0000 lb/month

benzene 0.0000 lb/month benzene 0.0000 lb/month benzene 0.0000 lb/month

2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month

toluene 0.0000 lb/month toluene 0.0000 lb/month toluene 0.0000 lb/month

ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month

xylenes 0.0000 lb/month xylenes 0.0000 lb/month xylenes 0.0000 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00340 hexane 86.18 50 0.00380 hexane 86.18 50 0.00417

benzene 78.11 50 0.00307 benzene 78.11 50 0.00349 benzene 78.11 50 0.00390

2,2,4 TMP 114.23 50 0.00026 2,2,4 TMP 114.23 50 0.00030 2,2,4 TMP 114.23 50 0.00033

toluene 92.14 50 0.00140 toluene 92.14 50 0.00165 toluene 92.14 50 0.00190

ethylbenzene 106.17 50 0.00017 ethylbenzene 106.17 50 0.00021 ethylbenzene 106.17 50 0.00025

xylenes 106.17 50 0.00051 xylenes 106.17 50 0.00063 xylenes 106.17 50 0.00076

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014100 7.142                  0.00197                      hexane 0.018802 8.530         0.00220                  hexane 0.024059 9.944                      0.00242                   

benzene 0.014041 7.142                  0.00197                      benzene 0.019079 8.530         0.00224                  benzene 0.024807 9.944                      0.00249                   

2,2,4 TMP 0.000806 7.142                  0.00011                      2,2,4 TMP 0.001108 8.530         0.00013                  2,2,4 TMP 0.001456 9.944                      0.00015                   

toluene 0.005422 7.142                  0.00076                      toluene 0.007644 8.530         0.00090                  toluene 0.010257 9.944                      0.00103                   

ethylbenzene 0.000567 7.142                  0.00008                      ethylbenzene 0.000834 8.530         0.00010                  ethylbenzene 0.001160 9.944                      0.00012                   
xylenes 0.001724 7.142                  0.00024                      xylenes 0.002544 8.530         0.00030                  xylenes 0.003547 9.944                      0.00036                   

naphthalene 0.000001 7.142                  0.00000                      naphthalene 0.000001 8.530         0.00000                  naphthalene 0.000002 9.944                      0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.4676 hexane 6.878 1171.5 224.37 1.9569 hexane 6.878 1171.5 224.37 2.5042
benzene 6.906 1211 220.79 0.8830 benzene 6.906 1211 220.79 1.1999 benzene 6.906 1211 220.79 1.5602

2,2,4 TMP 6.812 1257.8 220.74 0.4447 2,2,4 TMP 6.812 1257.8 220.74 0.6115 2,2,4 TMP 6.812 1257.8 220.74 0.8033
toluene 7.017 1377.6 222.64 0.2414 toluene 7.017 1377.6 222.64 0.3402 toluene 7.017 1377.6 222.64 0.4566

ethylbenzene 6.95 1419.3 212.61 0.0727 ethylbenzene 6.95 1419.3 212.61 0.1070 ethylbenzene 6.95 1419.3 212.61 0.1488
xylenes 7.009 1462.3 215.11 0.0632 xylenes 7.009 1462.3 215.11 0.0932 xylenes 7.009 1462.3 215.11 0.1300

naphthalene 7.146 1831.6 211.82 0.0015 naphthalene 7.146 1831.6 211.82 0.0025 naphthalene 7.146 1831.6 211.82 0.0038

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 32 Actuals 2018



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 639.04                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 611.08                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 484.46                     lb/month

0.32 tons/month 0.31 tons/month 0.24 tons/month

Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Monthly Throughput (only change if actual is known) Qmonth -                        barrels/month Monthly Throughput (only change if actual is known) Qmonth -                         barrels/month Monthly Throughput (only change if actual is known) Qmonth -                           barrels/month

Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                     Vapor Molecular weight Mv 50.00                       

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 532.75                   TB = TAA + 0.003 αs I TB 531.38                   TB = TAA + 0.003 αs I TB 523.03                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.20 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 532.65 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.03 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 10.563                   psia PvA = exp(A-(B/TLA)) PvA 10.314                   psia PvA = exp(A-(B/TLA)) PvA 9.017                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.313 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.299 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.237 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 143.35 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 137.08 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 108.68 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 267.63 lb/month LF = FF P*MvKc) LF 255.92 lb/month LF = FF P*MvKc) LF 202.89 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 228.06 lb/month LD = KDSDD2P*MvKc)/12 months LD 218.08 lb/month LD = KDSDD2P*MvKc)/12 months LD 172.89 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 7.557 lb/month Total HAP Monthly Emissions 7.101 lb/month Total HAP Monthly Emissions 5.093 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.7633 lb/month hexane 2.6051 lb/month hexane 1.9042 lb/month

benzene 2.5985 lb/month benzene 2.4438 lb/month benzene 1.7616 lb/month

2,2,4 TMP 0.2239 lb/month 2,2,4 TMP 0.2102 lb/month 2,2,4 TMP 0.1502 lb/month

toluene 1.2832 lb/month toluene 1.2009 lb/month toluene 0.8421 lb/month

ethylbenzene 0.1696 lb/month ethylbenzene 0.1578 lb/month ethylbenzene 0.1073 lb/month

xylenes 0.5191 lb/month xylenes 0.4829 lb/month xylenes 0.3275 lb/month

naphthalene 0.0004 lb/month naphthalene 0.0004 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.7633 lb/month hexane 2.6051 lb/month hexane 1.9042 lb/month

benzene 2.5985 lb/month benzene 2.4438 lb/month benzene 1.7616 lb/month

2,2,4 TMP 0.2239 lb/month 2,2,4 TMP 0.2102 lb/month 2,2,4 TMP 0.1502 lb/month

toluene 1.2832 lb/month toluene 1.2009 lb/month toluene 0.8421 lb/month

ethylbenzene 0.1696 lb/month ethylbenzene 0.1578 lb/month ethylbenzene 0.1073 lb/month

xylenes 0.5191 lb/month xylenes 0.4829 lb/month xylenes 0.3275 lb/month

naphthalene 0.0004 lb/month naphthalene 0.0004 lb/month naphthalene 0.0002 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0000 lb/month hexane 0.0000 lb/month hexane 0.0000 lb/month

benzene 0.0000 lb/month benzene 0.0000 lb/month benzene 0.0000 lb/month

2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month

toluene 0.0000 lb/month toluene 0.0000 lb/month toluene 0.0000 lb/month

ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month

xylenes 0.0000 lb/month xylenes 0.0000 lb/month xylenes 0.0000 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00432 hexane 86.18 50 0.00426 hexane 86.18 50 0.00393

benzene 78.11 50 0.00407 benzene 78.11 50 0.00400 benzene 78.11 50 0.00364

2,2,4 TMP 114.23 50 0.00035 2,2,4 TMP 114.23 50 0.00034 2,2,4 TMP 114.23 50 0.00031

toluene 92.14 50 0.00201 toluene 92.14 50 0.00197 toluene 92.14 50 0.00174

ethylbenzene 106.17 50 0.00027 ethylbenzene 106.17 50 0.00026 ethylbenzene 106.17 50 0.00022

xylenes 106.17 50 0.00081 xylenes 106.17 50 0.00079 xylenes 106.17 50 0.00068

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.026499 10.563           0.00251                 hexane 0.025511 10.314                 0.00247                 hexane 0.020563 9.017        0.00228                   

benzene 0.027493 10.563           0.00260                 benzene 0.026404 10.314                 0.00256                 benzene 0.020987 9.017        0.00233                   

2,2,4 TMP 0.001620 10.563           0.00015                 2,2,4 TMP 0.001553 10.314                 0.00015                 2,2,4 TMP 0.001224 9.017        0.00014                   

toluene 0.011510 10.563           0.00109                 toluene 0.011000 10.314                 0.00107                 toluene 0.008505 9.017        0.00094                   

ethylbenzene 0.001320 10.563           0.00012                 ethylbenzene 0.001255 10.314                 0.00012                 ethylbenzene 0.000940 9.017        0.00010                   
xylenes 0.004040 10.563           0.00038                 xylenes 0.003839 10.314                 0.00037                 xylenes 0.002870 9.017        0.00032                   

naphthalene 0.000003 10.563           0.00000                 naphthalene 0.000003 10.314                 0.00000                 naphthalene 0.000002 9.017        0.00000                   
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 2.7581 hexane 6.878 1171.5 224.37 2.6553 hexane 6.878 1171.5 224.37 2.1402
benzene 6.906 1211 220.79 1.7291 benzene 6.906 1211 220.79 1.6605 benzene 6.906 1211 220.79 1.3199

2,2,4 TMP 6.812 1257.8 220.74 0.8939 2,2,4 TMP 6.812 1257.8 220.74 0.8571 2,2,4 TMP 6.812 1257.8 220.74 0.6752
toluene 7.017 1377.6 222.64 0.5123 toluene 7.017 1377.6 222.64 0.4896 toluene 7.017 1377.6 222.64 0.3786

ethylbenzene 6.95 1419.3 212.61 0.1692 ethylbenzene 6.95 1419.3 212.61 0.1609 ethylbenzene 6.95 1419.3 212.61 0.1206
xylenes 7.009 1462.3 215.11 0.1480 xylenes 7.009 1462.3 215.11 0.1406 xylenes 7.009 1462.3 215.11 0.1052

naphthalene 7.146 1831.6 211.82 0.0045 naphthalene 7.146 1831.6 211.82 0.0042 naphthalene 7.146 1831.6 211.82 0.0029

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS
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MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 352.71                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 276.66                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 215.18              lb/month

0.18 tons/month 0.14 tons/month 0.11 tons/month

Product Type Crude RVP 10.92 Product Type Crude RVP 10.92 Product Type Crude RVP 10.92

Monthly Throughput (only change if actual is known) Qmonth -                          barrels/month Monthly Throughput (only change if actual is known) Qmonth -                       barrels/month Monthly Throughput (only change if actual is known) Qmonth -                    barrels/month

Vapor Molecular weight Mv 50.00                      Vapor Molecular weight Mv 50.00                    Vapor Molecular weight Mv 50.00                

Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51 Vapor Pressure Equation Constant A A 10.51

Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR Vapor Pressure Equation Constant B B 4354.04 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.41                    TB = TAA + 0.003 αs I TB 500.20                  TB = TAA + 0.003 αs I TB 489.17              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 511.10 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 500.61 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 489.49 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 7.307                      psia PvA = exp(A-(B/TLA)) PvA 6.113                    psia PvA = exp(A-(B/TLA)) PvA 5.017                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.173 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.135 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.105 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 79.12 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 62.06 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 48.27 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 0.00 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 147.71 lb/month LF = FF P*MvKc) LF 115.86 lb/month LF = FF P*MvKc) LF 90.12 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 125.88 lb/month LD = KDSDD2P*MvKc)/12 months LD 98.73 lb/month LD = KDSDD2P*MvKc)/12 months LD 76.79 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Crude Oil Product - same as January Crude Oil Product - same as January Crude Oil

Total HAP Monthly Emissions 3.163 lb/month Total HAP Monthly Emissions 2.163 lb/month Total HAP Monthly Emissions 1.442 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 1.2175 lb/month hexane 0.8531 lb/month hexane 0.5838 lb/month

benzene 1.1015 lb/month benzene 0.7570 lb/month benzene 0.5068 lb/month

2,2,4 TMP 0.0926 lb/month 2,2,4 TMP 0.0629 lb/month
, ,
TMP 0.0415 lb/month

toluene 0.5042 lb/month toluene 0.3339 lb/month toluene 0.2145 lb/month

ethylbenzene 0.0611 lb/month ethylbenzene 0.0387 lb/month ethylbenzene 0.0237 lb/month

xylenes 0.1858 lb/month xylenes 0.1174 lb/month xylenes 0.0715 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 1.2175 lb/month hexane 0.8531 lb/month hexane 0.5838 lb/month

benzene 1.1015 lb/month benzene 0.7570 lb/month benzene 0.5068 lb/month

2,2,4 TMP 0.0926 lb/month 2,2,4 TMP 0.0629 lb/month
, ,
TMP 0.0415 lb/month

toluene 0.5042 lb/month toluene 0.3339 lb/month toluene 0.2145 lb/month

ethylbenzene 0.0611 lb/month ethylbenzene 0.0387 lb/month ethylbenzene 0.0237 lb/month

xylenes 0.1858 lb/month xylenes 0.1174 lb/month xylenes 0.0715 lb/month

naphthalene 0.0001 lb/month naphthalene 0.0001 lb/month naphthalene 0.0000 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.0000 lb/month hexane 0.0000 lb/month hexane 0.0000 lb/month

benzene 0.0000 lb/month benzene 0.0000 lb/month benzene 0.0000 lb/month

2,2,4 TMP 0.0000 lb/month 2,2,4 TMP 0.0000 lb/month
, ,
TMP 0.0000 lb/month

toluene 0.0000 lb/month toluene 0.0000 lb/month toluene 0.0000 lb/month

ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month ethylbenzene 0.0000 lb/month

xylenes 0.0000 lb/month xylenes 0.0000 lb/month xylenes 0.0000 lb/month

naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month naphthalene 0.0000 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 50 0.00345 hexane 86.18 50 0.00308 hexane 86.18 50 0.00271

benzene 78.11 50 0.00312 benzene 78.11 50 0.00274 benzene 78.11 50 0.00236

2,2,4 TMP 114.23 50 0.00026 2,2,4 TMP 114.23 50 0.00023 2,2,4 TMP 114.23 50 0.00019

toluene 92.14 50 0.00143 toluene 92.14 50 0.00121 toluene 92.14 50 0.00100

ethylbenzene 106.17 50 0.00017 ethylbenzene 106.17 50 0.00014 ethylbenzene 106.17 50 0.00011

xylenes 106.17 50 0.00053 xylenes 106.17 50 0.00042 xylenes 106.17 50 0.00033

naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000 naphthalene 128.17 50 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.014633 7.307          0.00200                  hexane 0.010936 6.113        0.00179                hexane 0.007897 5.017     0.00157            

benzene 0.014607 7.307          0.00200                  benzene 0.010707 6.113        0.00175                benzene 0.007564 5.017     0.00151            

2,2,4 TMP 0.000840 7.307          0.00011                  2,2,4 TMP 0.000608 6.113        0.00010                2,2,4 TMP 0.000424 5.017     0.00008            

toluene 0.005668 7.307          0.00078                  toluene 0.004003 6.113        0.00065                toluene 0.002714 5.017     0.00054            

ethylbenzene 0.000596 7.307          0.00008                  ethylbenzene 0.000403 6.113        0.00007                ethylbenzene 0.000260 5.017     0.00005            
xylenes 0.001813 7.307          0.00025                  xylenes 0.001222 6.113        0.00020                xylenes 0.000785 5.017     0.00016            

naphthalene 0.000001 7.307          0.00000                  naphthalene 0.000001 6.113        0.00000                naphthalene 0.000000 5.017     0.00000            
Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961 hexane 0.004 207 86.18 0.00961
benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590 benzene 0.006 207 78.11 0.01590

2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181 2,2,4 TMP 0.001 207 114.23 0.00181
toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247 toluene 0.01 207 92.14 0.02247

ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780 ethylbenzene 0.004 207 106.17 0.00780
xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730 xylenes 0.014 207 106.17 0.02730

naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059 naphthalene 0.0003684 207 128.17 0.00059
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5230 hexane 6.878 1171.5 224.37 1.1382 hexane 6.878 1171.5 224.37 0.8219
benzene 6.906 1211 220.79 0.9186 benzene 6.906 1211 220.79 0.6734 benzene 6.906 1211 220.79 0.4757

2,2,4 TMP 6.812 1257.8 220.74 0.4633 2,2,4 TMP 6.812 1257.8 220.74 0.3355 2,2,4 TMP 6.812 1257.8 220.74 0.2338
toluene 7.017 1377.6 222.64 0.2523 toluene 7.017 1377.6 222.64 0.1782 toluene 7.017 1377.6 222.64 0.1208

ethylbenzene 6.95 1419.3 212.61 0.0764 ethylbenzene 6.95 1419.3 212.61 0.0517 ethylbenzene 6.95 1419.3 212.61 0.0333
xylenes 7.009 1462.3 215.11 0.0664 xylenes 7.009 1462.3 215.11 0.0448 xylenes 7.009 1462.3 215.11 0.0288

naphthalene 7.146 1831.6 211.82 0.0016 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0005

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS
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MONTH January MONTH February MONTH March
INPUT DATA Symbol Units Symbol Units Symbol Units Symbol Units

39
Nearest US Location Albany, NY Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 274.11               lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 315.13                 lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 399.66                  lb/month

0.14 tons/month 0.16 tons/month 0.20 tons/month

Absolute Pressure PA 14.55                                  psi Product Type Gasoline - RVP 11 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Product Information Monthly Throughput (only change if actual is known) Qmonth 169,194.92        barrels/month Monthly Throughput (only change if actual is known) Qmonth 169,194.92          barrels/month Monthly Throughput (only change if actual is known) Qmonth 169,194.92           barrels/month

Average organic liquid density WL 5.60 lb/gal Vapor Molecular weight Mv 65.00                 Vapor Molecular weight Mv 65.00                   Vapor Molecular weight Mv 65.00                    

Average Reid Vapor Pressure RVP 11.00 Vapor Pressure Equation Constant A A 11.70 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Vapor Pressure Equation Constant B B 5166.90 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Tank design data 0 Daily total solar insolation on a horizontal surface I 532.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 789.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1096.0 Btu/ft2-day

Shell height Hs 45.00 ft Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

Diameter D 125.00 ft TAA = ((TAX+TAN)/2) TAA 483.25               oR TAA = ((TAX+TAN)/2) TAA 485.80                 oR TAA = ((TAX+TAN)/2) TAA 494.80                  oR
Throughput Q 7,106,187                           gal/month Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70               oR Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                 oR Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                  oR
Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80               oR Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                 oR Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                  oR
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

Liquid height (assume 1/2 Hs) HL 22.50 ft TB = TAA + 0.003 αs I TB 484.18               TB = TAA + 0.003 αs I TB 487.17                 TB = TAA + 0.003 αs I TB 496.71                  

Tank Construction (pick from drop down list) Riveted Average Daily Liquid Surface Temperature Eq. 2-6 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

Tank Color (pick from drop down list) Gray, light TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 485.13 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 488.59 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 498.68 oR
Tank Shell Condition (pick from drop down list) Average True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

Tank Interior Condition (pick from drop down list) Light Rust PvA = exp(A-(B/TLA)) PvA 2.842                 psia PvA = exp(A-(B/TLA)) PvA 3.233                   psia PvA = exp(A-(B/TLA)) PvA 3.998                    psia

Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.054 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.063 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.080 NA

Internal floating roof design data Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

Rim Seal Type: Vapor-mounted seal | Rim-mounted secondary  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 80.85 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 93.44 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 119.39 lb/month

Rim Seal Fit (Average or Tight fitting) Average Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

Number of fixed roof support columns Nc 0.00 NA  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.72 lb/month

Effective column diameter (1.1 for 9x7 in. built up columns; 0.7 for 8 in. pipe columms; 1.0 if unk Fc 1.00 ft Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

Deck seam loss per unit seam length factor; 0.0 or 0.14 KD 0.14 lb-mole/ft-yr LF = FF P*MvKc) LF 53.92 lb/month LF = FF P*MvKc) LF 62.32 lb/month LF = FF P*MvKc) LF 79.62 lb/month

Zero wind speed LR factor; see Table 7.1-8  KRa 2.2 lb-mole/ft-yr Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

Wind speed dependent LR factor; see Table 7.1-8 KRb 0.0 lb-mole/(mph)nft*yr LD = KDSDD2P*MvKc)/12 months LD 128.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 148.65 lb/month LD = KDSDD2P*MvKc)/12 months LD 189.93 lb/month

Average ambient wind speed at tank site; for IFR use Zero v 0.0 mph

Seal-related wind speed exponent; see Table 7.1-8 n 4.3 NA HAPS Speciation HAPS Speciation HAPS Speciation

Shell clingage factor; see Table 7.1-10 Cs 0.0015 bbl/1,000 ft2 Product - select from list Gasoline Product - same as January Gasoline Product - same as January Gasoline

Deck Design Data Total HAP Monthly Emissions 6.252 lb/month Total HAP Monthly Emissions 6.813 lb/month Total HAP Monthly Emissions 8.784 lb/month

Deck Seam (choose Welded or Bolted) Bolted Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

Select Deck Construction Type Continuous sheet LTi LTi LTi 

If bolted continuous sheet or panel, enter width 5 hexane 1.0514 lb/month hexane 1.1733 lb/month hexane 1.5900 lb/month

If bolted panel, also enter length 0 benzene 0.8434 lb/month benzene 0.9401 lb/month benzene 1.2755 lb/month

