Monthly Calculations (continued) JuLy
Tank No. A5
ROUTINE EMISSIONS CALCULATIONS Symbol Units. ROUTINE EMISSIONS CALCULATIONS Symbol
Standing Losses; Eq.1-2, Ls = 365 (Vv * Wv * KE * Ks) Ls
Total Losses (Eq.1-1: LT = LS+LW) LT 0.80  Ibimonth Vapor Space Volume w
4.01E-04 ton/month Stock Vapor Density Wy
Time Period duly Vapor Space Expansion Factor (0 < KE <= KE
Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks
Daily total solar insolation on a horizontal surface; Table 7.1-7 | 1872.0 Btu/i-day Constant: Number of Dailv Events in a Year 365
Absolute Pressure Py 14.55 psi
Ideal Gas Constant R 10.73 piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614'Q) va
Product Type Diesel Additive Working Loss Tumover Factor Eq 1-35 Ky=(180+N)/6N for N>36, else Ky=1 KN
Vapor Molecular weight My 106 Lb/lb-mole Working Loss Product Factor Kp
Average organic liquid density wL 610 Ibigal Stock Vapor Density wy
Average Reid Vapor Pressure RVP 0.00 Vent Setting Correction Factor KB
Product factor; 0.4 for crude oils or 1 for other organic liquids Ke 1.00
Vapor Pressure Equation Constant A A 0.00 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0,053'PvA*Hvo) Ks
Vapor Pressure Equation Constant B (Table 7.1-2) B 0.0 °R Vapor Pressure at Ava Daily Lia Surface Temp PVA
Vapor Space Outage Hvo
Tank design data
Shell height Hs 341 Vapor Space Expansion Factor (Eq. 1-5: (ATVITLA)+[(APv-APB)/(PA-PVA)] KE
Diameter D 7.40 Average Daily Viapor Temperature Range aTv
Throughput Q 900 gal/month Average Daily Vapor Pressure Range APV
Tumovers N 1049 per year Breather Vent Pressure Setting Range (Equation 1-10: APB = PBP - PBV) 4PB
Roof Type: 0.00 Vapor Pressure at Avg Daily Liq Surface Temp PVA
‘Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 Ut Average Daily Liquid Surface Temperature TA
Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure. Py
Maximum Filling Height -use (Pi/4)D if unknown HLX 214 1t
Minimum Filling Height (use 0 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ATv)
Liquid height (assume 1/2 He, HL 157 ft Average daily ambient temperature range - Equation 1-11 (ATA=TAX-TAN)  ATA
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 17 ( ATV = 0.7 ATA + 0.02 a ) ATy
‘Tank Construction (pick from drop down list) Welded Partially Insulated - Equation 18 ( ATV =0.6 ATA +0.02 aR I) aTv
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ATv
‘Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (APv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 a 058 Not Insulated - Equation 1-9: APV = PVX - PVN. 2Py
Breather Vent Seting Range (Default Assumption: +/- 0.03) PBP 003 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = explA PVX
.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25 PVN = explA PVN
True Vapor Pressure; Eq. 1-25, PvA = exp(A-(BITLA) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ATV  TLX
Not Insulated Pva 01770708 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ATV  TLN
Partially Insulated Py, 0.1789285
Fully Insulated Pva 01549312 Partially Insulated - Equation 1-9: APV = PVX - PVN apv
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 usinc PVX
Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TA} TAA 531.35 °R Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN
Average daily maximum ambient temperature, Table 7.1-7 TAX 541.00 °R Average daily maximum liauid surface temperature, dea R (TLX = TLA + 0.2 TLX
Average daily minimum ambient temperature, Table 7.1-7 TAN 52170 °R Average daily minimum liquid surface temperature, dea R (TLN = TLA - 0.25 TLN
Liquid Bulk Temperature; Eq 1-31: TB = TAA +0.003 as | L 53461 °R Fully Insulated (APv = 0) aPv
Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3: Vv = ((Pi/ 4) D*2)Hvo W
Not Insulated: Eq. 1-28, TLA = 0.4°TAA + 0.6'TB + 0.005%a"l LA 53873 °R Effective Tank diameter De
Partially Insulated: Eq. 1-29, TLA = 0.3°TAA + 0.7°TB + 0.005°aR*l ~ TLA 539.06 °R Effective Tank Height He
Fully Insulated: TLA = T8 TLA 534.6 Vapor Space Outage Hvo = 1/2 He Hvo
Average Vapor Temperature (Tv)
Not Insulated; Eq. 1-33, Tv = 0.7TAA + 0.3'TB + 0.009*a’l v 54210 °R
Partially Insulated; Eq. 1-34, Tv = 0.6"TAA + 0.4*TB + 0.01"aR"I Tv 54351 °R
Fully Insulated; Tv=TB Tv 53461 °R
Stock Vapor Density; Eq. 122, Wy = (Mv*PVA)(R'Tv)
Not Insulated Wy 3232603
Partially Insulated Wy 3.257E-03
Fully Insulated Wy 2.867E-03
Monthly Calculations (continued) AUGUST
Tank No. A5
ROUTINE EMISSIONS CALCULATIONS Symbol Units ROUTINE EMISSIONS CALCULATIONS Symbol
Standing Losses; Eq.1-2, Ls =365 (Vv * Wy * KE * Ks) Ls
Total Losses (Eq.1-1: LT = LS+LW) LT 0.72 Ib/month Vapor Space Volume W
3.61E-04 ton/month Stock Vapor Density wy
Time Period August Vapor Space Expansion Factor (0 < KE <= 1); Eq. 1-5 KE
Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks
Daily total solar insolation on a horizontal surface; Table 7.1-7 I 1640.0 Btu/ft’-day Constant; Number of Daily Events in a Year 365
Absolute Pressure Pa 14.55 psi
Ideal Gas Constant R 1073 piai fi3/lb-mole R Working Losses; £q.1-35, Lw=VQ * KN * Kp * Wy * KB w
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) va
Product Type Diesel Additive Working Loss Turnover Factor Eq 1-35 Ky=(180+N)/6N for N>36, else Ky=1 KN
Vapor Molecular weight Mv 106 Lb/b-mole Working Loss Product Factor Kp
Average organic liquid density wL 6.0 Ib/gal Stock Vapor Density wy
Average Reid Vapor Pressure RVP 0.00 Vent Setting Correction Factor KB
Product factor; 0.4 for crude oils or 1 for other organic liquids Ke 1.00
Vapor Pressure Equation Constant A A 0.00 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053"PvA*Hvo)) Ks
Vapor Pressure Equation Constant B (Table 7.1-2) B 0.0 °R Vapor Pressure at Avg Daily Liq Surface Temp PvA
Vapor Space Outage Hvo
Tank design data
Shell height Hs 3.14 ft Vapor Space Expansion Factor (Eq. 1-5: (ATv/TLA)+[(APv-APB)/(PA-PvA)] KE
Diameter D 740 1 Average Daily Vapor Temperature Range aTv
Throughput Q 900 galimonth Average Dally Vapor Pressure Range Py
Tumovers N 10.49 per year Breather Vent Pressure Setting Range (Equation 1-10: APB = PBP - PBV) APB
Roof Type 0.00 Vapor Pressure at Avg Dally Liq Surface Temp PuA
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 Uit Average Daily Liquid Surface Temperature TLA
Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure P
Maximum Filling Height -use (Pi/4)D if unknown HLX 214 ft
Minimum Filling Height (use 0 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ATv)
Liquid height (assume 112 He, HL 157 1 Average daily ambient temperature range - Equation 1-11 (ATA=TAX-TAN) ATA
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ATV = 0.7 ATA + 0.02 a I) aTv