Deck seam length factor; Length of Seam / Area of Deck SD 0.20 ft/ft2 
, ,
TMP 1.4878 lb/month 2,2,4 TMP 1.6385 lb/month 2,2,4 TMP 2.1667 lb/month

Loss Factor toluene 1.6971 lb/month toluene 1.8415 lb/month toluene 2.3581 lb/month

Deck Fitting Data Qty Kf (Table 7.1-12) ethylbenzene 0.2012 lb/month ethylbenzene 0.2100 lb/month ethylbenzene 0.2425 lb/month

Access Hatch Bolted cover, gasketed 2 1.6 xylenes 0.9712 lb/month xylenes 1.0093 lb/month xylenes 1.1508 lb/month

Column Well Built-up column, gasketed sliding cover 0 33.0 naphthalene 0.0447 lb/month naphthalene 0.0448 lb/month naphthalene 0.0450 lb/month

Unslotted Guidepole and Well  Gasketed sliding cover w/pole sleeve 0 8.6 Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Slotted guidepole/sample well Gasketed sliding cover, with pole sleeve 0 11.0 Standing losses Standing losses Standing losses

Gauge-float well (automatic gaugBolted cover, gasketed 0 2.8 hexane 0.9442 lb/month hexane 1.0661 lb/month hexane 1.4827 lb/month

Gauge-hatch/sample port Slit fabric seal, 10% open area 2 12.0 benzene 0.7040 lb/month benzene 0.8007 lb/month benzene 1.1361 lb/month

Vacuum Breaker Weighted mechanical actuation, gasketed 1 6.2 
, ,
TMP 1.0589 lb/month 2,2,4 TMP 1.2096 lb/month 2,2,4 TMP 1.7378 lb/month

Deck drain Stub drain (1-inch diameter) 125 1.2 toluene 0.9466 lb/month toluene 1.0910 lb/month toluene 1.6076 lb/month

Legs (IFR type) IFR type, Adjustable 0 7.9 ethylbenzene 0.0511 lb/month ethylbenzene 0.0599 lb/month ethylbenzene 0.0924 lb/month

Rim Vent Weighted mechanical actuation, gasketed 0 0.7 xylenes 0.2206 lb/month xylenes 0.2587 lb/month xylenes 0.4002 lb/month

Ladder Sliding cover, gasketed 0 56.0 naphthalene 0.0002 lb/month naphthalene 0.0003 lb/month naphthalene 0.0005 lb/month

Ladder / Guide-Pole CombinatioLadder sleeve, gasketed sliding cover 0 60.0 

Monthly deck fitting loss factor: FF 15.28 per month Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

1 Working losses Working losses Working losses

hexane 0.1072 lb/month hexane 0.1072 lb/month hexane 0.1072 lb/month

benzene 0.1394 lb/month benzene 0.1394 lb/month benzene 0.1394 lb/month, ,
TMP 0.4289 lb/month 2,2,4 TMP 0.4289 lb/month 2,2,4 TMP 0.4289 lb/month

toluene 0.7505 lb/month toluene 0.7505 lb/month toluene 0.7505 lb/month

ethylbenzene 0.1501 lb/month ethylbenzene 0.1501 lb/month ethylbenzene 0.1501 lb/month

xylenes 0.7505 lb/month xylenes 0.7505 lb/month xylenes 0.7505 lb/month

naphthalene 0.0445 lb/month naphthalene 0.0445 lb/month naphthalene 0.0445 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00358 hexane 86.18 65 0.00350 hexane 86.18 65 0.00381

benzene 78.11 65 0.00267 benzene 78.11 65 0.00263 benzene 78.11 65 0.00292

2,2,4 TMP 114.23 65 0.00402 2,2,4 TMP 114.23 65 0.00397 2,2,4 TMP 114.23 65 0.00447

toluene 92.14 65 0.00359 toluene 92.14 65 0.00358 toluene 92.14 65 0.00413

ethylbenzene 106.17 65 0.00019 ethylbenzene 106.17 65 0.00020 ethylbenzene 106.17 65 0.00024

xylenes 106.17 65 0.00084 xylenes 106.17 65 0.00085 xylenes 106.17 65 0.00103

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.007684 2.842     0.00270             hexane 0.008538 3.233      0.00264               hexane 0.011496 3.998          0.00288                

benzene 0.006322 2.842     0.00222             benzene 0.007075 3.233      0.00219               benzene 0.009719 3.998          0.00243                
2,2,4 TMP 0.006502 2.842     0.00229             2,2,4 TMP 0.007309 3.233      0.00226               2,2,4 TMP 0.010165 3.998          0.00254                

toluene 0.007205 2.842     0.00254             toluene 0.008173 3.233      0.00253               toluene 0.011657 3.998          0.00292                
ethylbenzene 0.000338 2.842     0.00012             ethylbenzene 0.000390 3.233      0.00012               ethylbenzene 0.000582 3.998          0.00015                

xylenes 0.001457 2.842     0.00051             xylenes 0.001682 3.233      0.00052               xylenes 0.002519 3.998          0.00063                
naphthalene 0.000001 2.842     0.00000             naphthalene 0.000002 3.233      0.00000               naphthalene 0.000003 3.998          0.00000                

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 0.7198 hexane 6.878 1171.5 224.37 0.7998 hexane 6.878 1171.5 224.37 1.0768
benzene 6.906 1211 220.79 0.4129 benzene 6.906 1211 220.79 0.4621 benzene 6.906 1211 220.79 0.6347

2,2,4 TMP 6.812 1257.8 220.74 0.2018 2,2,4 TMP 6.812 1257.8 220.74 0.2269 2,2,4 TMP 6.812 1257.8 220.74 0.3155
toluene 7.017 1377.6 222.64 0.1031 toluene 7.017 1377.6 222.64 0.1169 toluene 7.017 1377.6 222.64 0.1668

ethylbenzene 6.95 1419.3 212.61 0.0278 ethylbenzene 6.95 1419.3 212.61 0.0321 ethylbenzene 6.95 1419.3 212.61 0.0480
xylenes 7.009 1462.3 215.11 0.0240 xylenes 7.009 1462.3 215.11 0.0277 xylenes 7.009 1462.3 215.11 0.0415

naphthalene 7.146 1831.6 211.82 0.0004 naphthalene 7.146 1831.6 211.82 0.0005 naphthalene 7.146 1831.6 211.82 0.0009

MONTHLY IFRT TANK VOC AND HAP ESTIMATIONS
ROUTINE EMISSIONS CALCULATIONS

 Deck legs determined from AP-42 Table 7.1-15.  Stub drains determined from AP-42 7.1-15.  All other fitting data taken from assumptions provided in Global 
IFR roof summary table

ROUTINE EMISSIONS CALCULATIONSROUTINE EMISSIONS CALCULATIONS

Tank No.

Tank 39 Actuals 2018



MONTH April MONTH May MONTH June
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 558.27                        lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 735.76                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 948.74                     lb/month

0.28 tons/month 0.37 tons/month 0.47 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 169,194.92                 barrels/month Monthly Throughput (only change if actual is known) Qmonth 169,194.92             barrels/month Monthly Throughput (only change if actual is known) Qmonth 169,194.92              barrels/month

Vapor Molecular weight Mv 65.00                          Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1496.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1739.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1853.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 507.45                        oR TAA = ((TAX+TAN)/2) TAA 517.90                    oR TAA = ((TAX+TAN)/2) TAA 527.45                     oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                        oR Average daily maximum ambient temperature, Table 7 TAX 528.40                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                     oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                        oR Average daily minimum ambient temperature, Table 7 TAN 507.40                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 510.05                        TB = TAA + 0.003 αs I TB 520.93                    TB = TAA + 0.003 αs I TB 530.67                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.74 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 524.05 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 534.01 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.303                          psia PvA = exp(A-(B/TLA)) PvA 6.582                      psia PvA = exp(A-(B/TLA)) PvA 7.900                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.113 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.149 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.193 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 168.07 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 222.55 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 287.93 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.72 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 112.09 lb/month LF = FF P*MvKc) LF 148.42 lb/month LF = FF P*MvKc) LF 192.02 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 267.39 lb/month LD = KDSDD2P*MvKc)/12 months LD 354.06 lb/month LD = KDSDD2P*MvKc)/12 months LD 458.07 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 12.938 lb/month Total HAP Monthly Emissions 18.102 lb/month Total HAP Monthly Emissions 24.791 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.4344 lb/month hexane 3.4458 lb/month hexane 4.7198 lb/month

benzene 1.9695 lb/month benzene 2.8162 lb/month benzene 3.8973 lb/month

2,2,4 TMP 3.2742 lb/month 2,2,4 TMP 4.6423 lb/month 2,2,4 TMP 6.4055 lb/month

toluene 3.4722 lb/month toluene 4.8849 lb/month toluene 6.7424 lb/month

ethylbenzene 0.3161 lb/month ethylbenzene 0.4135 lb/month ethylbenzene 0.5457 lb/month

xylenes 1.4720 lb/month xylenes 1.8990 lb/month xylenes 2.4805 lb/month

naphthalene 0.0455 lb/month naphthalene 0.0464 lb/month naphthalene 0.0476 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.3272 lb/month hexane 3.3386 lb/month hexane 4.6125 lb/month

benzene 1.8301 lb/month benzene 2.6768 lb/month benzene 3.7580 lb/month

2,2,4 TMP 2.8453 lb/month 2,2,4 TMP 4.2134 lb/month 2,2,4 TMP 5.9766 lb/month

toluene 2.7216 lb/month toluene 4.1344 lb/month toluene 5.9919 lb/month

ethylbenzene 0.1660 lb/month ethylbenzene 0.2634 lb/month ethylbenzene 0.3956 lb/month

xylenes 0.7215 lb/month xylenes 1.1485 lb/month xylenes 1.7299 lb/month

naphthalene 0.0010 lb/month naphthalene 0.0019 lb/month naphthalene 0.0031 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1072 lb/month hexane 0.1072 lb/month hexane 0.1072 lb/month

benzene 0.1394 lb/month benzene 0.1394 lb/month benzene 0.1394 lb/month

2,2,4 TMP 0.4289 lb/month 2,2,4 TMP 0.4289 lb/month 2,2,4 TMP 0.4289 lb/month

toluene 0.7505 lb/month toluene 0.7505 lb/month toluene 0.7505 lb/month

ethylbenzene 0.1501 lb/month ethylbenzene 0.1501 lb/month ethylbenzene 0.1501 lb/month

xylenes 0.7505 lb/month xylenes 0.7505 lb/month xylenes 0.7505 lb/month

naphthalene 0.0445 lb/month naphthalene 0.0445 lb/month naphthalene 0.0445 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00425 hexane 86.18 65 0.00460 hexane 86.18 65 0.00492

benzene 78.11 65 0.00334 benzene 78.11 65 0.00369 benzene 78.11 65 0.00401

2,2,4 TMP 114.23 65 0.00520 2,2,4 TMP 114.23 65 0.00581 2,2,4 TMP 114.23 65 0.00637

toluene 92.14 65 0.00497 toluene 92.14 65 0.00570 toluene 92.14 65 0.00639

ethylbenzene 106.17 65 0.00030 ethylbenzene 106.17 65 0.00036 ethylbenzene 106.17 65 0.00042

xylenes 106.17 65 0.00132 xylenes 106.17 65 0.00158 xylenes 106.17 65 0.00184

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.016998 5.303                  0.00321                      hexane 0.022859 6.582         0.00347                  hexane 0.029301 7.900                      0.00371                   

benzene 0.014748 5.303                  0.00278                      benzene 0.020221 6.582         0.00307                  benzene 0.026339 7.900                      0.00333                   
2,2,4 TMP 0.015680 5.303                  0.00296                      2,2,4 TMP 0.021765 6.582         0.00331                  2,2,4 TMP 0.028643 7.900                      0.00363                   

toluene 0.018594 5.303                  0.00351                      toluene 0.026477 6.582         0.00402                  toluene 0.035601 7.900                      0.00451                   
ethylbenzene 0.000984 5.303                  0.00019                      ethylbenzene 0.001464 6.582         0.00022                  ethylbenzene 0.002040 7.900                      0.00026                   

xylenes 0.004278 5.303                  0.00081                      xylenes 0.006383 6.582         0.00097                  xylenes 0.008920 7.900                      0.00113                   
naphthalene 0.000005 5.303                  0.00000                      naphthalene 0.000009 6.582         0.00000                  naphthalene 0.000013 7.900                      0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5923 hexane 6.878 1171.5 224.37 2.1413 hexane 6.878 1171.5 224.37 2.7447
benzene 6.906 1211 220.79 0.9632 benzene 6.906 1211 220.79 1.3206 benzene 6.906 1211 220.79 1.7202

2,2,4 TMP 6.812 1257.8 220.74 0.4867 2,2,4 TMP 6.812 1257.8 220.74 0.6756 2,2,4 TMP 6.812 1257.8 220.74 0.8891
toluene 7.017 1377.6 222.64 0.2660 toluene 7.017 1377.6 222.64 0.3788 toluene 7.017 1377.6 222.64 0.5094

ethylbenzene 6.95 1419.3 212.61 0.0811 ethylbenzene 6.95 1419.3 212.61 0.1207 ethylbenzene 6.95 1419.3 212.61 0.1682
xylenes 7.009 1462.3 215.11 0.0705 xylenes 7.009 1462.3 215.11 0.1052 xylenes 7.009 1462.3 215.11 0.1471

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0029 naphthalene 7.146 1831.6 211.82 0.0045

ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS ROUTINE EMISSIONS CALCULATIONS

Tank 39 Actuals 2018



MONTH July MONTH August MONTHSeptember
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 1,054.93                lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 999.01                   lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 785.19                     lb/month

0.53 tons/month 0.50 tons/month 0.39 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 169,194.92            barrels/month Monthly Throughput (only change if actual is known) Qmonth 169,194.92            barrels/month Monthly Throughput (only change if actual is known) Qmonth 169,194.92              barrels/month

Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                     Vapor Molecular weight Mv 65.00                       

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 1872.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1640.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 1300.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 531.35                   oR TAA = ((TAX+TAN)/2) TAA 530.15                   oR TAA = ((TAX+TAN)/2) TAA 522.05                     oR
Average daily maximum ambient temperature, Tab TAX 541.00                   oR Average daily maximum ambient temperat TAX 539.70                   oR Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                     oR
Average daily minimum ambient temperature, Table TAN 521.70                   oR Average daily minimum ambient temperatu TAN 520.60                   oR Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                     oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 534.61                   TB = TAA + 0.003 αs I TB 533.00                   TB = TAA + 0.003 αs I TB 524.31                     

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 537.97 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 535.95 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 526.65 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 8.481                     psia PvA = exp(A-(B/TLA)) PvA 8.181                     psia PvA = exp(A-(B/TLA)) PvA 6.908                       psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.215 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.204 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.160 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 320.52 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 303.36 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 237.72 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.72 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 213.76 lb/month LF = FF P*MvKc) LF 202.31 lb/month LF = FF P*MvKc) LF 158.54 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 509.92 lb/month LD = KDSDD2P*MvKc)/12 months LD 482.62 lb/month LD = KDSDD2P*MvKc)/12 months LD 378.20 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 28.272 lb/month Total HAP Monthly Emissions 26.429 lb/month Total HAP Monthly Emissions 19.613 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 5.3719 lb/month hexane 5.0273 lb/month hexane 3.7366 lb/month

benzene 4.4551 lb/month benzene 4.1601 lb/month benzene 3.0618 lb/month

2,2,4 TMP 7.3200 lb/month 2,2,4 TMP 6.8359 lb/month 2,2,4 TMP 5.0415 lb/month

toluene 7.7170 lb/month toluene 7.2004 lb/month toluene 5.3025 lb/month

ethylbenzene 0.6164 lb/month ethylbenzene 0.5788 lb/month ethylbenzene 0.4429 lb/month

xylenes 2.7918 lb/month xylenes 2.6263 lb/month xylenes 2.0280 lb/month

naphthalene 0.0483 lb/month naphthalene 0.0479 lb/month naphthalene 0.0466 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 5.2647 lb/month hexane 4.9201 lb/month hexane 3.6294 lb/month

benzene 4.3157 lb/month benzene 4.0207 lb/month benzene 2.9224 lb/month

2,2,4 TMP 6.8911 lb/month 2,2,4 TMP 6.4071 lb/month 2,2,4 TMP 4.6126 lb/month

toluene 6.9664 lb/month toluene 6.4498 lb/month toluene 4.5519 lb/month

ethylbenzene 0.4663 lb/month ethylbenzene 0.4287 lb/month ethylbenzene 0.2928 lb/month

xylenes 2.0412 lb/month xylenes 1.8758 lb/month xylenes 1.2775 lb/month

naphthalene 0.0038 lb/month naphthalene 0.0034 lb/month naphthalene 0.0021 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1072 lb/month hexane 0.1072 lb/month hexane 0.1072 lb/month

benzene 0.1394 lb/month benzene 0.1394 lb/month benzene 0.1394 lb/month

2,2,4 TMP 0.4289 lb/month 2,2,4 TMP 0.4289 lb/month 2,2,4 TMP 0.4289 lb/month

toluene 0.7505 lb/month toluene 0.7505 lb/month toluene 0.7505 lb/month

ethylbenzene 0.1501 lb/month ethylbenzene 0.1501 lb/month ethylbenzene 0.1501 lb/month

xylenes 0.7505 lb/month xylenes 0.7505 lb/month xylenes 0.7505 lb/month

naphthalene 0.0445 lb/month naphthalene 0.0445 lb/month naphthalene 0.0445 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00504 hexane 86.18 65 0.00498 hexane 86.18 65 0.00469

benzene 78.11 65 0.00413 benzene 78.11 65 0.00407 benzene 78.11 65 0.00377

2,2,4 TMP 114.23 65 0.00660 2,2,4 TMP 114.23 65 0.00648 2,2,4 TMP 114.23 65 0.00596

toluene 92.14 65 0.00667 toluene 92.14 65 0.00653 toluene 92.14 65 0.00588

ethylbenzene 106.17 65 0.00045 ethylbenzene 106.17 65 0.00043 ethylbenzene 106.17 65 0.00038

xylenes 106.17 65 0.00195 xylenes 106.17 65 0.00190 xylenes 106.17 65 0.00165

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.032250 8.481             0.00380                 hexane 0.030719 8.181                   0.00375                 hexane 0.024415 6.908        0.00353                   

benzene 0.029168 8.481             0.00344                 benzene 0.027697 8.181                   0.00339                 benzene 0.021690 6.908        0.00314                   
2,2,4 TMP 0.031847 8.481             0.00376                 2,2,4 TMP 0.030180 8.181                   0.00369                 2,2,4 TMP 0.023410 6.908        0.00339                   

toluene 0.039914 8.481             0.00471                 toluene 0.037665 8.181                   0.00460                 toluene 0.028641 6.908        0.00415                   
ethylbenzene 0.002319 8.481             0.00027                 ethylbenzene 0.002173 8.181                   0.00027                 ethylbenzene 0.001599 6.908        0.00023                   

xylenes 0.010150 8.481             0.00120                 xylenes 0.009506 8.181                   0.00116                 xylenes 0.006976 6.908        0.00101                   
naphthalene 0.000016 8.481             0.00000                 naphthalene 0.000014 8.181                   0.00000                 naphthalene 0.000010 6.908        0.00000                   

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 3.0210 hexane 6.878 1171.5 224.37 2.8776 hexane 6.878 1171.5 224.37 2.2871
benzene 6.906 1211 220.79 1.9050 benzene 6.906 1211 220.79 1.8089 benzene 6.906 1211 220.79 1.4166

2,2,4 TMP 6.812 1257.8 220.74 0.9886 2,2,4 TMP 6.812 1257.8 220.74 0.9368 2,2,4 TMP 6.812 1257.8 220.74 0.7267
toluene 7.017 1377.6 222.64 0.5711 toluene 7.017 1377.6 222.64 0.5389 toluene 7.017 1377.6 222.64 0.4098

ethylbenzene 6.95 1419.3 212.61 0.1911 ethylbenzene 6.95 1419.3 212.61 0.1791 ethylbenzene 6.95 1419.3 212.61 0.1318
xylenes 7.009 1462.3 215.11 0.1673 xylenes 7.009 1462.3 215.11 0.1567 xylenes 7.009 1462.3 215.11 0.1150

naphthalene 7.146 1831.6 211.82 0.0053 naphthalene 7.146 1831.6 211.82 0.0048 naphthalene 7.146 1831.6 211.82 0.0033
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MONTH October MONTH November MONTH December
Symbol Units Symbol Units Symbol Units

Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 559.99                    lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 429.12                  lb/month Total VOC Losses (Eq.2-1 & 2-2: LT = LR+LW+LF+LD) LT 328.40              lb/month

0.28 tons/month 0.21 tons/month 0.16 tons/month

Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5 Product Type Gasoline - RVP 11.5

Monthly Throughput (only change if actual is known) Qmonth 169,194.92             barrels/month Monthly Throughput (only change if actual is known) Qmonth 169,194.92           barrels/month Monthly Throughput (only change if actual is known) Qmonth 169,194.92       barrels/month

Vapor Molecular weight Mv 65.00                      Vapor Molecular weight Mv 65.00                    Vapor Molecular weight Mv 65.00                

Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68 Vapor Pressure Equation Constant A A 11.68

Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR Vapor Pressure Equation Constant B B 5134.09 oR
Daily total solar insolation on a horizontal surface I 882.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 534.0 Btu/ft2-day Daily total solar insolation on a horizontal surface I 422.0 Btu/ft2-day
Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30 Average Daily Ambient Temperature Eq. 1-30

TAA = ((TAX+TAN)/2) TAA 509.75                    oR TAA = ((TAX+TAN)/2) TAA 499.80                  oR TAA = ((TAX+TAN)/2) TAA 488.85              oR
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                    oR Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                  oR Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60              oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                    oR Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                  oR Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10              oR

Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: Liquid Bulk Temperature Eq 1-31: 

TB = TAA + 0.003 αs I TB 511.28                    TB = TAA + 0.003 αs I TB 500.73                  TB = TAA + 0.003 αs I TB 489.58              

Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28 Average Daily Liquid Surface Temperature Eq. 1-28

TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 512.87 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 501.69 oR TLA = 0.3*TAA + 0.7*TB + 0.004*α*I TLA 490.34 oR
True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25: True Vapor Pressure Eq. 1-25:

PvA = exp(A-(B/TLA)) PvA 5.316                      psia PvA = exp(A-(B/TLA)) PvA 4.253                    psia PvA = exp(A-(B/TLA)) PvA 3.356                psia

Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4: Vapor pressure function Eq. 2-4:

P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.113 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.086 NA P*=PVA/PA/(1+(1-(PVA/PA))0.5)2 P* 0.065 NA

Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3: Rim Seal Losses Eq. 2-3:

 LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 168.60 lb/month  LR = ((KRa + KRb v

n)DP* Mv Kc)/12 months LR 128.43 lb/month  LR = ((KRa + KRb v
n)DP* Mv Kc)/12 months LR 97.51 lb/month

Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19: Withdrawal losses Eq. 2-19:

 LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.72 lb/month  LW=[((0.943)QCsWL)/D]*[1+(NcFc/D)] LW 10.72 lb/month

Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  Deck Fitting Losses Eq.2-13:  

LF = FF P*MvKc) LF 112.44 lb/month LF = FF P*MvKc) LF 85.65 lb/month LF = FF P*MvKc) LF 65.03 lb/month

Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: Deck Seam Losses Eq. 2-18: 

LD = KDSDD2P*MvKc)/12 months LD 268.23 lb/month LD = KDSDD2P*MvKc)/12 months LD 204.32 lb/month LD = KDSDD2P*MvKc)/12 months LD 155.13 lb/month

HAPS Speciation HAPS Speciation HAPS Speciation

Product - same as January Gasoline Product - same as January Gasoline Product - same as January Gasoline

Total HAP Monthly Emissions 12.986 lb/month Total HAP Monthly Emissions 9.514 lb/month Total HAP Monthly Emissions 7.109 lb/month

Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emissions Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW Individual HAP Monthly Emis Eq. 40-2  LTi =ZVi(LR + LF + LD) + ZLiLW

LTi LTi LTi 

hexane 2.4439 lb/month hexane 1.7413 lb/month hexane 1.2368 lb/month

benzene 1.9773 lb/month benzene 1.3987 lb/month benzene 0.9908 lb/month

2,2,4 TMP 3.2868 lb/month 2,2,4 TMP 2.3620 lb/month
, ,
TMP 1.7179 lb/month

toluene 3.4851 lb/month toluene 2.5520 lb/month toluene 1.9184 lb/month

ethylbenzene 0.3170 lb/month ethylbenzene 0.2551 lb/month ethylbenzene 0.2148 lb/month

xylenes 1.4759 lb/month xylenes 1.2053 lb/month xylenes 1.0299 lb/month

naphthalene 0.0456 lb/month naphthalene 0.0451 lb/month naphthalene 0.0448 lb/month

Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emissions Standing losses =ZVi(LR + LF + LD) Individual HAP Monthly Emis Standing losses =ZVi(LR + LF + LD)

Standing losses Standing losses Standing losses

hexane 2.3367 lb/month hexane 1.6341 lb/month hexane 1.1296 lb/month

benzene 1.8379 lb/month benzene 1.2593 lb/month benzene 0.8514 lb/month

2,2,4 TMP 2.8580 lb/month 2,2,4 TMP 1.9332 lb/month
, ,
TMP 1.2890 lb/month

toluene 2.7345 lb/month toluene 1.8014 lb/month toluene 1.1678 lb/month

ethylbenzene 0.1669 lb/month ethylbenzene 0.1050 lb/month ethylbenzene 0.0647 lb/month

xylenes 0.7253 lb/month xylenes 0.4548 lb/month xylenes 0.2794 lb/month

naphthalene 0.0011 lb/month naphthalene 0.0006 lb/month naphthalene 0.0003 lb/month

Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emissions Working losses = ZLiLW Individual HAP Monthly Emis Working losses = ZLiLW

Working losses Working losses Working losses

hexane 0.1072 lb/month hexane 0.1072 lb/month hexane 0.1072 lb/month

benzene 0.1394 lb/month benzene 0.1394 lb/month benzene 0.1394 lb/month

2,2,4 TMP 0.4289 lb/month 2,2,4 TMP 0.4289 lb/month
, ,
TMP 0.4289 lb/month

toluene 0.7505 lb/month toluene 0.7505 lb/month toluene 0.7505 lb/month

ethylbenzene 0.1501 lb/month ethylbenzene 0.1501 lb/month ethylbenzene 0.1501 lb/month

xylenes 0.7505 lb/month xylenes 0.7505 lb/month xylenes 0.7505 lb/month

naphthalene 0.0445 lb/month naphthalene 0.0445 lb/month naphthalene 0.0445 lb/month

Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight Concentrations Eq. 40-6 ZVi = yiMi / MV Vapor Weight ConcentrationsZVi = yiMi / MV

Mi MV ZVi Mi MV ZVi Mi MV ZVi

hexane 86.18 65 0.00425 hexane 86.18 65 0.00391 hexane 86.18 65 0.00356

benzene 78.11 65 0.00335 benzene 78.11 65 0.00301 benzene 78.11 65 0.00268

2,2,4 TMP 114.23 65 0.00520 2,2,4 TMP 114.23 65 0.00462 2,2,4 TMP 114.23 65 0.00406

toluene 92.14 65 0.00498 toluene 92.14 65 0.00431 toluene 92.14 65 0.00368

ethylbenzene 106.17 65 0.00030 ethylbenzene 106.17 65 0.00025 ethylbenzene 106.17 65 0.00020

xylenes 106.17 65 0.00132 xylenes 106.17 65 0.00109 xylenes 106.17 65 0.00088

naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000 naphthalene 128.17 65 0.00000

Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA Vapor Mole Fraction Eq. 40-5    yi = Pi / PVA

Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi Pi = PVAI(xi) PVA yi

hexane 0.017057 5.316          0.00321                  hexane 0.012528 4.253        0.00295                hexane 0.009001 3.356     0.00268            

benzene 0.014803 5.316          0.00278                  benzene 0.010652 4.253        0.00250                benzene 0.007485 3.356     0.00223            
2,2,4 TMP 0.015739 5.316          0.00296                  2,2,4 TMP 0.011182 4.253        0.00263                2,2,4 TMP 0.007749 3.356     0.00231            

toluene 0.018670 5.316          0.00351                  toluene 0.012918 4.253        0.00304                toluene 0.008704 3.356     0.00259            
ethylbenzene 0.000989 5.316          0.00019                  ethylbenzene 0.000653 4.253        0.00015                ethylbenzene 0.000418 3.356     0.00012            

xylenes 0.004298 5.316          0.00081                  xylenes 0.002830 4.253        0.00067                xylenes 0.001807 3.356     0.00054            
naphthalene 0.000005 5.316          0.00000                  naphthalene 0.000003 4.253        0.00000                naphthalene 0.000002 3.356     0.00000            

Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi Liquid Mole Fraction Eq. 40-4 xi = (ZLiML)/Mi

ZLi ML Mi Xi ZLi ML Mi Xi ZLi ML Mi Xi

hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068 hexane 0.01 92 86.18 0.01068
benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531 benzene 0.013 92 78.11 0.01531

2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222 2,2,4 TMP 0.04 92 114.23 0.03222
toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989 toluene 0.07 92 92.14 0.06989

ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213 ethylbenzene 0.014 92 106.17 0.01213
xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066 xylenes 0.07 92 106.17 0.06066

naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298 naphthalene 0.00415 92 128.17 0.00298
Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C))) Component Vapor pressure  PVAi=(0.019337)10^(A-(B/(TLA+C)))

A B C PVAi A B C PVAi A B C PVAi

hexane 6.878 1171.5 224.37 1.5978 hexane 6.878 1171.5 224.37 1.1735 hexane 6.878 1171.5 224.37 0.8431
benzene 6.906 1211 220.79 0.9667 benzene 6.906 1211 220.79 0.6957 benzene 6.906 1211 220.79 0.4888

2,2,4 TMP 6.812 1257.8 220.74 0.4886 2,2,4 TMP 6.812 1257.8 220.74 0.3471 2,2,4 TMP 6.812 1257.8 220.74 0.2405
toluene 7.017 1377.6 222.64 0.2671 toluene 7.017 1377.6 222.64 0.1848 toluene 7.017 1377.6 222.64 0.1245

ethylbenzene 6.95 1419.3 212.61 0.0815 ethylbenzene 6.95 1419.3 212.61 0.0538 ethylbenzene 6.95 1419.3 212.61 0.0345
xylenes 7.009 1462.3 215.11 0.0709 xylenes 7.009 1462.3 215.11 0.0467 xylenes 7.009 1462.3 215.11 0.0298

naphthalene 7.146 1831.6 211.82 0.0017 naphthalene 7.146 1831.6 211.82 0.0010 naphthalene 7.146 1831.6 211.82 0.0006
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Monthly Calculations - JANUARY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 34.99                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.934

1.75E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0188 0.0100 0.0088 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0867 0.0461 0.0406 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 16.38 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 327,486 ft3/month toluene 0.8710 0.4631 0.4078 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0962 0.0512 0.0451 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 1.8526 0.9851 0.8675 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0088 0.0047 0.0041 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q 2,450,018                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 7.31 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 43.35                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.666 Vapor Weight Concentrations Vapor Mole Fraction

2.17E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0227 0.0128 0.0099 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.1053 0.0593 0.0459 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 18.92 lb/month toluene 1.0738 0.6051 0.4687 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 327,486 ft3/month ethylbenzene 0.1209 0.0682 0.0528 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.3313 1.3137 1.0175 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0117 0.0066 0.0051 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q 2,450,018                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 8.09 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 75.49                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.503 Vapor Weight Concentrations Vapor Mole Fraction

3.77E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0366 0.0233 0.0133 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1734 0.1105 0.0629 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 27.40 lb/month toluene 1.8415 1.1732 0.6684 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 327,486 ft3/month ethylbenzene 0.2178 0.1387 0.0790 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.2098 2.6819 1.5279 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0239 0.0152 0.0087 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q 2,450,018                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 7.31 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) APRIL
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 138.97                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 12.196 Vapor Weight Concentrations Vapor Mole Fraction

6.95E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0606 0.0411 0.0194 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2951 0.2004 0.0947 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 44.61 lb/month toluene 3.3036 2.2432 1.0604 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 327,486 ft3/month ethylbenzene 0.4156 0.2822 0.1334 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.0674 5.4778 2.5895 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0538 0.0365 0.0173 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q 2,450,018                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 7.55 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 218.10                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 19.327 Vapor Weight Concentrations Vapor Mole Fraction

1.09E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0875 0.0617 0.0258 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4350 0.3068 0.1282 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 64.29 lb/month toluene 5.0643 3.5716 1.4927 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 327,486 ft3/month ethylbenzene 0.6662 0.4698 0.1964 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 12.9762 9.1514 3.8248 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0975 0.0688 0.0287 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q 2,450,018                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 7.31 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 288.58                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.705 Vapor Weight Concentrations Vapor Mole Fraction

1.44E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.1080 0.0755 0.0325 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.5453 0.3812 0.1641 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 86.86 lb/month toluene 6.5550 4.5821 1.9729 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 327,486 ft3/month ethylbenzene 0.8937 0.6247 0.2690 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 17.4583 12.2038 5.2546 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1445 0.1010 0.0435 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q 2,450,018                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 7.55 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 329.57                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 29.395 Vapor Weight Concentrations Vapor Mole Fraction

1.65E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1200 0.0845 0.0355 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.6097 0.4294 0.1802 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 97.43 lb/month toluene 7.4189 5.2257 2.1932 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 327,486 ft3/month ethylbenzene 1.0251 0.7220 0.3030 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 20.0489 14.1220 5.9269 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1722 0.1213 0.0509 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q 2,450,018                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 7.31 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 287.55                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.626 Vapor Weight Concentrations Vapor Mole Fraction

1.44E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1066 0.0730 0.0335 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5393 0.3696 0.1698 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 90.51 lb/month toluene 6.5114 4.4618 2.0496 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 327,486 ft3/month ethylbenzene 0.8919 0.6112 0.2807 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 17.4310 11.9442 5.4868 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1462 0.1002 0.0460 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q 2,450,018                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 7.31 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 192.00                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 17.029 Vapor Weight Concentrations Vapor Mole Fraction

9.60E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0763 0.0495 0.0267 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3800 0.2468 0.1332 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 67.32 lb/month toluene 4.4446 2.8863 1.5583 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 327,486 ft3/month ethylbenzene 0.5878 0.3817 0.2061 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 11.4532 7.4375 4.0156 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0873 0.0567 0.0306 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q 2,450,018                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 7.55 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.
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Monthly Calculations (continued) OCTOBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 108.63                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 9.520 Vapor Weight Concentrations Vapor Mole Fraction

5.43E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0478 0.0290 0.0188 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2325 0.1410 0.0915 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 42.74 lb/month toluene 2.5894 1.5706 1.0189 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 327,486 ft3/month ethylbenzene 0.3239 0.1964 0.1274 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.2849 3.8120 2.4729 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0413 0.0250 0.0162 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 2,450,018                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 7.31 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 60.06                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 5.186 Vapor Weight Concentrations Vapor Mole Fraction

3.00E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0288 0.0149 0.0139 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1369 0.0709 0.0660 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 28.95 lb/month toluene 1.4616 0.7571 0.7045 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 327,486 ft3/month ethylbenzene 0.1740 0.0901 0.0839 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.3651 1.7431 1.6220 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0194 0.0101 0.0094 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 2,450,018                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 7.55 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
28

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 38.17                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.233 Vapor Weight Concentrations Vapor Mole Fraction

1.91E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0199 0.0097 0.0101 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0923 0.0452 0.0472 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 19.50 lb/month toluene 0.9446 0.4621 0.4825 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 327,486 ft3/month ethylbenzene 0.1068 0.0522 0.0545 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.0589 1.0071 1.0517 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0104 0.0051 0.0053 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 2,450,018                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 7.31 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations - JANUARY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 34.93                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.930

1.75E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0188 0.0100 0.0088 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0866 0.0461 0.0405 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 16.33 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month toluene 0.8696 0.4631 0.4065 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0961 0.0512 0.0449 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 1.8497 0.9851 0.8646 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0088 0.0047 0.0041 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 43.28                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.660 Vapor Weight Concentrations Vapor Mole Fraction

2.16E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0226 0.0128 0.0099 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.1051 0.0593 0.0458 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 18.85 lb/month toluene 1.0722 0.6051 0.4671 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.1208 0.0682 0.0526 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.3278 1.3137 1.0141 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0116 0.0066 0.0051 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 8.06 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 75.39                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.495 Vapor Weight Concentrations Vapor Mole Fraction

3.77E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0365 0.0233 0.0132 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1732 0.1105 0.0627 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 27.30 lb/month toluene 1.8392 1.1732 0.6661 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.2175 0.1387 0.0788 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.2046 2.6819 1.5227 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0238 0.0152 0.0086 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) APRIL
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 138.81                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 12.183 Vapor Weight Concentrations Vapor Mole Fraction

6.94E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0605 0.0411 0.0194 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2948 0.2004 0.0944 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 44.45 lb/month toluene 3.3000 2.2432 1.0568 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.4151 0.2822 0.1329 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.0585 5.4778 2.5807 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0537 0.0365 0.0172 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 7.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 217.88                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 19.307 Vapor Weight Concentrations Vapor Mole Fraction

1.09E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0874 0.0617 0.0257 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4346 0.3068 0.1278 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 64.07 lb/month toluene 5.0592 3.5716 1.4876 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.6655 0.4698 0.1957 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 12.9631 9.1514 3.8117 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0974 0.0688 0.0286 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 288.28                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.678 Vapor Weight Concentrations Vapor Mole Fraction

1.44E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.1078 0.0755 0.0324 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.5447 0.3812 0.1636 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 86.56 lb/month toluene 6.5482 4.5821 1.9662 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.8927 0.6247 0.2681 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 17.4404 12.2038 5.2366 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1444 0.1010 0.0434 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 7.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 329.23                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 29.365 Vapor Weight Concentrations Vapor Mole Fraction

1.65E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1199 0.0845 0.0353 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.6090 0.4294 0.1796 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 97.09 lb/month toluene 7.4114 5.2257 2.1857 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 1.0240 0.7220 0.3020 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 20.0287 14.1220 5.9067 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1720 0.1213 0.0507 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 287.24                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.599 Vapor Weight Concentrations Vapor Mole Fraction

1.44E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1064 0.0730 0.0334 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5388 0.3696 0.1692 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 90.21 lb/month toluene 6.5044 4.4618 2.0426 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.8909 0.6112 0.2798 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 17.4122 11.9442 5.4681 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1460 0.1002 0.0459 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 191.77                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 17.009 Vapor Weight Concentrations Vapor Mole Fraction

9.59E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0762 0.0495 0.0267 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3796 0.2468 0.1328 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 67.09 lb/month toluene 4.4393 2.8863 1.5530 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.5870 0.3817 0.2054 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 11.4395 7.4375 4.0019 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0872 0.0567 0.0305 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 7.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) OCTOBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 108.49                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 9.507 Vapor Weight Concentrations Vapor Mole Fraction

5.42E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0478 0.0290 0.0188 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2322 0.1410 0.0912 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 42.60 lb/month toluene 2.5860 1.5706 1.0154 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.3235 0.1964 0.1270 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.2765 3.8120 2.4645 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0412 0.0250 0.0162 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 59.96                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 5.177 Vapor Weight Concentrations Vapor Mole Fraction

3.00E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0287 0.0149 0.0138 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1366 0.0709 0.0657 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 28.85 lb/month toluene 1.4592 0.7571 0.7021 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.1737 0.0901 0.0836 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.3596 1.7431 1.6165 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0194 0.0101 0.0093 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 7.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
29

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 38.10                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.227 Vapor Weight Concentrations Vapor Mole Fraction

1.91E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0198 0.0097 0.0101 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0922 0.0452 0.0470 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 19.43 lb/month toluene 0.9429 0.4621 0.4809 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.1066 0.0522 0.0544 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.0553 1.0071 1.0481 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0104 0.0051 0.0053 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations - JANUARY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 14.87 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 18.13                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.517

9.07E-03 ton/month Stock Vapor Density Wv 0.0000 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.034 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0098 0.0081 0.0018 86.18 130 0.00054 0.000002 0.002      0.00082        

Absolute Pressure PA 14.55                        psi benzene 0.0452 0.0371 0.0081 78.11 130 0.00249 0.000008 0.002      0.00415        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 3.27 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 67,971 ft3/month toluene 0.4520 0.3706 0.0814 92.14 130 0.02493 0.000068 0.002      0.03517        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0497 0.0407 0.0089 106.17 130 0.00274 0.000006 0.002      0.00335        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 0.9558 0.7836 0.1722 106.17 130 0.05271 0.000125 0.002      0.06455        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0000 lb/ft3 naphthalene 0.0045 0.0037 0.0008 128.17 130 2.47E-04 4.84E-07 0.002      2.51E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0019 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7246

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4158
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2040

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0342 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1039
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 16.60 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0281
Throughput Q 508,511                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0006 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0242