Tank Construction (pick from drop down list) Welded Partially Insulated - Equation 1-8 ( ATV =0.6 ATA+0.02 aR I) ATy
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ATv
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (APv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 a 0.58 Not Insulated - Equation 1-9: APV = PVX - PVN APV
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
-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25 PVN = exp[A PVN
True Vapor Pressure; Eq. 1-25, PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ATV  TLX
Not Insulated Pua  0.1654054 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN =TLA -0.25ATV  TLN
Partially Insulated Pua  0.1669398
Fully Insulated Py 0.1469906 Partially Insulated - Equation 1-9: APV = PVX - PVN aPv
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 usinc PVX
Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAM TAA 53015 °R Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN
Average daily maximum ambient temperature, Table 7.1-7 539.70 °R Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.2 TLX
Average daily minimum ambient temperature, Table 7.1-7 TAN 52060 °R Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25 TLN
Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 as | B 533.00 R Fully Insulated (APv = 0) aPv
Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3: Vv = ((Pi/ 4) DA2)Hvo W
Not Insulated: Eq. 1-28, TLA = 0.4°TAA + 0.6'TB + 0.005a*l LA 536.62 °R Effective Tank diameter De
Partially Insulated: Eq. 120, LA = 0.3°TAA + 0.7°TB + 0.005'aR"l  TLA 536.90 R Effective Tank Height He
Fully Insulated: TLA = T8 TLA 533.0 Vapor Space Outage Hvo = 1/2 He Hvo
Average Vapor Temperature (Tv)
Not Insulated; Eq. 1-33, Tv = 0.7TAA + 0.3'TB + 0.009*a’l v 53957 °R
Partially Insulated; Eq. 1-34, Tv=0.6'TAA + 04°TB + 0.01aR"l  Tv 54080 °R
Fully Insulated; T = T8 v 533.00 °R
Stock Vapor Density; Eq. 1-22, Wv = (Mv*PVA)/(R*Tv)
Not Insulated Wy 3.033E-03
Partially Insulated Wy 3.054E-03
Fully Insulated Wv 2.728E-03
Monthly Calculations (continued) SEPTEMBER
Tank No. A5
ROUTINE EMISSIONS CALCULATIONS Symbol Units. ROUTINE EMISSIONS CALCULATIONS Symbol
Standing Losses; Eq.1-2, Ls = 365 (Vv * Wy * KE * Ks) Ls
Total Losses (Eq.1-1: LT = LS+LW) LT 0.50 Ibimonth Vapor Space Volume w
2.51E-04 ton/month Stock Vapor Density Wy
Time Period  September Vapor Space Expansion Faclor (0 < KE <= KE
Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks
Daily total solar insolation on a horizontal surface; Table 7.1-7 | 1300.0 Btu/i-day Constant: Number of Dailv Events in a Year 365
Absolute Pressure Py 14.55 psi
Ideal Gas Constant R 10.73 piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) va
Product Type Diesel Additive Working Loss Tumover Factor Eq 1-35 Ky=(180+N)/6N for N>36, else Ky=1 KN
Vapor Molecular weight My 106 Lb/lb-mole Working Loss Product Factor Kp
Average organic liquid density wL 610 Ib/gal Stock Vapor Density wy
Average Reid Vapor Pressure RVP 0.00 Vent Setting Correction Factor KB
Product factor; 0.4 for crude oils or 1 for other organic liquids Ko 1.00
Vapor Pressure Equation Constant A A 0.00 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053'PvA*Hvo)) Ks
Vapor Pressure Equation Constant B (Table 7.1-2) B 0.0 °R Vapor Pressure at Avq Daily Lia Surface Temp PVA