Turnovers N 1.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0004

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0019 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 485.35 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 16.60 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.11 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00061 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00225 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00165 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 489.50 oR

Not Insulated PVA 0.001928963 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.20 oR

Partially Insulated PVA 0.001935725

Fully Insulated PVA 0.001845112 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00055 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00223 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016763 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 489.22 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 481.66 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.18                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 485.35 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 485.44 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 486.30 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 486.71 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.18 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 4.805E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 4.818E-05
Fully Insulated Wv 4.617E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.52 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 22.23                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.873 Vapor Weight Concentrations Vapor Mole Fraction

1.11E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.042 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0118 0.0098 0.0020 86.18 130 0.00053 0.000002 0.002      0.00080        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.0544 0.0454 0.0091 78.11 130 0.00245 0.000009 0.002      0.00408        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 3.70 lb/month toluene 0.5517 0.4598 0.0919 92.14 130 0.02482 0.000077 0.002      0.03503        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 67,971 ft3/month ethylbenzene 0.0616 0.0514 0.0103 106.17 130 0.00277 0.000007 0.002      0.00340        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.1878 0.9899 0.1979 106.17 130 0.05344 0.000144 0.002      0.06544        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0058 0.0048 0.0010 128.17 130 2.62E-04 5.86E-07 0.002      2.66E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8076

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0022 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4669

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2304
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1183

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0417 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0325
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.35 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0281

Throughput Q 508,511                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Turnovers N 1.68 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0022 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 488.91 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.35 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.75 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00084 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00266 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00182 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 494.00 oR

Not Insulated PVA 0.002205041 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 483.82 oR

Partially Insulated PVA 0.002216347

Fully Insulated PVA 0.002066212 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00078 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00263 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018581 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 493.74 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.36 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.17                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 488.91 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 489.05 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 490.33 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 490.93 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.17 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.448E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.469E-05
Fully Insulated Wv 5.138E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 34.88 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 40.14                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.445 Vapor Weight Concentrations Vapor Mole Fraction

2.01E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.050 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0198 0.0172 0.0026 86.18 130 0.00049 0.000002 0.003      0.00074        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0933 0.0811 0.0122 78.11 130 0.00233 0.000012 0.003      0.00387        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 5.26 lb/month toluene 0.9827 0.8539 0.1288 92.14 130 0.02448 0.000111 0.003      0.03454        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 67,971 ft3/month ethylbenzene 0.1150 0.0999 0.0151 106.17 130 0.00287 0.000011 0.003      0.00351        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.2219 1.9307 0.2912 106.17 130 0.05536 0.000217 0.003      0.06778        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0123 0.0107 0.0016 128.17 130 3.05E-04 9.92E-07 0.003      3.10E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.0907

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0032 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6434

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3220
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1694

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0500 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0488
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 24.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0423

Throughput Q 508,511                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0014 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0009

Turnovers N 1.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0032 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 499.12 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 24.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.15 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00143 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00399 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00256 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 505.35 oR

Not Insulated PVA 0.003200929 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 492.90 oR

Partially Insulated PVA 0.00322282

Fully Insulated PVA 0.002934849 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00134 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00395 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026144 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 505.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 493.52 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 496.71                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 499.12 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 499.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 496.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 501.09 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 501.92 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 496.71 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 7.739E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 7.779E-05
Fully Insulated Wv 7.158E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank 64 Actuals 2018



Monthly Calculations (continued) APRIL
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.87 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 74.24                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.494 Vapor Weight Concentrations Vapor Mole Fraction

3.71E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.061 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0331 0.0294 0.0037 86.18 130 0.00045 0.000004 0.005      0.00067        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1604 0.1423 0.0181 78.11 130 0.00216 0.000019 0.005      0.00360        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.005      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 8.38 lb/month toluene 1.7756 1.5753 0.2003 92.14 130 0.02392 0.000177 0.005      0.03374        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 67,971 ft3/month ethylbenzene 0.2205 0.1956 0.0249 106.17 130 0.00297 0.000019 0.005      0.00364        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.2769 3.7944 0.4825 106.17 130 0.05761 0.000370 0.005      0.07053        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0276 0.0245 0.0031 128.17 130 3.71E-04 1.98E-06 0.005      3.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.6185

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.9801

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.4994
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2713

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0614 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0829
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.42 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0721

Throughput Q 508,511                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0028 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0018

Turnovers N 1.57 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 513.35 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.42 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 29.41 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00281 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00682 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00401 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 521.21 oR

Not Insulated PVA 0.005248947 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 505.49 oR

Partially Insulated PVA 0.005295307

Fully Insulated PVA 0.004692031 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00265 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00676 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0041162 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 520.96 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 506.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 510.05                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 513.35 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 513.61 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 510.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 516.04 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 517.17 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 510.05 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.232E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.240E-04
Fully Insulated Wv 1.114E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 105.16 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 117.10                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 10.349 Vapor Weight Concentrations Vapor Mole Fraction

5.85E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.067 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0482 0.0433 0.0049 86.18 130 0.00041 0.000005 0.008      0.00062        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2383 0.2140 0.0243 78.11 130 0.00203 0.000026 0.008      0.00339        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.008      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 11.94 lb/month toluene 2.7401 2.4607 0.2794 92.14 130 0.02340 0.000253 0.008      0.03301        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 67,971 ft3/month ethylbenzene 0.3555 0.3193 0.0362 106.17 130 0.00304 0.000028 0.008      0.00372        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.9172 6.2119 0.7053 106.17 130 0.05907 0.000554 0.008      0.07233        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0501 0.0450 0.0051 128.17 130 4.28E-04 3.32E-06 0.008      4.34E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.1802

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0077 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.3462

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.6951
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3870

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0668 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1236
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 34.87 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1078

Throughput Q 508,511                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0044 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0030

Turnovers N 1.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0077 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 524.76 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 34.87 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 32.77 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00435 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01010 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00575 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 533.48 oR

Not Insulated PVA 0.007654065 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 516.04 oR

Partially Insulated PVA 0.007729302

Fully Insulated PVA 0.006755472 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00412 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01003 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0059069 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 533.25 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 516.87 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 520.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 524.76 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 525.06 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 520.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 527.89 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 529.20 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 520.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.757E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.769E-04
Fully Insulated Wv 1.571E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 135.88 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 151.97                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 13.513 Vapor Weight Concentrations Vapor Mole Fraction

7.60E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.066 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0584 0.0523 0.0062 86.18 130 0.00038 0.000006 0.011      0.00058        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2933 0.2623 0.0311 78.11 130 0.00193 0.000034 0.011      0.00321        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.011      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 16.09 lb/month toluene 3.4826 3.1139 0.3687 92.14 130 0.02292 0.000340 0.011      0.03233        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 67,971 ft3/month ethylbenzene 0.4683 0.4187 0.0496 106.17 130 0.00308 0.000040 0.011      0.00377        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 9.1379 8.1705 0.9674 106.17 130 0.06013 0.000774 0.011      0.07362        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0729 0.0651 0.0077 128.17 130 4.79E-04 5.11E-06 0.011      4.86E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.7955

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0105 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.7540

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.9152
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5206

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0664 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1723
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 35.28 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1507

Throughput Q 508,511                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0058 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0046

Turnovers N 1.57 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0105 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 534.76 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 35.28 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 33.31 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00583 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01378 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00795 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 543.58 oR

Not Insulated PVA 0.010513185 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 525.94 oR

Partially Insulated PVA 0.010619231

Fully Insulated PVA 0.009248362 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00554 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01371 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0081618 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 543.41 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 526.75 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 530.67                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 534.76 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 535.08 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 530.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 538.09 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 539.49 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 530.67 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.367E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.385E-04
Fully Insulated Wv 2.111E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 156.02 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 174.08                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 15.505 Vapor Weight Concentrations Vapor Mole Fraction

8.70E-02 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.066 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0651 0.0584 0.0068 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.3290 0.2949 0.0341 78.11 130 0.00189 0.000037 0.012      0.00315        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 18.06 lb/month toluene 3.9546 3.5444 0.4102 92.14 130 0.02272 0.000381 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 67,971 ft3/month ethylbenzene 0.5390 0.4831 0.0559 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 10.5305 9.4381 1.0923 106.17 130 0.06049 0.000881 0.012      0.07407        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0871 0.0781 0.0090 128.17 130 5.01E-04 6.04E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0764

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9422

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0173
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5836

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0658 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1958
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 35.23 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1715

Throughput Q 508,511                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0065 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0054

Turnovers N 1.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.73 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 35.23 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 33.30 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00648 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01551 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00903 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 547.54 oR

Not Insulated PVA 0.011887936 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.93 oR

Partially Insulated PVA 0.012007295

Fully Insulated PVA 0.010463857 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00617 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01544 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0092662 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 547.38 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.74 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.61                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.73 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.06 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 542.10 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 543.51 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.61 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.657E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.676E-04
Fully Insulated Wv 2.371E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 135.66 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 152.66                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 13.586 Vapor Weight Concentrations Vapor Mole Fraction

7.63E-02 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.061 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0580 0.0515 0.0065 86.18 130 0.00038 0.000006 0.011      0.00057        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2918 0.2593 0.0325 78.11 130 0.00191 0.000035 0.011      0.00318        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.011      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 17.00 lb/month toluene 3.4843 3.0963 0.3879 92.14 130 0.02282 0.000359 0.011      0.03220        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 67,971 ft3/month ethylbenzene 0.4715 0.4190 0.0525 106.17 130 0.00309 0.000042 0.011      0.00378        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 9.2059 8.1809 1.0250 106.17 130 0.06030 0.000822 0.011      0.07384        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0747 0.0664 0.0083 128.17 130 4.89E-04 5.53E-06 0.011      4.96E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.9242

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0111 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.8401

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.9609
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5493

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0608 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1830
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 32.39 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1602

Throughput Q 508,511                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0056 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0050

Turnovers N 1.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0111 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 536.62 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 32.39 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.48 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00562 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01426 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00864 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 544.72 oR

Not Insulated PVA 0.011137977 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 528.52 oR

Partially Insulated PVA 0.01123667

Fully Insulated PVA 0.009952251 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00532 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01417 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0088491 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 544.52 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 529.28 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 533.00                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 536.62 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 536.90 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 533.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 539.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 540.80 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 533.00 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.501E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.517E-04
Fully Insulated Wv 2.262E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 89.46 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 102.33                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 9.059 Vapor Weight Concentrations Vapor Mole Fraction

5.12E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.054 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0415 0.0362 0.0052 86.18 130 0.00041 0.000005 0.008      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2056 0.1797 0.0258 78.11 130 0.00201 0.000028 0.008      0.00334        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.008      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 12.87 lb/month toluene 2.3827 2.0831 0.2996 92.14 130 0.02329 0.000272 0.008      0.03285        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 67,971 ft3/month ethylbenzene 0.3119 0.2727 0.0392 106.17 130 0.00305 0.000031 0.008      0.00373        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.0727 5.3091 0.7636 106.17 130 0.05935 0.000601 0.008      0.07267        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0450 0.0394 0.0057 128.17 130 4.40E-04 3.69E-06 0.008      4.46E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3177

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0083 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4368

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7421
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4163

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0545 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1341
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.59 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1171

Throughput Q 508,511                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0038 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0033

Turnovers N 1.57 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0083 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 527.18 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.59 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.66 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00381 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01037 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00656 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 534.32 oR

Not Insulated PVA 0.008273917 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.03 oR

Partially Insulated PVA 0.008334091

Fully Insulated PVA 0.007544197 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00358 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01029 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0067140 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 534.07 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 520.74 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 524.31                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 527.18 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 527.40 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 524.3

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 529.51 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 530.49 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 524.31 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.893E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.903E-04
Fully Insulated Wv 1.743E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) OCTOBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 50.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 58.50                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 5.116 Vapor Weight Concentrations Vapor Mole Fraction

2.92E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.045 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0261 0.0224 0.0037 86.18 130 0.00045 0.000004 0.005      0.00067        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1264 0.1084 0.0181 78.11 130 0.00216 0.000019 0.005      0.00360        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.005      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 8.36 lb/month toluene 1.3993 1.1993 0.2000 92.14 130 0.02392 0.000176 0.005      0.03375        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 67,971 ft3/month ethylbenzene 0.1737 0.1489 0.0248 106.17 130 0.00297 0.000019 0.005      0.00364        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.3688 2.8873 0.4815 106.17 130 0.05759 0.000369 0.005      0.07051        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0217 0.0186 0.0031 128.17 130 3.71E-04 1.97E-06 0.005      3.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6132

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.9767

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.4960
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2702

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0453 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0826
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 23.18 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0718

Throughput Q 508,511                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0021 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0018

Turnovers N 1.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0052 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 513.23 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 23.18 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 21.33 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00206 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00635 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00429 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 519.02 oR

Not Insulated PVA 0.00522741 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.43 oR

Partially Insulated PVA 0.005254601

Fully Insulated PVA 0.004893619 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00190 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00628 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0043797 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 518.71 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.05 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.28                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 513.23 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 513.38 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.3

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 514.81 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 515.48 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.28 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.230E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.235E-04
Fully Insulated Wv 1.159E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.97 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 30.75                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.651 Vapor Weight Concentrations Vapor Mole Fraction

1.54E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.034 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0149 0.0121 0.0028 86.18 130 0.00048 0.000003 0.004      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.0705 0.0572 0.0133 78.11 130 0.00229 0.000013 0.004      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 5.79 lb/month toluene 0.7497 0.6087 0.1411 92.14 130 0.02438 0.000122 0.004      0.03440        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 67,971 ft3/month ethylbenzene 0.0888 0.0721 0.0167 106.17 130 0.00289 0.000012 0.004      0.00354        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.7170 1.3939 0.3231 106.17 130 0.05584 0.000242 0.004      0.06837        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0098 0.0079 0.0018 128.17 130 3.18E-04 1.14E-06 0.004      3.22E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.1808

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7003

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3505
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1862

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0336 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0543
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 16.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0470

Throughput Q 508,511                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 1.57 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.91 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 16.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.31 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00410 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00304 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 506.11 oR

Not Insulated PVA 0.00353392 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 497.70 oR

Partially Insulated PVA 0.003545547

Fully Insulated PVA 0.003389546 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00096 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00406 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0030936 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 505.83 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.17 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 500.73                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.91 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 502.00 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 500.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 502.87 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 503.27 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 500.73 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.513E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.535E-05
Fully Insulated Wv 8.201E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
64

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 15.26 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 19.18                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 1.622 Vapor Weight Concentrations Vapor Mole Fraction

9.59E-03 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.029 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0100 0.0080 0.0021 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0466 0.0371 0.0095 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 3.92 lb/month toluene 0.4753 0.3781 0.0972 92.14 130 0.02478 0.000082 0.002      0.03496        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 67,971 ft3/month ethylbenzene 0.0535 0.0426 0.0109 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 1.0313 0.8204 0.2109 106.17 130 0.05376 0.000154 0.002      0.06583        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0051 0.0041 0.0011 128.17 130 2.68E-04 6.37E-07 0.002      2.72E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8475

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0023 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4915

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2425
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1253

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0293 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0347
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 14.35 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0300

Throughput Q 508,511                    gal/month Average Daily Vapor Pressure Range ΔPv 0.0006 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 1.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0023 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 14.35 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 13.00 oR
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.58 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00062 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00267 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00205 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 494.10 oR

Not Insulated PVA 0.002340269 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 486.93 oR
Partially Insulated PVA 0.002346638

Fully Insulated PVA 0.002260914 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00057 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00264 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0020791 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 493.84 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.34 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.59 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 489.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 491.27 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 491.59 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.771E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.783E-05
Fully Insulated Wv 5.594E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 34.93                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.930

1.75E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0188 0.0100 0.0088 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0866 0.0461 0.0405 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 16.33 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month toluene 0.8696 0.4631 0.4065 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0961 0.0512 0.0449 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 1.8497 0.9851 0.8646 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0088 0.0047 0.0041 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 43.28                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.660 Vapor Weight Concentrations Vapor Mole Fraction

2.16E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0226 0.0128 0.0099 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.1051 0.0593 0.0458 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 18.85 lb/month toluene 1.0722 0.6051 0.4671 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.1208 0.0682 0.0526 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.3278 1.3137 1.0141 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0116 0.0066 0.0051 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 8.06 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 75.39                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.495 Vapor Weight Concentrations Vapor Mole Fraction

3.77E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0365 0.0233 0.0132 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1732 0.1105 0.0627 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 27.30 lb/month toluene 1.8392 1.1732 0.6661 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.2175 0.1387 0.0788 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.2046 2.6819 1.5227 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0238 0.0152 0.0086 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) APRIL
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 138.81                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 12.183 Vapor Weight Concentrations Vapor Mole Fraction

6.94E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0605 0.0411 0.0194 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2948 0.2004 0.0944 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 44.45 lb/month toluene 3.3000 2.2432 1.0568 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.4151 0.2822 0.1329 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.0585 5.4778 2.5807 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0537 0.0365 0.0172 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 7.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 217.88                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 19.307 Vapor Weight Concentrations Vapor Mole Fraction

1.09E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0874 0.0617 0.0257 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4346 0.3068 0.1278 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 64.07 lb/month toluene 5.0592 3.5716 1.4876 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.6655 0.4698 0.1957 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 12.9631 9.1514 3.8117 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0974 0.0688 0.0286 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 288.28                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.678 Vapor Weight Concentrations Vapor Mole Fraction

1.44E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.1078 0.0755 0.0324 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.5447 0.3812 0.1636 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 86.56 lb/month toluene 6.5482 4.5821 1.9662 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.8927 0.6247 0.2681 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 17.4404 12.2038 5.2366 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1444 0.1010 0.0434 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 7.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) JULY
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 329.23                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 29.365 Vapor Weight Concentrations Vapor Mole Fraction

1.65E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1199 0.0845 0.0353 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.6090 0.4294 0.1796 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 97.09 lb/month toluene 7.4114 5.2257 2.1857 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 1.0240 0.7220 0.3020 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 20.0287 14.1220 5.9067 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1720 0.1213 0.0507 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 287.24                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.599 Vapor Weight Concentrations Vapor Mole Fraction

1.44E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1064 0.0730 0.0334 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5388 0.3696 0.1692 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 90.21 lb/month toluene 6.5044 4.4618 2.0426 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.8909 0.6112 0.2798 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 17.4122 11.9442 5.4681 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1460 0.1002 0.0459 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 191.77                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 17.009 Vapor Weight Concentrations Vapor Mole Fraction

9.59E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0762 0.0495 0.0267 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3796 0.2468 0.1328 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 67.09 lb/month toluene 4.4393 2.8863 1.5530 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.5870 0.3817 0.2054 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 11.4395 7.4375 4.0019 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0872 0.0567 0.0305 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 7.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations (continued) OCTOBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 108.49                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 9.507 Vapor Weight Concentrations Vapor Mole Fraction

5.42E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0478 0.0290 0.0188 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2322 0.1410 0.0912 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 42.60 lb/month toluene 2.5860 1.5706 1.0154 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.3235 0.1964 0.1270 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.2765 3.8120 2.4645 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0412 0.0250 0.0162 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 59.96                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 5.177 Vapor Weight Concentrations Vapor Mole Fraction

3.00E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0287 0.0149 0.0138 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1366 0.0709 0.0657 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 28.85 lb/month toluene 1.4592 0.7571 0.7021 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.1737 0.0901 0.0836 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.3596 1.7431 1.6165 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0194 0.0101 0.0093 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 7.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
33

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 38.10                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.227 Vapor Weight Concentrations Vapor Mole Fraction

1.91E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0198 0.0097 0.0101 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0922 0.0452 0.0470 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 19.43 lb/month toluene 0.9429 0.4621 0.4809 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.1066 0.0522 0.0544 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.0553 1.0071 1.0481 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0104 0.0051 0.0053 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.
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Monthly Calculations - JANUARY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.60 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 34.93                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 2.930

1.75E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Vapor Weight Concentrations Vapor Mole Fraction

Time Period January Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.041 per day Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 532.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month hexane 0.0188 0.0100 0.0088 86.18 130 0.00054 0.000002 0.002      0.00081        

Absolute Pressure PA 14.55                        psi benzene 0.0866 0.0461 0.0405 78.11 130 0.00248 0.000008 0.002      0.00413        

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 16.33 lb/month 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month toluene 0.8696 0.4631 0.4065 92.14 130 0.02490 0.000071 0.002      0.03513        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 ethylbenzene 0.0961 0.0512 0.0449 106.17 130 0.00275 0.000007 0.002      0.00337        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 xylenes 1.8497 0.9851 0.8646 106.17 130 0.05295 0.000131 0.002      0.06484        

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 naphthalene 0.0088 0.0047 0.0041 128.17 130 2.52E-04 5.15E-07 0.002      2.56E-04

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Liquid Mole Fraction Component Vapor Pressure

Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.7507

Vapor Space Outage Hvo 23.80 ft benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4318
Tank design data 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2125

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0412 per day toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1084
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.01 oR ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0295
Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0254

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0005

Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0020 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 486.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 14.9 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.01 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.52 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00243 psia

PBV -0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00167 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 491.51 oR

Not Insulated PVA 0.002015063 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 481.50 oR

Partially Insulated PVA 0.002025981

Fully Insulated PVA 0.001881227 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00241 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 483.25                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0016994 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 491.28 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 482.02 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 484.69                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 486.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 486.65 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 484.7

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 487.99 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 488.61 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 484.69 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.002E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.023E-05
Fully Insulated Wv 4.702E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) FEBRUARY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 24.43 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 43.28                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.660 Vapor Weight Concentrations Vapor Mole Fraction

2.16E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period February Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.052 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0226 0.0128 0.0099 86.18 130 0.00052 0.000002 0.002      0.00079        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 789.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 28 days/month benzene 0.1051 0.0593 0.0458 78.11 130 0.00243 0.000009 0.002      0.00404        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 18.85 lb/month toluene 1.0722 0.6051 0.4671 92.14 130 0.02477 0.000082 0.002      0.03495        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.1208 0.0682 0.0526 106.17 130 0.00279 0.000008 0.002      0.00342        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.3278 1.3137 1.0141 106.17 130 0.05378 0.000155 0.002      0.06586        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0116 0.0066 0.0051 128.17 130 2.69E-04 6.41E-07 0.002      2.73E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 0.8504

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.4933

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2446
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1258

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0519 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0349
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 25.40 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0301

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0011 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 8.06 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 490.63 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 16.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 25.40 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 23.80 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00111 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00296 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00185 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 496.98 oR

Not Insulated PVA 0.002350191 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 484.28 oR

Partially Insulated PVA 0.002368781

Fully Insulated PVA 0.002125695 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00105 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00294 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 485.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0018959 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 496.79 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 484.89 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 487.93                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 490.63 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 490.84 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 487.9

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.83 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.75 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 487.93 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.777E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.812E-05
Fully Insulated Wv 5.278E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MARCH
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 48.09 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 75.39                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 6.495 Vapor Weight Concentrations Vapor Mole Fraction

3.77E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period March Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.064 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0365 0.0233 0.0132 86.18 130 0.00048 0.000003 0.003      0.00073        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1096.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.1732 0.1105 0.0627 78.11 130 0.00230 0.000013 0.003      0.00382        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.003      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 27.30 lb/month toluene 1.8392 1.1732 0.6661 92.14 130 0.02440 0.000120 0.003      0.03442        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.2175 0.1387 0.0788 106.17 130 0.00288 0.000012 0.003      0.00353        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 4.2046 2.6819 1.5227 106.17 130 0.05577 0.000238 0.003      0.06829        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0238 0.0152 0.0086 128.17 130 3.16E-04 1.12E-06 0.003      3.21E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.1675

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.6919

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3483
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1837

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0638 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0535
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 31.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0463

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0020 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0010

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0035 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 501.51 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 17.4 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 31.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 30.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00199 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00460 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00261 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 509.48 oR

Not Insulated PVA 0.003484427 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 493.53 oR

Partially Insulated PVA 0.003521114

Fully Insulated PVA 0.003048229 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00189 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00458 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 494.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0026857 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 509.35 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 494.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 497.76                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 501.51 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 501.80 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 497.8

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.57 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.85 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 497.76 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.366E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.433E-05
Fully Insulated Wv 7.419E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank 30 Actuals 2018



Monthly Calculations (continued) APRIL
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 94.36 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 138.81                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 12.183 Vapor Weight Concentrations Vapor Mole Fraction

6.94E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period April Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0605 0.0411 0.0194 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1496.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.2948 0.2004 0.0944 78.11 130 0.00212 0.000021 0.006      0.00353        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 44.45 lb/month toluene 3.3000 2.2432 1.0568 92.14 130 0.02377 0.000196 0.006      0.03354        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.4151 0.2822 0.1329 106.17 130 0.00299 0.000021 0.006      0.00366        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 8.0585 5.4778 2.5807 106.17 130 0.05805 0.000416 0.006      0.07108        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0537 0.0365 0.0172 128.17 130 3.87E-04 2.30E-06 0.006      3.93E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.00000 188 86.18 0.00000 6.878 1171.5 224.37 1.7649

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0749

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5519
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.3008

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0796 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0931
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 41.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0811

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0041 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0021

Turnovers N 7.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0059 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 516.61 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 20.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 41.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 38.99 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00406 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00819 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00413 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 526.86 oR

Not Insulated PVA 0.005855374 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 506.36 oR

Partially Insulated PVA 0.00593478

Fully Insulated PVA 0.004927826 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00390 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00816 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 507.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0042622 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.50                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 526.76 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 497.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 507.26 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 511.49                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 516.61 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 517.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 511.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 520.78 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 522.53 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 511.49 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.362E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.376E-04
Fully Insulated Wv 1.167E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) MAY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 153.81 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 217.88                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 19.307 Vapor Weight Concentrations Vapor Mole Fraction

1.09E-01 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period May Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.087 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0874 0.0617 0.0257 86.18 130 0.00040 0.000005 0.009      0.00061        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1739.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.4346 0.3068 0.1278 78.11 130 0.00199 0.000029 0.009      0.00332        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 64.07 lb/month toluene 5.0592 3.5716 1.4876 92.14 130 0.02322 0.000283 0.009      0.03276        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.6655 0.4698 0.1957 106.17 130 0.00305 0.000032 0.009      0.00374        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 12.9631 9.1514 3.8117 106.17 130 0.05950 0.000630 0.009      0.07285        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0974 0.0688 0.0286 128.17 130 4.47E-04 3.92E-06 0.009      4.53E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.3984

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.4901

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.7759
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4337

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0875 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1404
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 46.00 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1226

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0064 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0035

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0086 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 528.54 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 21.0 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 46.00 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 43.90 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00643 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01237 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00594 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 540.04 oR

Not Insulated PVA 0.008643068 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 517.04 oR

Partially Insulated PVA 0.008773316

Fully Insulated PVA 0.007134727 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00621 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01235 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 517.90                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0061410 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 528.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.99 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 507.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 518.04 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 522.60                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 528.54 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 529.01 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 522.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.39 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.43 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 522.60 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.963E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.985E-04
Fully Insulated Wv 1.654E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) JUNE
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 201.72 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 288.28                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.678 Vapor Weight Concentrations Vapor Mole Fraction

1.44E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period June Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.1078 0.0755 0.0324 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1853.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.5447 0.3812 0.1636 78.11 130 0.00189 0.000037 0.012      0.00314        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 86.56 lb/month toluene 6.5482 4.5821 1.9662 92.14 130 0.02271 0.000382 0.012      0.03205        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.8927 0.6247 0.2681 106.17 130 0.00310 0.000045 0.012      0.00379        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 17.4404 12.2038 5.2366 106.17 130 0.06050 0.000882 0.012      0.07408        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1444 0.1010 0.0434 128.17 130 5.01E-04 6.05E-06 0.012      5.08E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.0806

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.9450

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0236
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.5845

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0881 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1962
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.14 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1718

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0087 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0055

Turnovers N 7.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0119 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 538.79 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.7 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.14 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.17 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00874 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01697 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00823 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.58 oR

Not Insulated PVA 0.011908818 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 527.00 oR

Partially Insulated PVA 0.012092866

Fully Insulated PVA 0.009781779 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00848 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01697 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 527.45                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0084939 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 537.30                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.58 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 517.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 528.00 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 532.45                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 538.79 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 539.29 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 532.5

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 543.96 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.13 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 532.45 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.652E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.682E-04
Fully Insulated Wv 2.226E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.
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Monthly Calculations (continued) JULY
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 232.14 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 329.23                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 29.365 Vapor Weight Concentrations Vapor Mole Fraction

1.65E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period July Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.088 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1199 0.0845 0.0353 86.18 130 0.00036 0.000007 0.013      0.00055        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1872.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.6090 0.4294 0.1796 78.11 130 0.00185 0.000041 0.013      0.00308        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.013      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 97.09 lb/month toluene 7.4114 5.2257 2.1857 92.14 130 0.02251 0.000427 0.013      0.03176        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 1.0240 0.7220 0.3020 106.17 130 0.00311 0.000051 0.013      0.00381        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 20.0287 14.1220 5.9067 106.17 130 0.06083 0.001002 0.013      0.07449        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1720 0.1213 0.0507 128.17 130 5.22E-04 7.13E-06 0.013      5.30E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.3877

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.1519

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.1368
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6547

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0876 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2227
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 47.21 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1952

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0097 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0064

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0135 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 542.81 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 47.21 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 45.28 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00974 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01908 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00935 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 554.61 oR

Not Insulated PVA 0.013458315 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 531.01 oR

Partially Insulated PVA 0.013665337

Fully Insulated PVA 0.011064547 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00945 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01910 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 531.35                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0096413 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 554.63 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 521.70                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 531.99 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 536.40                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 542.81 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 543.31 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 536.4

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 548.03 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 550.22 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 536.40 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.975E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 3.009E-04
Fully Insulated Wv 2.499E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) AUGUST
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 197.04 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 287.24                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 25.599 Vapor Weight Concentrations Vapor Mole Fraction

1.44E-01 ton/month Stock Vapor Density Wv 0.0003 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period August Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.080 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.98 NA hexane 0.1064 0.0730 0.0334 86.18 130 0.00037 0.000007 0.012      0.00056        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.5388 0.3696 0.1692 78.11 130 0.00188 0.000039 0.012      0.00312        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.012      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 90.21 lb/month toluene 6.5044 4.4618 2.0426 92.14 130 0.02264 0.000397 0.012      0.03195        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.8909 0.6112 0.2798 106.17 130 0.00310 0.000047 0.012      0.00380        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 17.4122 11.9442 5.4681 106.17 130 0.06062 0.000923 0.012      0.07422        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.1460 0.1002 0.0459 128.17 130 5.08E-04 6.41E-06 0.012      5.16E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0003 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.98 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 3.1847

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 2.0150

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 1.0602
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.6082

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0800 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.2051
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 42.89 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1796

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0082 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0058

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0124 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 540.19 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.1 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 42.89 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 40.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00823 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01713 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00890 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 550.91 oR

Not Insulated PVA 0.01242878 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 529.46 oR

Partially Insulated PVA 0.012597769

Fully Insulated PVA 0.010454313 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00795 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01711 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 530.15                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0091640 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 539.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 550.87 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 520.60                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 530.38 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 534.58                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 540.19 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 540.63 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 534.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 544.76 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 546.68 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 534.58 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.764E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.792E-04
Fully Insulated Wv 2.369E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) SEPTEMBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 124.68 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 191.77                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 17.009 Vapor Weight Concentrations Vapor Mole Fraction

9.59E-02 ton/month Stock Vapor Density Wv 0.0002 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period September Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.070 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0762 0.0495 0.0267 86.18 130 0.00040 0.000005 0.009      0.00060        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1300.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.3796 0.2468 0.1328 78.11 130 0.00198 0.000030 0.009      0.00329        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.009      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 67.09 lb/month toluene 4.4393 2.8863 1.5530 92.14 130 0.02315 0.000296 0.009      0.03266        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.5870 0.3817 0.2054 106.17 130 0.00306 0.000034 0.009      0.00375        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 11.4395 7.4375 4.0019 106.17 130 0.05965 0.000661 0.009      0.07304        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0872 0.0567 0.0305 128.17 130 4.55E-04 4.17E-06 0.009      4.61E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0002 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 2.4874

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.5491

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.8051
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.4529

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0700 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.1474
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 36.91 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.1288

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0053 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0038

Turnovers N 7.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0091 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 530.01 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 19.3 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 36.91 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 34.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00535 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.01207 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00672 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 539.23 oR

Not Insulated PVA 0.009054711 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 520.78 oR

Partially Insulated PVA 0.009155981

Fully Insulated PVA 0.00785475 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00511 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.01202 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 522.05                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0069091 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 531.70                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 539.10 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 512.40                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 521.61 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 525.56                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 530.01 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 530.36 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 525.6

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 533.63 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 535.15 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 525.56 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 2.056E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 2.073E-04
Fully Insulated Wv 1.811E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.
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Monthly Calculations (continued) OCTOBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 65.89 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 108.49                      lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 9.507 Vapor Weight Concentrations Vapor Mole Fraction

5.42E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period October Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.056 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 0.99 NA hexane 0.0478 0.0290 0.0188 86.18 130 0.00044 0.000004 0.006      0.00066        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 882.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.2322 0.1410 0.0912 78.11 130 0.00214 0.000020 0.006      0.00356        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.006      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 42.60 lb/month toluene 2.5860 1.5706 1.0154 92.14 130 0.02384 0.000188 0.006      0.03363        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.3235 0.1964 0.1270 106.17 130 0.00298 0.000020 0.006      0.00365        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 6.2765 3.8120 2.4645 106.17 130 0.05786 0.000395 0.006      0.07084        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0412 0.0250 0.0162 128.17 130 3.80E-04 2.15E-06 0.006      3.85E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 0.99 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.6981

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 1.0315

Vapor Space Outage Hvo 23.80 ft 2,2,4-TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.5263
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.2872

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0561 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0884
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 28.83 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0769

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0027 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0019

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0056 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 515.15 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 18.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 28.83 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 26.98 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00272 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00708 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00436 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 522.35 oR

Not Insulated PVA 0.005576566 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 507.94 oR

Partially Insulated PVA 0.005621296

Fully Insulated PVA 0.005036616 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00256 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00703 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 509.75                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0044701 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 522.13 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 500.50                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 508.64 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 512.13                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 515.15 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 515.39 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 512.1

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 517.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 518.64 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 512.13 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 1.305E-04 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 1.313E-04
Fully Insulated Wv 1.191E-04 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) NOVEMBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 31.11 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 59.96                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 5.177 Vapor Weight Concentrations Vapor Mole Fraction

3.00E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period November Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.040 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0287 0.0149 0.0138 86.18 130 0.00048 0.000003 0.004      0.00072        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 30 days/month benzene 0.1366 0.0709 0.0657 78.11 130 0.00228 0.000014 0.004      0.00379        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.004      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 28.85 lb/month toluene 1.4592 0.7571 0.7021 92.14 130 0.02434 0.000126 0.004      0.03434        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.1737 0.0901 0.0836 106.17 130 0.00290 0.000013 0.004      0.00355        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 3.3596 1.7431 1.6165 106.17 130 0.05603 0.000253 0.004      0.06861        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0194 0.0101 0.0093 128.17 130 3.23E-04 1.21E-06 0.004      3.28E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 1.2202

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.7252

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.3640
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1936

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0403 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0567
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 20.25 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0492

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0013 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0011

Turnovers N 7.52 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0037 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 503.07 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 15.2 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 20.25 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 18.73 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00132 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00439 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00308 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 508.13 oR

Not Insulated PVA 0.003681787 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 498.01 oR

Partially Insulated PVA 0.003700512

Fully Insulated PVA 0.003451775 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00122 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00436 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 499.80                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0031337 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 507.40                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 507.90 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 492.20                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 498.53 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 501.24                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 503.07 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 503.21 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 501.2

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 504.56 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 505.18 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 501.24 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 8.840E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 8.874E-05
Fully Insulated Wv 8.343E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Monthly Calculations (continued) DECEMBER
30

ROUTINE EMISSIONS CALCULATIONS Symbol Units Symbol Units HAPS Speciation lb/month

Standing Losses; Eq.1-2,  Ls = 365 (Vv * Wv * KE * Ks) Ls 18.67 lb/month Product Diesel

Total Losses (Eq.1-1: LT = LS+LW) LT 38.10                        lb/month Vapor Space Volume Vv 292095.5 ft3 Total HAP Emissions = 3.227 Vapor Weight Concentrations Vapor Mole Fraction

1.91E-02 ton/month Stock Vapor Density Wv 0.0001 lb/ft3 Eq. 40-2  LTi =ZVi(LT) Eq. 40-6 ZVi = yiMi / MV Eq. 40-5    yi = Pi / PVA

Time Period December Vapor Space Expansion Factor (0 < KE <= 1);  Eq. 1-5 KE 0.035 per day Individual HAPS LTi  (lb/yr)
lb/yr 

Standing
lb/yr 

Working
Mi

MV ZVi Pi = PVAI(xi) PVA yi

Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks 1.00 NA hexane 0.0198 0.0097 0.0101 86.18 130 0.00052 0.000002 0.002      0.00078        

Daily total solar insolation on a horizontal surface; Table 7.1-7 I 422.0 Btu/ft2-day Constant; Number of Daily Events in a Year 365 31 days/month benzene 0.0922 0.0452 0.0470 78.11 130 0.00242 0.000010 0.002      0.00403        

Absolute Pressure PA 14.55                        psi 2,2,4 TMP 0.0000 0.0000 0.0000 114.23 130 0.00000 0.000000 0.002      -                

Ideal Gas Constant R 10.73                        piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw 19.43 lb/month toluene 0.9429 0.4621 0.4809 92.14 130 0.02475 0.000085 0.002      0.03492        
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) VQ 326,367 ft3/month ethylbenzene 0.1066 0.0522 0.0544 106.17 130 0.00280 0.000008 0.002      0.00343        

Product Type Distillate Fuel Oil No.2 Working Loss Turnover Factor Eq 1-35 KN=(180+N)/6N for N>36, else KN=1 KN 1.0000 xylenes 2.0553 1.0071 1.0481 106.17 130 0.05394 0.000160 0.002      0.06605        

Vapor Molecular weight Mv 130 Lb/lb-mole Working Loss Product Factor Kp 1.00 naphthalene 0.0104 0.0051 0.0053 128.17 130 2.72E-04 6.69E-07 0.002      2.76E-04

Average organic liquid density WL 7.10 lb/gal Stock Vapor Density Wv 0.0001 lb/ft3 Liquid Mole Fraction Component Vapor Pressure

Average Reid Vapor Pressure RVP 0.02 Vent Setting Correction Factor KB 1.00 Eq. 40-4 xi = (ZLiML)/Mi  PVAi=(0.019337)10^(A-(B/(TLA+C)))
Product factor; 0.4 for crude oils or 1 for other organic liquids Kc 1.00 Individual HAPS ZLi ML Mi Xi A B C PVAi

Vapor Pressure Equation Constant A A 12.10 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks 1.00 hexane 0.000001 188 86.18 0.00000 6.878 1171.5 224.37 0.8710

Vapor Pressure Equation Constant B (Table 7.1-2) B 8907.0 oR Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia benzene 0.00001 188 78.11 0.00002 6.906 1211 220.79 0.5061

Vapor Space Outage Hvo 23.80 ft 2,2,4 TMP 0.00000 188 114.23 0.00000 6.812 1257.8 220.74 0.2503
Tank design data toluene 0.00032 188 92.14 0.00065 7.017 1377.6 222.64 0.1295

Shell height Hs 45.00 ft Vapor Space Expansion Factor (Eq. 1-5: (ΔTv/TLA)+[(ΔPv-ΔPB)/(PA-PvA)] KE 0.0347 per day ethylbenzene 0.00013 188 106.17 0.00023 6.95 1419.3 212.61 0.0360
Diameter D 125.00 ft Average Daily Vapor Temperature Range ΔTv 17.05 oR xylenes 0.00290 188 106.17 0.00514 7.009 1462.3 215.11 0.0311

Throughput Q 2,441,651                 gal/month Average Daily Vapor Pressure Range ΔPv 0.0008 psi naphthalene 0.00076 188 128.17 0.00111 7.146 1831.6 211.82 0.0006

Turnovers N 7.28 per year Breather Vent Pressure Setting Range (Equation 1-10: ΔPB = PBP - PBV) ΔPB 0.0000 psi
Roof Type: Cone Vapor Pressure at Avg Daily Liq Surface Temp PvA 0.0024 psia
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 ft/ft Average Daily Liquid Surface Temperature TLA 491.43 oR

Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure PA 14.55 psia

Maximum Filling Height (use Hs-1 if unknown) HLX 44.00 ft
Minimum Filling Height (use 1 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ΔTv)
Liquid height (assume 1/2 Hs) HL 22.50 ft Average daily ambient temperature range - Equation 1-11 (ΔTA=TAX-TAN) ΔTA 13.5 oR
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ΔTV = 0.7 ΔTA + 0.02 α I) ΔTv 17.05 oR
Tank Construction (pick from drop down list) Riveted Partially Insulated - Equation 1-8  ( ΔTV = 0.6 ΔTA + 0.02 αR I) ΔTv 15.70 oR
Tank Shell Color (pick from drop down list) Red, primer Fully Insulated, constant temperature ΔTv 0.00 oR
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (ΔPv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 α 0.9 Not Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00076 psia
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = exp[A-PVX 0.00283 psia

-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25  PVN = exp[A- PVN 0.00207 psia
True Vapor Pressure;  Eq. 1-25,  PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ΔTV TLX 495.69 oR

Not Insulated PVA 0.002421037 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ΔTV TLN 487.17 oR
Partially Insulated PVA 0.00243123

Fully Insulated PVA 0.002295179 Partially Insulated - Equation 1-9: ΔPV = PVX - PVN ΔPv 0.00071 psia
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 using PVX 0.00281 psia

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN) TAA 488.85                      oR Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN 0.0021013 psia
Average daily maximum ambient temperature, Table 7.1-7 TAX 495.60                      oR Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.25TLX 495.47 oR
Average daily minimum ambient temperature, Table 7.1-7 TAN 482.10                      oR Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25ΔTLN 487.62 oR

Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 αs I TB 489.99                      oR Fully Insulated (ΔPv = 0) ΔPv 0.00 psia

Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3:  Vv = ((Pi / 4) D^2)Hvo Vv 292,095.51 ft3
Not Insulated: Eq. 1-28, TLA = 0.4*TAA + 0.6*TB + 0.005*α*I TLA 491.43 oR Tank diameter D 125.00 ft
Partially Insulated: Eq. 1-29, TLA = 0.3*TAA + 0.7*TB + 0.005*αR*I TLA 491.55 oR Vapor Space Outage; see Equation 1-16 Hvo 23.80 ft
Fully Insulated: TLA = TB TLA 490.0

Vapor Space Outage (Eq. 1-16: Hvo=Hs-HL+HRO) Hvo 23.80 ft
Average Vapor Temperature (Tv) Tank shell height Hs 45.00 ft

Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3*TB + 0.009*α*I Tv 492.61 oR Liquid Height HL 22.50 ft
Partially Insulated; Eq. 1-34, Tv = 0.6*TAA + 0.4*TB + 0.01*αR*I Tv 493.10 oR Roof Outage (for a Cone Roof vs Dome Roof) HRO 1.30 ft
Fully Insulated; Tv = TB Tv 489.99 oR

Roof Outage - Cone Roof (Eq. 1-17 & 1-18: HRO=(1/3)SR*Rs) HRO 1.30 ft
Stock Vapor Density; Eq. 1-22,  Wv = (Mv*PVA)/(R*Tv) Tank cone roof slope (If unknown, use 0.0625) SR 0.0625 ft/ft

Not Insulated Wv 5.954E-05 Tank shell radius Rs 62.50 ft
Partially Insulated Wv 5.973E-05
Fully Insulated Wv 5.675E-05 Roof Outage - Dome Roof (Eq. 1-19 & 1-20: HRO=(RR-(RR^2-Rs^2)^0.5)*(0.5+0.16667((RRHRO 8.57 ft

Tank dome roof radius (If unknown, use tank diameter (D) or (2Rs)) RR 125.00 ft
Tank shell radius Rs 62.50 ft

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank No.