Vapor Space Outage Hvo
Tank design data
Shell height Hs 341 Vapor Space Expansion Factor (Eq. 1-5: (ATV/TLA)+[(APv-APB)/(PA-PVA)] KE
Diameter D 7.40 Average Daily Viapor Temperature Range aTv
Throughput Q 900 gal/month Average Daily Vapor Pressure Range AP
Tumovers N 10.83 per year Breather Vent Pressure Setting Range (Equation 1-10: APB = PBP - PBV) 4PB
Roof Type: 0.00 Vapor Pressure at Avg Daily Liq Surface Temp PVA
‘Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 Ut Average Daily Liquid Surface Temperature TA
Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure. Py
Maximum Filling Height -use (Pi/4)D if unknown HLX 214 1t
Minimum Filling Height (use 0 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ATv)
Liquid height (assume 1/2 He, HL 157 ft Average daily ambient temperature range - Equation 1-11 (ATA=TAX-TAN)  ATA
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 17 ( ATV = 0.7 ATA + 0.02 a ) ATy
‘Tank Construction (pick from drop down list) Welded Partially Insulated - Equation 18 ( ATV =0.6 ATA +0.02 aR I) aTv
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ATv
‘Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (APv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 a 058 Not Insulated - Equation 1-9: APV = PVX - PVN. 2Py
Breather Vent Seting Range (Default Assumption: +/- 0.03) PBP 003 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = explA PVX
.03 Vapor pressure at ave daily min liquid surface temp, (E. 1-25 PVN = explA PVN
True Vapor Pressure; Eq. 1-25, PvA = exp(A-(BITLA) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ATV  TLX
Not Insulated Pva 01210074 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ATV  TLN
Partially Insulated Py, 0.1219369
Fully Insulated Pva  0.1097506 Partially Insulated - Equation 1-9: APV = PVX - PVN apv
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 usinc PVX
Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TA} TAA 522.05 °R Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN
Average daily maximum ambient temperature, Table 7.1-7 TAX 53170 °R Average daily maximum liquid surface temperature, dea R (TLX = TLA + 0.2 TLX
Average daily minimum ambient temperature, Table 7.1-7 TAN 51240 °R Average daily minimum liquid surface temperature, dea R (TLN = TLA - 0.25 TLN
Liquid Bulk Temperature; Eq 1-31: TB = TAA +0.003 as | L 52431 °R Fully Insulated (APv = 0) aPv
Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3: Vv = (Pi / 4) DA2)Hvo W
Not Insulated: Eq. 1-28, TLA = 0.4°TAA + 0.6'TB + 0.005%a"l LA 52718 °R Effective Tank diameter De
Partially Insulated: Eq. 1-29, TLA = 0.3°TAA + 0.7°TB + 0.005°aR*l ~ TLA 527.40 °R Effective Tank Height He
Fully Insulated: TLA = T8 TLA 5243 Vapor Space Outage Hvo = 1/2 He Hvo
Average Vapor Temperature (Tv)
Not Insulated; Eq. 1-33, Tv = 0.7TAA + 0.3'TB + 0.009*a’l v 52951 °R
Partially Insulated; Eq. 1-34, Tv = 0.6"TAA + 0.4*TB + 0.01"aR"I Tv 53049 °R
Fully Insulated; Tv=TB Tv 52431 °R
Stock Vapor Density; Eq. 122, Wy = (Mv*PVA)(R'Tv)
Not Insulated Wy 2.261E-03
Partially Insulated Wy 2.274E-03
Fully Insulated Wy 2071E-03
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Ibimonth
additve
0.803 Vapor Weight Concentrations Vapor Mole Fraction
Eq. 406 2Vi = yiMi / MV Eq.405 yi=Pi/PVA