ROUTINE EMISSIONS CALCULATIONS

Tank 30 Actuals 2018
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TOTAL FACILITY SUMMARY

Total Facility Summary:

Total VOCs 60.65 22.16 7.34 2.50 10.01 2.66 1.67 0.03 107.02
Total HAPs 7.09 2.94 1.84 0.63 1.17 0.64 0.14 0.003 14.46

hexane 1.77 0.78 0.03 0.01 0.17 0.24 0.00 0.000 3.01
benzene 0.30 0.12 0.03 0.01 0.04 0.03 0.00 0.000 0.54
2,2,4 TMP 0.33 0.14 0.04 0.01 0.03 0.06 0.00 0.000 0.61
toluene 0.57 0.52 0.18 0.06 0.15 0.13 0.04 0.001 1.65
ethylbenzene 0.11 0.07 0.02 0.01 0.02 0.03 0.00 0.000 0.26
xylenes 0.73 1.30 0.42 0.14 0.36 0.15 0.09 0.002 3.19
naphthalene 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.000 0.03
cumene 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.01
methanol 3.26 0.00 1.12 0.38 0.39 0.00 0.00 0.000 5.15

5.15
45,110

2.99
3.49

13.07
42.51
34.39

44,752
0.06

** From Pages 37-38 - Combustion and Page 39 - Generators
*** From Pages 37-38 - Combustion and Page 39 - Generators and Page 29 - 36 - Fugitive Dust
**** From Page 41 - H2S Calculations

Total (TPY)

Total CO**
Total CO2**

Total TRS/H2S

Marine 
Loading 

Emissions 
(TPY)

Truck 
Loading 

Emissions 
(TPY)

Rail Loading 
Emissions 

(TPY)

Tank Landing 
Emissions 

(TPY)

Total Largest Single HAP (methanol)
Total GHG**

Total PM2.5***
Total PM10***

Total SOx**
Total NOx**

Routine Tank 
Emissions 

(TPY)
Pollutant

Fugitive 
Emissions 

(TPY)

Combustion 
Sources (TPY)

Generators 
(TPY)
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TANK ROUTINE EMISSIONS SUMMARY

SUMMARY OF TANK ROUTINE EMISSIONS
Tank ID January February March April May June July August September October November December

ROUTINE EMISSIONS lb/yr ton/yr lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month
IFR Tanks - Gasoline

117
Standing 3469.53 1.73 190.02 204.41 228.88 300.92 256.07 323.31 355.69 342.47 433.86 329.33 287.12 217.44
Working 274.59 0.14 22.88 22.88 22.88 22.88 22.88 22.88 22.88 22.88 22.88 22.88 22.88 22.88

118
Standing 7318.94 3.66 400.84 431.19 482.82 634.78 540.18 682.01 750.33 722.45 915.23 694.73 605.68 458.69
Working 244.51 0.12 20.38 20.38 20.38 20.38 20.38 20.38 20.38 20.38 20.38 20.38 20.38 20.38

119
Standing 8267.88 4.13 452.81 487.10 545.42 717.08 610.22 770.44 847.61 816.12 1,033.89 784.80 684.21 518.17
Working 197.39 0.10 16.45 16.45 16.45 16.45 16.45 16.45 16.45 16.45 16.45 16.45 16.45 16.45

120
Standing 5169.29 2.58 283.11 304.55 341.01 448.34 381.53 481.70 529.95 510.26 646.41 490.68 427.78 323.97
Working 196.93 0.10 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.41

121
Standing 13416.31 6.71 734.78 790.42 885.05 1,163.61 990.21 1,250.20 1,375.42 1,324.31 1,677.70 1,273.50 1,110.26 840.83
Working 374.75 0.19 31.23 31.23 31.23 31.23 31.23 31.23 31.23 31.23 31.23 31.23 31.23 31.23

114
Standing 5138.14 2.57 271.38 295.70 336.10 451.29 387.16 492.27 542.67 516.30 646.99 479.11 410.30 308.86
Working 347.56 0.17 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96

115
Standing 7688.96 3.84 406.11 442.51 502.95 675.34 579.37 736.66 812.08 772.62 968.19 716.97 613.99 462.19
Working 414.19 0.21 34.52 34.52 34.52 34.52 34.52 34.52 34.52 34.52 34.52 34.52 34.52 34.52

31
Standing 9131.17 4.57 500.10 537.96 602.37 791.95 673.94 850.89 936.12 901.33 1,141.84 866.75 755.65 572.27
Working 364.35 0.18 30.36 30.36 30.36 30.36 30.36 30.36 30.36 30.36 30.36 30.36 30.36 30.36

32
Standing 9131.17 4.57 500.10 537.96 602.37 791.95 673.94 850.89 936.12 901.33 1,141.84 866.75 755.65 572.27
Working 364.35 0.18 30.36 30.36 30.36 30.36 30.36 30.36 30.36 30.36 30.36 30.36 30.36 30.36

39
Standing 7105.99 3.55 375.31 408.96 464.82 624.13 535.44 680.81 750.50 714.04 894.78 662.61 567.44 427.14
Working 270.72 0.14 22.56 22.56 22.56 22.56 22.56 22.56 22.56 22.56 22.56 22.56 22.56 22.56

SUMMARY PER MONTH
Total
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TANK ROUTINE EMISSIONS SUMMARY

Tank ID
January February March April May June July August September October November December

ROUTINE EMISSIONS lb/yr ton/yr lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month
IFR Tanks - Blendstock

117
Standing 4643.62 2.32 179.56 193.10 244.08 340.70 452.66 595.62 671.29 639.78 498.01 352.84 270.62 205.35
Working 72.32 0.04 6.03 6.03 6.03 6.03 6.03 6.03 6.03 6.03 6.03 6.03 6.03 6.03

118
Standing 9795.66 4.90 378.78 407.34 514.89 718.71 954.88 1,256.46 1,416.09 1,349.60 1,050.55 744.32 570.86 433.19
Working 79.55 0.04 6.63 6.63 6.63 6.63 6.63 6.63 6.63 6.63 6.63 6.63 6.63 6.63

119
Standing 11065.73 5.53 427.89 460.15 581.65 811.90 1,078.69 1,419.36 1,599.69 1,524.59 1,186.76 840.82 644.87 489.36
Working 99.44 0.05 8.29 8.29 8.29 8.29 8.29 8.29 8.29 8.29 8.29 8.29 8.29 8.29

121
Standing 19254.60 9.63 734.78 790.42 1,000.52 1,401.73 1,872.76 2,486.62 2,818.69 2,679.70 2,065.82 1,452.45 1,110.26 840.83
Working 238.89 0.12 19.91 19.91 19.91 19.91 19.91 19.91 19.91 19.91 19.91 19.91 19.91 19.91

114
Standing 7540.37 3.77 271.38 295.70 380.30 545.47 743.40 1,007.12 1,153.85 1,075.03 801.66 547.31 410.30 308.86
Working 149.31 0.07 12.44 12.44 12.44 12.44 12.44 12.44 12.44 12.44 12.44 12.44 12.44 12.44

115
Standing 11283.79 5.64 406.11 442.51 569.11 816.27 1,112.46 1,507.10 1,726.67 1,608.73 1,199.64 819.02 613.99 462.19
Working 119.45 0.06 9.95 9.95 9.95 9.95 9.95 9.95 9.95 9.95 9.95 9.95 9.95 9.95

IFR Tanks - Crude
117

Standing 2410.11 1.21 93.73 100.25 124.84 172.30 230.05 311.59 360.76 339.60 254.73 178.39 137.73 106.15
Working 357.34 0.18 29.78 29.78 29.78 29.78 29.78 29.78 29.78 29.78 29.78 29.78 29.78 29.78

118
Standing 5084.11 2.54 197.73 211.47 263.36 363.47 485.28 657.30 761.01 716.37 537.34 376.31 290.54 223.92
Working 318.20 0.16 26.52 26.52 26.52 26.52 26.52 26.52 26.52 26.52 26.52 26.52 26.52 26.52

119
Standing 5743.29 2.87 223.37 238.89 297.50 410.59 548.20 742.52 859.68 809.26 607.01 425.10 328.21 252.95
Working 256.88 0.13 21.41 21.41 21.41 21.41 21.41 21.41 21.41 21.41 21.41 21.41 21.41 21.41

120
Standing 3590.85 1.80 139.65 149.36 186.01 256.71 342.75 464.24 537.50 505.97 379.52 265.78 205.21 158.15
Working 256.28 0.13 21.36 21.36 21.36 21.36 21.36 21.36 21.36 21.36 21.36 21.36 21.36 21.36

121
Standing 9319.66 4.66 362.46 387.65 482.76 666.27 889.56 1,204.89 1,395.01 1,313.18 985.00 689.81 532.59 410.47
Working 487.69 0.24 40.64 40.64 40.64 40.64 40.64 40.64 40.64 40.64 40.64 40.64 40.64 40.64

114
Standing 3695.94 1.85 133.58 144.59 182.91 258.86 354.47 497.74 593.03 539.80 384.13 259.72 196.55 150.54
Working 452.31 0.23 37.69 37.69 37.69 37.69 37.69 37.69 37.69 37.69 37.69 37.69 37.69 37.69

115
Standing 5530.79 2.77 199.90 216.38 273.72 387.37 530.45 744.84 887.44 807.79 574.84 388.66 294.13 225.28
Working 539.01 0.27 44.92 44.92 44.92 44.92 44.92 44.92 44.92 44.92 44.92 44.92 44.92 44.92

Total
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TANK ROUTINE EMISSIONS SUMMARY

Tank ID
January February March April May June July August September October November December

ROUTINE EMISSIONS lb/yr ton/yr lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month
31

Standing 6342.98 3.17 246.69 263.84 328.57 453.46 605.44 820.05 949.45 893.75 670.39 469.49 362.48 279.36
Working 470.68 0.24 39.22 39.22 39.22 39.22 39.22 39.22 39.22 39.22 39.22 39.22 39.22 39.22

32
Standing 6342.98 3.17 246.69 263.84 328.57 453.46 605.44 820.05 949.45 893.75 670.39 469.49 362.48 279.36
Working 474.16 0.24 39.51 39.51 39.51 39.51 39.51 39.51 39.51 39.51 39.51 39.51 39.51 39.51

39
Standing 5111.44 2.56 184.74 199.97 252.96 358.00 490.23 688.37 820.16 746.54 531.25 359.19 271.83 208.20
Working 352.31 0.18 29.36 29.36 29.36 29.36 29.36 29.36 29.36 29.36 29.36 29.36 29.36 29.36

IFR Tanks - Distillate
117

Standing 5.67 0.00 0.16 0.18 0.25 0.40 0.58 0.79 0.90 0.85 0.65 0.42 0.29 0.20
Working 275.95 0.14 23.00 23.00 23.00 23.00 23.00 23.00 23.00 23.00 23.00 23.00 23.00 23.00

118
Standing 11.96 0.01 0.34 0.38 0.53 0.85 1.22 1.67 1.89 1.80 1.37 0.89 0.62 0.41
Working 245.72 0.12 20.48 20.48 20.48 20.48 20.48 20.48 20.48 20.48 20.48 20.48 20.48 20.48

119
Standing 13.51 0.01 0.38 0.42 0.60 0.96 1.38 1.89 2.14 2.03 1.55 1.00 0.70 0.47
Working 198.37 0.10 16.53 16.53 16.53 16.53 16.53 16.53 16.53 16.53 16.53 16.53 16.53 16.53

120
Standing 8.45 0.00 0.24 0.27 0.38 0.60 0.86 1.18 1.34 1.27 0.97 0.63 0.44 0.29
Working 197.91 0.10 16.49 16.49 16.49 16.49 16.49 16.49 16.49 16.49 16.49 16.49 16.49 16.49

121
Standing 21.93 0.01 0.62 0.69 0.98 1.56 2.24 3.06 3.47 3.30 2.51 1.63 1.13 0.76
Working 376.61 0.19 31.38 31.38 31.38 31.38 31.38 31.38 31.38 31.38 31.38 31.38 31.38 31.38

114
Standing 8.66 0.00 0.23 0.26 0.38 0.62 0.90 1.24 1.40 1.32 0.98 0.62 0.42 0.28
Working 349.28 0.17 29.11 29.11 29.11 29.11 29.11 29.11 29.11 29.11 29.11 29.11 29.11 29.11

115
Standing 12.96 0.01 0.35 0.39 0.57 0.93 1.35 1.85 2.10 1.97 1.47 0.93 0.63 0.42
Working 416.24 0.21 34.69 34.69 34.69 34.69 34.69 34.69 34.69 34.69 34.69 34.69 34.69 34.69

31
Standing 14.92 0.01 0.42 0.47 0.66 1.06 1.52 2.08 2.36 2.25 1.71 1.11 0.77 0.51
Working 366.16 0.18 30.51 30.51 30.51 30.51 30.51 30.51 30.51 30.51 30.51 30.51 30.51 30.51

32
Standing 14.92 0.01 0.42 0.47 0.66 1.06 1.52 2.08 2.36 2.25 1.71 1.11 0.77 0.51
Working 366.16 0.18 30.51 30.51 30.51 30.51 30.51 30.51 30.51 30.51 30.51 30.51 30.51 30.51

39
Standing 11.98 0.01 0.32 0.36 0.53 0.86 1.25 1.71 1.94 1.82 1.36 0.86 0.58 0.39
Working 272.06 0.14 22.67 22.67 22.67 22.67 22.67 22.67 22.67 22.67 22.67 22.67 22.67 22.67

Total
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TANK ROUTINE EMISSIONS SUMMARY

Tank ID
January February March April May June July August September October November December

ROUTINE EMISSIONS lb/yr ton/yr lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month
IFR Tanks - Biodiesel

117
Standing 1.40 0.00 0.04 0.04 0.06 0.10 0.14 0.20 0.22 0.21 0.16 0.10 0.07 0.05
Working 283.72 0.14 23.64 23.64 23.64 23.64 23.64 23.64 23.64 23.64 23.64 23.64 23.64 23.64

118
Standing 2.95 0.00 0.08 0.09 0.13 0.21 0.30 0.41 0.47 0.44 0.34 0.22 0.15 0.10
Working 252.64 0.13 21.05 21.05 21.05 21.05 21.05 21.05 21.05 21.05 21.05 21.05 21.05 21.05

119
Standing 3.33 0.00 0.09 0.10 0.15 0.24 0.34 0.47 0.53 0.50 0.38 0.25 0.17 0.11
Working 203.95 0.10 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00

120
Standing 2.08 0.00 0.06 0.07 0.09 0.15 0.21 0.29 0.33 0.31 0.24 0.15 0.11 0.07
Working 203.48 0.10 16.96 16.96 16.96 16.96 16.96 16.96 16.96 16.96 16.96 16.96 16.96 16.96

121
Standing 5.40 0.00 0.15 0.17 0.24 0.38 0.55 0.75 0.85 0.81 0.62 0.40 0.28 0.19
Working 387.21 0.19 32.27 32.27 32.27 32.27 32.27 32.27 32.27 32.27 32.27 32.27 32.27 32.27

114
Standing 2.13 0.00 0.06 0.06 0.09 0.15 0.22 0.31 0.35 0.32 0.24 0.15 0.10 0.07
Working 359.12 0.18 29.93 29.93 29.93 29.93 29.93 29.93 29.93 29.93 29.93 29.93 29.93 29.93

115
Standing 3.19 0.00 0.09 0.10 0.14 0.23 0.33 0.46 0.52 0.49 0.36 0.23 0.16 0.10
Working 427.96 0.21 35.66 35.66 35.66 35.66 35.66 35.66 35.66 35.66 35.66 35.66 35.66 35.66

31
Standing 3.68 0.00 0.10 0.12 0.16 0.26 0.38 0.51 0.58 0.55 0.42 0.27 0.19 0.13
Working 373.70 0.19 31.14 31.14 31.14 31.14 31.14 31.14 31.14 31.14 31.14 31.14 31.14 31.14

32
Standing 3.68 0.00 0.10 0.12 0.16 0.26 0.38 0.51 0.58 0.55 0.42 0.27 0.19 0.13
Working 376.47 0.19 31.37 31.37 31.37 31.37 31.37 31.37 31.37 31.37 31.37 31.37 31.37 31.37

39
Standing 2.95 0.00 0.08 0.09 0.13 0.21 0.31 0.42 0.48 0.45 0.33 0.21 0.14 0.10
Working 279.72 0.14 23.31 23.31 23.31 23.31 23.31 23.31 23.31 23.31 23.31 23.31 23.31 23.31

IFR Tanks - Product/Water Mixture 
130

Standing 5338.04 2.67 209.94 228.48 291.54 407.68 533.65 678.53 747.99 711.65 567.91 408.92 313.34 238.42
Working 3.97 0.00 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33

Total
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TANK ROUTINE EMISSIONS SUMMARY

Tank ID
January February March April May June July August September October November December

ROUTINE EMISSIONS lb/yr ton/yr lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month
VFR Tanks - Distillate

28
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67
Working 1660.35 0.83 44.97 51.93 75.20 122.44 176.46 238.41 267.42 248.45 184.78 117.32 79.46 53.52

29
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67
Working 1660.35 0.83 44.97 51.93 75.20 122.44 176.46 238.41 267.42 248.45 184.78 117.32 79.46 53.52

64
Standing 846.68 0.42 14.87 18.52 34.88 65.87 105.16 135.88 156.02 135.66 89.46 50.14 24.97 15.26
Working 1461.01 0.73 41.63 47.20 67.04 106.76 152.18 205.06 230.16 216.65 164.00 106.57 73.76 50.00

33
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67
Working 1648.51 0.82 44.65 51.56 74.67 121.56 175.20 236.70 265.52 246.68 183.46 116.49 78.90 53.14

30
Standing 1210.55 0.61 18.60 24.43 48.09 94.36 153.81 201.72 232.14 197.04 124.68 65.89 31.11 18.67
Working 1660.35 0.83 44.97 51.93 75.20 122.44 176.46 238.41 267.42 248.45 184.78 117.32 79.46 53.52

VFR Tanks - Biodiesel (Unheated, Uninsulated Tanks)
28

Standing 298.35 0.15 4.58 6.02 11.85 23.26 37.91 49.72 57.21 48.56 30.73 16.24 7.67 4.60
Working 406.29 0.20 11.00 12.71 18.40 29.96 43.18 58.34 65.44 60.80 45.22 28.71 19.44 13.10

29
Standing 298.35 0.15 4.58 6.02 11.85 23.26 37.91 49.72 57.21 48.56 30.73 16.24 7.67 4.60
Working 406.29 0.20 11.00 12.71 18.40 29.96 43.18 58.34 65.44 60.80 45.22 28.71 19.44 13.10

64
Standing 298.35 0.15 4.58 6.02 11.85 23.26 37.91 49.72 57.21 48.56 30.73 16.24 7.67 4.60
Working 409.21 0.20 11.08 12.80 18.53 30.18 43.49 58.76 65.91 61.23 45.54 28.92 19.58 13.19

33
Standing 298.35 0.15 4.58 6.02 11.85 23.26 37.91 49.72 57.21 48.56 30.73 16.24 7.67 4.60
Working 406.29 0.20 11.00 12.71 18.40 29.96 43.18 58.34 65.44 60.80 45.22 28.71 19.44 13.10

30
Standing 298.35 0.15 4.58 6.02 11.85 23.26 37.91 49.72 57.21 48.56 30.73 16.24 7.67 4.60
Working 409.21 0.20 11.08 12.80 18.53 30.18 43.49 58.76 65.91 61.23 45.54 28.92 19.58 13.19

Total
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TANK ROUTINE EMISSIONS SUMMARY

Tank ID
January February March April May June July August September October November December

ROUTINE EMISSIONS lb/yr ton/yr lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month
VFR Tanks - Biodiesel (Heated Tanks)

33
Standing 758.53 0.38 64.42 58.19 64.42 62.35 64.42 62.35 64.42 64.42 62.35 64.42 62.35 64.42
Working 1439.79 0.72 119.98 119.98 119.98 119.98 119.98 119.98 119.98 119.98 119.98 119.98 119.98 119.98

30
Standing 758.53 0.38 64.42 58.19 64.42 62.35 64.42 62.35 64.42 64.42 62.35 64.42 62.35 64.42
Working 1450.13 0.73 120.84 120.84 120.84 120.84 120.84 120.84 120.84 120.84 120.84 120.84 120.84 120.84

Horizontal Tanks
A-1

Standing 25.69 0.01 0.38 0.49 0.98 1.96 3.23 4.25 4.91 4.23 2.72 1.45 0.68 0.39
Working 28.70 0.01 0.74 0.85 1.25 2.06 3.02 4.13 4.67 4.38 3.26 2.06 1.38 0.90

A-4
Standing 17.19 0.01 0.26 0.33 0.66 1.31 2.16 2.85 3.29 2.83 1.82 0.97 0.45 0.26
Working 19.13 0.01 0.49 0.57 0.83 1.38 2.01 2.76 3.11 2.92 2.18 1.37 0.92 0.60

A-5
Standing 2.17 0.00 0.032 0.042 0.083 0.165 0.272 0.359 0.414 0.357 0.229 0.123 0.057 0.033
Working 2.39 0.00 0.062 0.071 0.104 0.172 0.251 0.344 0.389 0.365 0.272 0.172 0.115 0.075

A-6
Standing 1.09 0.00 0.016 0.021 0.042 0.083 0.137 0.181 0.209 0.180 0.116 0.062 0.029 0.017
Working 1.20 0.00 0.031 0.035 0.052 0.086 0.126 0.172 0.194 0.182 0.136 0.086 0.058 0.038

A-7
Standing 17.17 0.01 0.255 0.330 0.656 1.311 2.159 2.842 3.283 2.828 1.818 0.972 0.453 0.261
Working 19.19 0.01 0.494 0.567 0.834 1.380 2.016 2.763 3.119 2.927 2.182 1.377 0.925 0.604

A-Generic
Standing 17.19 0.01 0.256 0.331 0.657 1.313 2.163 2.846 3.288 2.833 1.821 0.973 0.453 0.261
Working 19.13 0.01 0.492 0.565 0.831 1.376 2.010 2.755 3.110 2.919 2.176 1.373 0.922 0.602
A-Exxon
Standing 8.46 0.00 0.126 0.163 0.323 0.646 1.065 1.401 1.618 1.394 0.896 0.479 0.223 0.129
Working 9.57 0.00 0.246 0.283 0.416 0.688 1.005 1.378 1.555 1.459 1.088 0.687 0.461 0.301

SA
Standing 17.19 0.01 0.256 0.331 0.657 1.313 2.163 2.846 3.288 2.833 1.821 0.973 0.453 0.261
Working 19.13 0.01 0.492 0.565 0.831 1.376 2.010 2.755 3.110 2.919 2.176 1.373 0.922 0.602

A-Red Dye
Standing 0.63 0.00 0.009 0.012 0.024 0.048 0.079 0.105 0.121 0.104 0.067 0.036 0.017 0.010
Working 0.66 0.00 0.017 0.019 0.029 0.047 0.069 0.095 0.107 0.101 0.075 0.047 0.032 0.021

A-Red Dye 2
Standing 1.73 0.00 0.026 0.033 0.066 0.132 0.218 0.287 0.331 0.285 0.183 0.098 0.046 0.026
Working 1.20 0.00 0.031 0.035 0.052 0.086 0.126 0.172 0.194 0.182 0.136 0.086 0.058 0.038
WHFO

Standing 0.05 0.00 0.001 0.001 0.002 0.004 0.006 0.007 0.009 0.007 0.005 0.003 0.001 0.001
Working 0.06 0.00 0.002 0.002 0.003 0.004 0.006 0.008 0.009 0.008 0.006 0.004 0.003 0.002

Total
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TANK ROUTINE EMISSIONS SUMMARY

Tank ID
January February March April May June July August September October November December

ROUTINE EMISSIONS lb/yr ton/yr lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month lb/month
W-3

Standing 14.91 0.01 0.22 0.29 0.57 1.14 1.88 2.47 2.85 2.46 1.58 0.84 0.39 0.23
Working 16.74 0.01 0.43 0.49 0.73 1.20 1.76 2.41 2.72 2.55 1.90 1.20 0.81 0.53

D-Fire Pump
Standing 0.05 0.00 0.001 0.001 0.002 0.004 0.006 0.007 0.009 0.007 0.005 0.003 0.001 0.001
Working 0.06 0.00 0.002 0.002 0.003 0.004 0.006 0.008 0.009 0.008 0.006 0.004 0.003 0.002

R-Fire Pump
Standing 0.03 0.00 0.0004 0.0006 0.0011 0.0021 0.0034 0.0044 0.0051 0.0044 0.0029 0.0016 0.0008 0.0005
Working 0.03 0.00 0.0008 0.0009 0.0013 0.0021 0.0029 0.0040 0.0044 0.0042 0.0032 0.0021 0.0014 0.0010

GAFO
Standing 0.21 0.00 0.0034 0.0044 0.0084 0.0162 0.0262 0.0340 0.0391 0.0337 0.0220 0.0120 0.0058 0.0034
Working 0.26 0.00 0.0073 0.0083 0.0118 0.0188 0.0268 0.0362 0.0407 0.0383 0.0289 0.0188 0.0130 0.0088

OVERALL SUMMARY BY TYPE OF TANK

IFRs
Worst Case 
Standing (lb/yr)

Worst Case 
Refined 
Working 
(lb/yr)

Working - 
Worst Case 
Refined + 
Blendstock 
(if 
applicable) 
+ Crude 
(lb/yr)

Total 
Standing and 
Working 
(lb/yr)

Worst Case 
Standing 
(ton/yr)

Working - 
Worst Case 
Refined + 
Blendstock 
(if 
applicable) 
+ Crude 
(ton/yr)

Total 
Standing and 
Working 
(ton/yr)

117 4643.62 275.95 705.61 5349.23 2.32 0.35 2.67
118 9795.66 245.72 643.46 10439.13 4.90 0.32 5.22
119 11065.73 198.37 554.68 11620.41 5.53 0.28 5.81
120 5169.29 197.91 454.19 5623.48 2.58 0.23 2.81
121 19254.60 376.61 1103.19 20357.79 9.63 0.55 10.18
114 7540.37 349.28 950.90 8491.27 3.77 0.48 4.25
115 11283.79 416.24 1074.70 12358.48 5.64 0.54 6.18

31 9131.17 366.16 836.83 9968.00 4.57 0.42 4.98
32 9131.17 366.16 840.32 9971.49 4.57 0.42 4.99
39 7105.99 272.06 624.37 7730.35 3.55 0.31 3.87

130 5338.04 3.97 5342.00 2.67 2.67

IFR Total Standing Losses (lb/yr) 99,459.41        
IFR Total Working Losses (lb/yr) 7,792.22          
IFR Overall Total (lb/yr) 107,251.63      
IFR Total Standing Losses (ton/yr) 49.73
IFR Total Working Losses (ton/yr) 3.90
IFR Overall Total (ton/yr) 53.63

Total
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TANK ROUTINE EMISSIONS SUMMARY

VFRs
Worst Case 
Standing (lb/yr)

Worst Case 
Working 
(lb/yr) Total (lb/yr)

Worst Case 
Standing 
(ton/yr)

Worst Case 
Working 
(ton/yr)

Total 
(ton/yr)

28 1210.55 1660.35 2870.90 0.61 0.83 1.44
29 1210.55 1660.35 2870.90 0.61 0.83 1.44
64 846.68 1461.01 2307.69 0.42 0.73 1.15
33 1210.55 1648.51 2859.05 0.61 0.82 1.43
30 1210.55 1660.35 2870.90 0.61 0.83 1.44

VFR Total Standing Losses (lb/yr) 5,688.86          
VFR Total Working Losses (lb/yr) 8,090.57          
VFR Overall Total (lb/yr) 13,779.43        
VFR Total Standing Losses (ton/yr) 2.84
VFR Total Working Losses (ton/yr) 4.05
VFR Overall Total (ton/yr) 6.89

Horizontal Tanks Total lb/yr Total tons/yr
A-1 54.39 0.02719
A-4 36.33 0.01816
A-5 4.56 0.00228
A-6 2.29 0.00114
A-7 36.36 0.01818

A-Generic 36.33 0.01816
A-Exxon 18.03 0.00901

SA 36.33 0.01816
A-Red Dye 1.29 0.00065

A-Red Dye 2 2.93 0.00146
WHFO 0.10 0.00005

W-3 31.65 0.01583
D-Fire Pump 0.10 0.00005
R-Fire Pump 0.06 0.00003

GAFO 0.47 0.00023

Horizontal Tank Total Standing Losses (lb/yr) 123.76
Horizontal Tank Total Working Losses (lb/yr) 137.44
Horizontal Tank Overall Total (lb/yr) 261.20
Horizontal Tank Total Standing Losses (ton/yr) 0.0619
Horizontal Tank Total Working Losses (ton/yr) 0.0687
Horizontal Tank Overall Total (ton/yr) 0.1306
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TANK ROUTINE HAP SUMMARY

SUMMARY OF ROUTINE TANK HAP EMISSIONS
Tank ID Total HAPS Total HAPs hexane benzene 2,2,4 TMP toluene ethylbenzene xylenes naphthalene cumene methanol

ROUTINE EMISSIONS lb/yr ton/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr

IFR Tanks - Gasoline
117

Standing 59.96 0.03 15.21 16.70 18.86 18.28 1.14 4.98 0.01 0.19 0.00
Working 59.35 0.03 2.75 4.94 10.98 19.22 3.84 19.22 1.14 1.37 0.00

118
Standing 126.49 0.06 32.08 35.22 39.78 38.56 2.41 10.50 0.02 0.40 0.00
Working 52.85 0.03 2.45 4.40 9.78 17.12 3.42 17.12 1.01 1.22 0.00

119
Standing 142.89 0.07 36.24 39.79 44.94 43.56 2.72 11.86 0.02 0.45 0.00
Working 42.67 0.02 1.97 3.55 7.90 13.82 2.76 13.82 0.82 0.99 0.00

120
Standing 89.34 0.04 22.66 24.88 28.10 27.24 1.70 7.42 0.01 0.28 0.00
Working 42.57 0.02 1.97 3.54 7.88 13.79 2.76 13.79 0.82 0.98 0.00

121
Standing 231.87 0.12 58.80 64.57 72.93 70.69 4.42 19.25 0.03 0.73 0.00
Working 81.00 0.04 3.75 6.75 14.99 26.23 5.25 26.23 1.56 1.87 0.00

114
Standing 92.15 0.05 23.09 25.49 28.88 28.20 1.78 7.78 0.01 0.30 0.00
Working 75.13 0.04 3.48 6.26 13.90 24.33 4.87 24.33 1.44 1.74 0.00

115
Standing 137.89 0.07 34.55 38.14 43.22 42.20 2.67 11.64 0.02 0.44 0.00
Working 89.53 0.04 4.14 7.46 16.57 28.99 5.80 28.99 1.72 2.07 0.00

31
Standing 157.81 0.08 40.02 43.94 49.63 48.11 3.01 13.10 0.02 0.50 0.00
Working 78.76 0.04 3.64 6.56 14.57 25.50 5.10 25.50 1.51 1.82 0.00

32
Standing 157.81 0.08 40.02 43.94 49.63 48.11 3.01 13.10 0.02 0.50 0.00
Working 78.76 0.04 3.64 6.56 14.57 25.50 5.10 25.50 1.51 1.82 0.00

39
Standing 127.44 0.06 31.93 35.25 39.95 39.00 2.47 10.76 0.02 0.41 0.00
Working 58.52 0.03 2.71 4.87 10.83 18.95 3.79 18.95 1.12 1.35 0.00

IFR Tanks - Blendstock
117

Standing 72.20 0.04 233.28 20.99 21.37 22.27 1.87 5.70 0.01 0.22 0.00
Working 16.57 0.01 9.84 1.45 2.89 5.42 1.45 5.06 0.30 0.36 0.00

118
Standing 152.31 0.08 492.10 44.27 45.08 46.99 3.94 12.02 0.02 0.46 0.00
Working 18.23 0.01 10.82 1.59 3.18 5.97 1.59 5.57 0.33 0.40 0.00

119
Standing 172.06 0.09 555.90 50.01 50.93 53.08 4.45 13.57 0.02 0.52 0.00
Working 22.79 0.01 13.52 1.99 3.98 7.46 1.99 6.96 0.41 0.50 0.00

121
Standing 299.96 0.15 968.53 87.16 88.77 92.55 7.76 23.69 0.04 0.90 0.00
Working 54.74 0.03 32.49 4.78 9.56 17.92 4.78 16.72 0.99 1.19 0.00
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TANK ROUTINE HAP SUMMARY

Tank ID Total HAPS Total HAPs hexane benzene 2,2,4 TMP toluene ethylbenzene xylenes naphthalene cumene methanol
ROUTINE EMISSIONS lb/yr ton/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr

114
Standing 122.16 0.06 389.27 35.23 36.02 37.85 3.22 9.82 0.02 0.38 0.00
Working 34.21 0.02 20.31 2.99 5.97 11.20 2.99 10.45 0.62 0.75 0.00

115
Standing 182.80 0.09 582.52 52.72 53.90 56.64 4.81 14.70 0.02 0.56 0.00
Working 27.37 0.01 16.24 2.39 4.78 8.96 2.39 8.36 0.50 0.60 0.00

IFR Tanks - Crude
117

Standing 12.32 0.01 7.45 6.85 0.58 3.24 0.41 1.25 0.00 0.00 0.00
Working 12.64 0.01 1.43 2.14 0.36 3.57 1.43 5.00 0.13 0.00 0.00

118
Standing 26.00 0.01 15.72 14.44 1.23 6.83 0.86 2.63 0.00 0.00 0.00
Working 11.25 0.01 1.27 1.91 0.32 3.18 1.27 4.45 0.12 0.00 0.00

119
Standing 29.37 0.01 17.75 16.32 1.39 7.72 0.97 2.97 0.00 0.00 0.00
Working 9.09 0.00 1.03 1.54 0.26 2.57 1.03 3.60 0.09 0.00 0.00

120
Standing 18.36 0.01 11.10 10.20 0.87 4.83 0.61 1.86 0.00 0.00 0.00
Working 9.06 0.00 1.03 1.54 0.26 2.56 1.03 3.59 0.09 0.00 0.00

121
Standing 47.66 0.02 28.81 26.48 2.25 12.53 1.58 4.82 0.00 0.00 0.00
Working 17.25 0.01 1.95 2.93 0.49 4.88 1.95 6.83 0.18 0.00 0.00

114
Standing 19.89 0.01 11.86 10.97 0.94 5.25 0.67 2.05 0.00 0.00 0.00
Working 16.00 0.01 1.81 2.71 0.45 4.52 1.81 6.33 0.17 0.00 0.00

115
Standing 29.76 0.01 17.75 16.42 1.40 7.86 1.01 3.07 0.00 0.00 0.00
Working 19.06 0.01 2.16 3.23 0.54 5.39 2.16 7.55 0.20 0.00 0.00

31
Standing 32.43 0.02 19.61 18.02 1.53 8.52 1.08 3.28 0.00 0.00 0.00
Working 16.65 0.01 1.88 2.82 0.47 4.71 1.88 6.59 0.17 0.00 0.00

32
Standing 32.43 0.02 19.61 18.02 1.53 8.52 1.08 3.28 0.00 0.00 0.00
Working 16.77 0.01 1.90 2.84 0.47 4.74 1.90 6.64 0.17 0.00 0.00

39
Standing 27.50 0.01 16.41 15.17 1.29 7.27 0.93 2.84 0.00 0.00 0.00
Working 12.46 0.01 1.41 2.11 0.35 3.52 1.41 4.93 0.13 0.00 0.00
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TANK ROUTINE HAP SUMMARY

Tank ID Total HAPS Total HAPs hexane benzene 2,2,4 TMP toluene ethylbenzene xylenes naphthalene cumene methanol
ROUTINE EMISSIONS lb/yr ton/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr

IFR Tanks - Distillate
117

Standing 0.49 0.00 0.00 0.01 0.00 0.13 0.02 0.33 0.00 0.00 0.00
Working 1.14 0.00 0.00 0.00 0.00 0.09 0.04 0.80 0.21 0.00 0.00

118
Standing 1.04 0.00 0.01 0.03 0.00 0.28 0.04 0.70 0.00 0.00 0.00
Working 1.01 0.00 0.00 0.00 0.00 0.08 0.03 0.71 0.19 0.00 0.00

119
Standing 1.18 0.00 0.01 0.03 0.00 0.32 0.04 0.79 0.01 0.00 0.00
Working 0.82 0.00 0.00 0.00 0.00 0.06 0.03 0.58 0.15 0.00 0.00

120
Standing 0.74 0.00 0.00 0.02 0.00 0.20 0.03 0.49 0.00 0.00 0.00
Working 0.81 0.00 0.00 0.00 0.00 0.06 0.03 0.57 0.15 0.00 0.00

121
Standing 1.91 0.00 0.01 0.05 0.00 0.52 0.07 1.28 0.01 0.00 0.00
Working 1.55 0.00 0.00 0.00 0.00 0.12 0.05 1.09 0.28 0.00 0.00

114
Standing 0.76 0.00 0.00 0.02 0.00 0.20 0.03 0.51 0.00 0.00 0.00
Working 1.44 0.00 0.00 0.00 0.00 0.11 0.05 1.01 0.26 0.00 0.00

115
Standing 1.13 0.00 0.01 0.03 0.00 0.30 0.04 0.76 0.01 0.00 0.00
Working 1.71 0.00 0.00 0.00 0.00 0.13 0.05 1.21 0.31 0.00 0.00

31
Standing 1.30 0.00 0.01 0.03 0.00 0.35 0.04 0.87 0.01 0.00 0.00
Working 1.51 0.00 0.00 0.00 0.00 0.12 0.05 1.06 0.28 0.00 0.00

32
Standing 1.30 0.00 0.01 0.03 0.00 0.35 0.04 0.87 0.01 0.00 0.00
Working 1.51 0.00 0.00 0.00 0.00 0.12 0.05 1.06 0.28 0.00 0.00

39
Standing 1.05 0.00 0.01 0.02 0.00 0.28 0.04 0.70 0.01 0.00 0.00
Working 1.12 0.00 0.00 0.00 0.00 0.09 0.04 0.79 0.21 0.00 0.00
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TANK ROUTINE HAP SUMMARY

Tank ID Total HAPS Total HAPs hexane benzene 2,2,4 TMP toluene ethylbenzene xylenes naphthalene cumene methanol
ROUTINE EMISSIONS lb/yr ton/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr

IFR Tanks - Biodiesel
117

Standing 0.00 0.00 0.0000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.51
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.57

118
Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.62
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.51

119
Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.13
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41

120
Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.21
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41

121
Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.31
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.77

114
Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.36
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.72

115
Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.51
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.86

31
Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.50
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.75

32
Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.50
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.75

39
Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.56
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.56

IFR Tanks - Distillate
130

Standing 120.22 0.06 30.03 33.20 37.65 36.82 2.34 10.19 0.02 0.39 0.00
Working 0.86 0.00 0.04 0.07 0.16 0.28 0.06 0.28 0.02 0.02 0.00

VFR Tanks - Distillate
28

Standing 106.53 0.05 0.49 2.41 0.00 28.00 3.69 71.88 0.55 0.00 0.00
Working 145.63 0.07 0.68 3.36 0.00 38.64 5.03 97.88 0.73 0.00 0.00

29
Standing 106.53 0.05 0.49 2.41 0.00 28.00 3.69 71.88 0.55 0.00 0.00
Working 145.63 0.07 0.68 3.36 0.00 38.64 5.03 97.88 0.73 0.00 0.00

64
Standing 74.31 0.04 0.35 1.72 0.00 19.74 2.56 49.91 0.37 0.00 0.00
Working 127.83 0.06 0.61 3.01 0.00 34.24 4.40 85.56 0.62 0.00 0.00

33
Standing 106.53 0.05 0.49 2.41 0.00 28.00 3.69 71.88 0.55 0.00 0.00
Working 144.60 0.07 0.68 3.34 0.00 38.37 4.99 97.18 0.72 0.00 0.00
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TANK ROUTINE HAP SUMMARY

Tank ID Total HAPS Total HAPs hexane benzene 2,2,4 TMP toluene ethylbenzene xylenes naphthalene cumene methanol
ROUTINE EMISSIONS lb/yr ton/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr

30
Standing 106.53 0.05 0.49 2.41 0.00 28.00 3.69 71.88 0.55 0.00 0.00
Working 145.63 0.07 0.68 3.36 0.00 38.64 5.03 97.88 0.73 0.00 0.00

VFR Tanks - Biodiesel (Unheated, Uninsulated Tanks)
28

Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 298.35
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 409.21

29
Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 298.35
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 409.21

64
Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 208.67
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 360.08

33
Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 298.35
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 406.29

30
Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 298.35
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 409.21

VFR Tanks - Biodiesel (Heated Tanks)
33

Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 758.53
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1,439.79

30
Standing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 758.53
Working 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1450.13
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TANK ROUTINE HAP SUMMARY

Tank ID Total HAPS Total HAPs hexane benzene 2,2,4 TMP toluene ethylbenzene xylenes naphthalene cumene methanol
ROUTINE EMISSIONS lb/yr ton/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr

Horizontal Tanks
A-1

Standing 25.69 0.01 0.00 0.00 0.00 0.00 6.55 19.14 0.00 0.00 0.00
Working 28.70 0.01 0.00 0.00 0.00 0.00 7.32 21.38 0.00 0.00 0.00

A-4
Standing 17.19 0.01 0.00 0.00 0.00 0.00 4.38 12.81 0.00 0.00 0.00
Working 19.13 0.01 0.00 0.00 0.00 0.00 4.88 14.25 0.00 0.00 0.00

A-5
Standing 2.17 0.00 0.00 0.000 0.000 0.000 0.552 1.614 0.000 0.000 0.00
Working 2.39 0.00 0.00 0.000 0.000 0.000 0.610 1.781 0.000 0.000 0.00

A-6
Standing 1.09 0.00 0.00 0.000 0.000 0.000 0.278 0.813 0.000 0.000 0.00
Working 1.20 0.00 0.00 0.000 0.000 0.000 0.305 0.891 0.000 0.000 0.00

A-7
Standing 17.17 0.01 0.00 0.000 0.000 0.000 4.378 12.790 0.000 0.000 0.00
Working 19.19 0.01 0.00 0.000 0.000 0.000 4.896 14.293 0.000 0.000 0.00

A-Generic
Standing 17.19 0.01 0.00 0.000 0.000 0.000 4.385 12.810 0.000 0.000 0.00
Working 19.13 0.01 0.00 0.000 0.000 0.000 4.882 14.252 0.000 0.000 0.00
A-Exxon
Standing 8.46 0.00 0.00 0.000 0.000 0.000 2.158 6.305 0.000 0.000 0.00
Working 9.57 0.00 0.00 0.000 0.000 0.000 2.441 7.126 0.000 0.000 0.00

SA
Standing 17.19 0.01 0.00 0.000 0.000 0.000 4.385 12.810 0.000 0.000 0.00
Working 19.13 0.01 0.00 0.000 0.000 0.000 4.882 14.252 0.000 0.000 0.00

A-Red Dye
Standing 0.63 0.00 0.00 0.000 0.000 0.000 0.161 0.470 0.000 0.000 0.00
Working 0.66 0.00 0.00 0.000 0.000 0.000 0.168 0.491 0.000 0.000 0.00

A-Red Dye 2
Standing 1.73 0.00 0.00 0.000 0.000 0.000 0.442 1.290 0.000 0.000 0.00
Working 1.20 0.00 0.00 0.000 0.000 0.000 0.305 0.891 0.000 0.000 0.00
WHFO

Standing 0.00 0.00 0.00 0.000 0.000 0.001 0.000 0.003 0.000 0.000 0.00
Working 0.00 0.00 0.00 0.000 0.000 0.001 0.000 0.003 0.000 0.000 0.00

W-3
Standing 14.91 0.01 0.00 0.00 0.00 0.00 3.80 11.11 0.00 0.00 0.00
Working 16.74 0.01 0.00 0.00 0.00 0.00 4.27 12.47 0.00 0.00 0.00

D-Fire Pump
Standing 0.00 0.00 0.00 0.000 0.000 0.001 0.000 0.003 0.000 0.000 0.00
Working 0.00 0.00 0.00 0.000 0.000 0.001 0.000 0.003 0.000 0.000 0.00

R-Fire Pump
Standing 0.00 0.00 0.00 0.0001 0.0000 0.0006 0.0001 0.0016 0.0000 0.0000 0.00
Working 0.00 0.00 0.00 0.0001 0.0000 0.0007 0.0001 0.0017 0.0000 0.0000 0.00

GAFO
Standing 0.03 0.00 0.00 0.0014 0.0000 0.0137 0.0042 0.0089 0.0001 0.0000 0.00
Working 0.03 0.00 0.00 0.0018 0.0000 0.0170 0.0051 0.0109 0.0001 0.0000 0.00
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TANK ROUTINE HAP SUMMARY

Summary of Total by Tank - ROUTINE EMISSIONS
IFRs hexane benzene 2,2,4 TMP toluene ethylbenzene xylenes naphthalene cumene methanol

lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr
117

Worst Case Standing 233.28 20.99 21.37 22.27 1.87 5.70 0.01 0.22 5.51
Worst Case Refined Working 2.75 4.94 10.98 19.22 3.84 19.22 1.14 1.37 0.57

Total Working 14.01 8.53 14.23 28.22 6.72 29.29 1.57 1.73 0.57
Total 247.29 29.52 35.60 50.49 8.59 34.98 1.58 1.95 6.08

118
Worst Case Standing 492.10 44.27 45.08 46.99 3.94 12.02 0.02 0.46 11.62

Worst Case Refined Working 2.45 4.40 9.78 17.12 3.42 17.12 1.01 1.22 0.51
Total Working 14.54 7.90 13.28 26.26 6.29 27.14 1.46 1.62 0.51

Total 506.63 52.17 58.36 73.25 10.23 39.16 1.48 2.08 12.13
119

Worst Case Standing 555.90 50.01 50.93 53.08 4.45 13.57 0.02 0.52 13.13
Worst Case Refined Working 1.97 3.55 7.90 13.82 2.76 13.82 0.82 0.99 0.41

Total Working 16.53 7.08 12.13 23.84 5.78 24.37 1.33 1.48 0.41
Total 572.43 57.09 63.06 76.92 10.23 37.95 1.35 2.00 13.54

120
Worst Case Standing 22.66 24.88 28.10 27.24 1.70 7.42 0.01 0.28 8.21

Worst Case Refined Working 1.97 3.54 7.88 13.79 2.76 13.79 0.82 0.98 0.41
Total Working 2.99 5.08 8.13 16.35 3.78 17.37 0.91 0.98 0.41

Total 25.65 29.96 36.23 43.58 5.48 24.79 0.92 1.27 8.62
121

Worst Case Standing 968.53 87.16 88.77 92.55 7.76 23.69 0.04 0.90 21.31
Worst Case Refined Working 3.75 6.75 14.99 26.23 5.25 26.23 1.56 1.87 0.77

Total Working 38.19 14.45 25.03 49.03 11.98 49.78 2.73 3.07 0.77
Total 1006.72 101.60 113.80 141.58 19.74 73.47 2.76 3.97 22.08

114
Worst Case Standing 389.27 35.23 36.02 37.85 3.22 9.82 0.02 0.38 8.36

Worst Case Refined Working 3.48 6.26 13.90 24.33 4.87 24.33 1.44 1.74 0.72
Total Working 25.59 11.96 20.33 40.05 9.66 41.11 2.23 2.48 0.72

Total 414.86 47.19 56.35 77.90 12.88 50.94 2.24 2.86 9.08
115

Worst Case Standing 582.52 52.72 53.90 56.64 4.81 14.70 0.02 0.56 12.51
Worst Case Refined Working 4.14 7.46 16.57 28.99 5.80 28.99 1.72 2.07 0.86

Total Working 22.54 13.08 21.88 43.34 10.34 44.90 2.41 2.67 0.86
Total 605.06 65.80 75.79 99.98 15.16 59.60 2.44 3.23 13.37

31
Worst Case Standing 40.02 43.94 49.63 48.11 3.01 13.10 0.02 0.50 14.50

Worst Case Refined Working 3.64 6.56 14.57 25.50 5.10 25.50 1.51 1.82 0.75
Total Working 5.53 9.38 15.04 30.21 6.98 32.09 1.69 1.82 0.75

Total 45.55 53.33 64.68 78.32 9.99 45.19 1.71 2.32 15.25
32

Worst Case Standing 40.02 43.94 49.63 48.11 3.01 13.10 0.02 0.50 14.50
Worst Case Refined Working 3.64 6.56 14.57 25.50 5.10 25.50 1.51 1.82 0.75

Total Working 5.54 9.40 15.05 30.25 7.00 32.14 1.69 1.82 0.75
Total 45.56 53.35 64.68 78.36 10.00 45.24 1.71 2.32 15.25

hexane benzene 2,2,4 TMP toluene ethylbenzene xylenes naphthalene cumene methanol
lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr

39
Worst Case Standing 31.93 35.25 39.95 39.00 2.47 10.76 0.02 0.41 11.56

Worst Case Refined Working 2.71 4.87 10.83 18.95 3.79 18.95 1.12 1.35 0.56
Total Working 4.12 6.99 11.18 22.47 5.20 23.88 1.25 1.35 0.56

Total 36.05 42.23 51.13 61.47 7.67 34.64 1.27 1.76 12.12
130

Worst Case Standing 30.03 33.20 37.65 36.82 2.34 10.19 0.02 0.39 0.00
Worst Case Refined Working

Total Working 0.04 0.07 0.16 0.28 0.06 0.28 0.02 0.02 0.00
Total 30.07 33.27 37.81 37.10 2.39 10.47 0.03 0.41 0.00

hexane benzene 2,2,4 TMP toluene ethylbenzene xylenes naphthalene cumene methanol
Total Standing, all IFRs, lb/yr 3386.25 471.58 501.04 508.65 38.58 134.06 0.22 5.10 121.22
Total Working, all IFRs, lb/yr 149.61 93.93 156.46 310.30 73.78 322.37 17.28 19.06 6.30

Overall Total, all IFRs, lb/yr 3535.86 565.51 657.49 818.95 112.36 456.43 17.50 24.16 127.51
Total Standing, all IFRs, ton/yr 1.693 0.236 0.251 0.254 0.019 0.067 0.000 0.003 0.061
Total Working, all IFRs, ton/yr 0.075 0.047 0.078 0.155 0.037 0.161 0.009 0.010 0.003

Overall Total, all IFRs, ton/yr 1.768 0.283 0.329 0.409 0.056 0.228 0.009 0.012 0.064

8/3/2023 Tank PTE - Global Albany Terminal



TANK ROUTINE HAP SUMMARY

VFRs hexane benzene 2,2,4 TMP toluene ethylbenzene xylenes naphthalene cumene methanol
lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr

28
Worst Case Standing 0.49 2.41 0.00 28.00 3.69 71.88 0.55 0.00 298.35
Worst Case Working 0.68 3.36 0.00 38.64 5.03 97.88 0.73 0.00 409.21

Total 1.17 5.77 0.00 66.64 8.72 169.76 1.28 0.00 707.57
29

Worst Case Standing 0.49 2.41 0.00 28.00 3.69 71.88 0.55 0.00 298.35
Worst Case Working 0.68 3.36 0.00 38.64 5.03 97.88 0.73 0.00 409.21

Total 1.17 5.77 0.00 66.64 8.72 169.76 1.28 0.00 707.57
64

Worst Case Standing 0.35 1.72 0.00 19.74 2.56 49.91 0.37 0.00 208.67
Worst Case Working 0.61 3.01 0.00 34.24 4.40 85.56 0.62 0.00 360.08

Total 0.96 4.73 0.00 53.99 6.96 135.47 0.98 0.00 568.76
33

Worst Case Standing 0.49 2.41 0.00 28.00 3.69 71.88 0.55 0.00 758.53
Worst Case Working 0.68 3.34 0.00 38.37 4.99 97.18 0.72 0.00 1439.79

Total 1.16 5.74 0.00 66.37 8.68 169.06 1.28 0.00 2198.32
30

Worst Case Standing 0.49 2.41 0.00 28.00 3.69 71.88 0.55 0.00 758.53
Worst Case Working 0.68 3.36 0.00 38.64 5.03 97.88 0.73 0.00 1450.13

Total 1.17 5.77 0.00 66.64 8.72 169.76 1.28 0.00 2208.67

hexane benzene 2,2,4 TMP toluene ethylbenzene xylenes naphthalene cumene methanol
Total Standing, all VFRs, lb/yr 2.29 11.35 0.00 131.75 17.32 337.43 2.57 0.00 2322.44
Total Working, all VFRs, lb/yr 3.34 16.43 0.00 188.53 24.47 476.37 3.53 0.00 4068.43
Overall Total, all VFRs, lb/yr 5.62 27.78 0.00 320.29 41.79 813.80 6.10 0.00 6390.88
Total Standing, all VFRs, ton/yr 0.001 0.006 0.000 0.066 0.009 0.169 0.001 0.000 1.161
Total Working, all VFRs, ton/yr 0.002 0.008 0.000 0.094 0.012 0.238 0.002 0.000 2.034
Overall Total, all VFRs, ton/yr 0.003 0.014 0.000 0.160 0.021 0.407 0.003 0.000 3.195

Horizontal Tanks

hexane benzene 2,2,4 TMP toluene ethylbenzene xylenes naphthalene cumene
Total per tank lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr

A-1 0.00 0.00 0.00 0.00 13.87 40.51 0.00 0.00
A-4 0.00 0.00 0.00 0.00 9.27 27.06 0.00 0.00
A-5 0.00 0.00 0.00 0.00 1.16 3.40 0.00 0.00
A-6 0.00 0.00 0.00 0.00 0.58 1.70 0.00 0.00
A-7 0.00 0.00 0.00 0.00 9.27 27.08 0.00 0.00

A-Generic 0.00 0.00 0.00 0.00 9.27 27.06 0.00 0.00
A-Exxon 0.00 0.00 0.00 0.00 4.60 13.43 0.00 0.00

SA 0.00 0.00 0.00 0.00 9.27 27.06 0.00 0.00
A-Red Dye 0.00 0.00 0.00 0.00 0.33 0.96 0.00 0.00

A-Red Dye 2 0.00 0.00 0.00 0.00 0.75 2.18 0.00 0.00
WHFO 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00

W-3 0.00 0.00 0.00 0.00 8.07 23.58 0.00 0.00
D-Fire Pump 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
R-Fire Pump 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GAFO 0.01 0.00 0.00 0.03 0.01 0.02 0.00 0.00

Horizontal Tank Total Standing Losses (lb/yr) 0.003 0.002 0.000 0.016 31.480 91.973 0.000 0.000
Horizontal Tank Total Working Losses (lb/yr) 0.004 0.002 0.000 0.020 34.973 102.096 0.000 0.000
Horizontal Tank Overall Total (lb/yr) 0.007 0.004 0.000 0.037 66.453 194.069 0.000 0.000
Horizontal Tank Total Standing Losses (ton/yr) 0.000 0.000 0.000 0.000 0.016 0.046 0.000 0.000
Horizontal Tank Total Working Losses (ton/yr) 0.000 0.000 0.000 0.000 0.017 0.051 0.000 0.000
Horizontal Tank Overall Total (ton/yr) 0.000 0.000 0.000 0.000 0.033 0.097 0.000 0.000
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TANK LANDINGS

117 118 119 120 121 114 115 31 32 39

Tank Diameter (ft) 110                       100              80                80                150              120              150              125              125              125              

Heel Height (ft) 4.0                        4.0               4.0               4.0               4.0               4.0               4.0               4.0               4.0               4.0               

Volume (ft3) 38,013                  31,416         20,106         20,106         70,686         45,239         70,686         49,087         49,087         49,087         

Volume (bbl) 6,771                    5,596           3,581           3,581           12,590         8,058           12,590         8,743           8,743           8,743           

Volume (gal) 284,377                235,023       150,414       150,414       528,801       338,432       528,801       367,223       367,223       367,223       

Volume (liters) 1,076,368             889,560       569,319       569,319       2,001,511    1,280,967    2,001,511    1,389,938    1,389,938    1,389,938    

Avg Temp (F) (T) 54.18                    54.18           54.18           54.18           54.18           54.18           54.18           54.18           54.18           54.18           

Avg Temp (K) (T) 285.47                  285.47         285.47         285.47         285.47         285.47         285.47         285.47         285.47         285.47         

temp corr 0.9568                  0.9568         0.9568         0.9568         0.9568         0.9568         0.9568         0.9568         0.9568         0.9568         

Moles 45,978                  37,998         24,319         24,319         85,496         54,718         85,496         59,372         59,372         59,372         

VP of VOC (psia) 6.62                      6.62             6.62             6.62             6.62             6.62             6.62             3.72             3.72             6.62             

VOC theo fraction 0.45                      0.45             0.45             0.45             0.45             0.45             0.45             0.25             0.25             0.45             

Saturation Factor 0.60                      0.60             0.60             0.60             0.60             0.60             0.60             0.60             0.60             0.60             

Moles VOC 12,424                  10,267         6,571           6,571           23,102         14,785         23,102         9,024           9,024           16,043         

Molecular weight (g/g-mole) 61.00                    50.00           61.00           61.00           61.00           61.00           61.00           49.82           49.82           61.00           

VOC (grams/landing) 757,842                513,373       400,842       400,842       1,409,209    901,894       1,409,209    449,541       449,541       978,618       

VOC (lbs/landing) 1,670.73               1,132           884              884              3,107           1,988           3,107           991              991              2,157           

Number of Landings per Yr 2                          2                 2                 2                 2                 1                 2                 2                 2                 3                 

Average Days per Landing 2.0                        2.0               2.0               2.0               2.0               2.0               2.0               2.0               2.0               2.0               

VOC (lbs) Filling 3,341                    2,264           1,767           1,767           6,213           1,988           6,213           1,982.11      1,982.11      6,472           

VOC (lbs) Standing 1,016                    688              537              537              1,889           604              1,889           602.56         602.56         1,968           

Total VOC (lbs) (Lf + Ls) 4,357                    2,952           2,305           2,305           8,102           2,593           8,102           2,585           2,585           8,440           

Total VOC (tons) 2.18                      1.48             1.15             1.15             4.05             1.30             4.05             1.29             1.29             4.22             

Tanks 31 & 32 modeled as ethanol, all others modeled as gasoline

NOTE: Landing emissions calculated using methodology from API Technical Report 2567 - Evaporative Loss from Storage Tank Floating Roof Landings.

Tank Numbers
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