Ly, (Ib/month) s‘al’;‘/’;:‘g' w‘::;;’l‘g' ™ My Zn P=Pu(x)  Pu
0.0000 00000 0.0000 8.18 106 000000 0.000000 0477
0.0000 00000 0.0000 78.11 106 000000 0.000000 0477
0.0000 00000 00000 11423 106 000000 0.000000 0477
0.0000 00000 0.0000 9214 106 000000 0.000000 0477
0.2042 01053 00989 10647 106 025434 0.045036 0477
0.5987 03089 02899 10647 106 074566 0.132035 0477
0.0000 00000 00000 12847 106 0.00E+00  0.00E+00 0477
0.0000 00000 00000  120.19 106 0.00E400  0.00E+00 0177
Liquid Mole Fraction Component Vapor Pressure
Eq. 404 xi = (ZLIMLYMi PVAI=(0.019337)10°A-B/(TLA+C))
. om " X Pua
000000 10617 86.18  0.00000 6878 11715 22437 3.0764
000000 10617 7811 0.00000 6906 1211 22079 1.0422
000000 10617 11423 0.00000 6812 1257.8 22074 1.0173
0.00000 10617 92.14  0.00000 7017 13776 22264 05836
023000 10617 10617 0.23000 695 14193 21261 0.1958
077000 10647 10617 0.77000 7.000 14623 21511 04715
000000 10617 12817  0.00000 7146 18316 21182 0.0054
0.00000  106.17 120.19  0.00000 6929 14558 2072 0.0958
Ibimonth
additive
0122 Vapor Weight Concentrations Vapor Mole Fraction
£q. 406 ZVi = yiMi / MV Eq.40-5 yi=Pi/PVA
Ly, (Ib/month) 5'1:7"::‘“' w‘::?"{"‘“' ™ My Zn P=Pu(x)  Pu
0.0000 0.0000  0.0000 86.18 106 000000 0.000000 0.165
0.0000 0.0000 00000 78.11 106 000000 0.000000 0.165
0.0000 00000 00000 11423 106 000000 0.000000 0.165
0.0000 0.0000 00000 o214 106 000000 0.000000 0.165
0.1837 00008 00928 10617 106 025445 0.042088 0.165
0.5381 02661 02720 10647 106 074555 0123317 0.165
0.0000 00000 00000 12817 106 0.00E400  0.00E+00 0.165
0.0000 00000 00000 12049 106 0.00E+00  0.00E+00 0.165
Liquid Mole Fraction Component Vapor Pressure
Eq. 4044 xi = (ZLiMLYMi PVAI=(0.019337)10°/A-BTLA+C))
2 M M; X A B c Puai
0.00000  106.17 86.18  0.00000 6878 11715 22437 29242
0.00000 10617 7811 0.00000 6906 1211 22079 1.8401
000000 10617 11423 0.00000 6812 12578 22074 0.9609
0.00000 10617 92.14  0.00000 7017 13776 22264 0.5493
023000 10617 10617 0.23000 695 14193 21261 01830
077000 10617 10647 0.77000 7.000 14623 21541 0.1602
000000 10617 12847 0.00000 7146 18316 21182 0.0050
000000 10617 120.19  0.00000 6920 14558 2072 0.0890
Ibimonth
additve
0.501 Vapor Weight Concentrations Vapor Mole Fraction
Eq. 406 2Vi = yiMi / MV Eq.405 yi=Pi/PVA
Ly, (Ib/month) s‘al’;‘/’;:‘g' w‘::;;’l‘g' ™ My Zn P=Pu(x)  Pu
0.0000 00000 0.0000 8.18 106 000000 0.000000 0121
0.0000 00000 0.0000 78.11 106 000000 0.000000 0121
0.0000 00000 00000 11423 106 000000 0.000000 0121
0.0000 00000 0.0000 9214 106 000000 0.000000 0121
0.1278 00585 00694 10647 106 025497 0.030853 0121
03736 01709 02026 10647 106 074503 0.090154 0121
0.0000 00000 00000 12847 106 0.00E+00  0.00E+00 0121
0.0000 00000 00000  120.19 106 0.00E400  0.00E+00 0121
Liquid Mole Fraction Component Vapor Pressure
Eq. 404 xi = (ZLIMLYMi PVAI=(0.019337)10/A-B/(TLA+C))
. om " X A B Pua
000000 10617 86.18  0.00000 6878 11715 22437 23177
000000 10617 7811 0.00000 6906 1211 22079 1.4368
000000 10617 11423 0.00000 6812 1257.8 22074 0.7421
0.00000 10617 92.14  0.00000 7017 13776 22264 0.4163
023000 10617 10617 0.23000 695 14193 21261 0.1341
077000 10647 10617 0.77000 7.000 14623 21541 0.1171
000000 10617 12817  0.00000 7146 18316 21182 0.0033
0.00000  106.17 120.19  0.00000 6929 14558 2072 0.0636
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Global Albany Terminal PTE



Monthly Calculations (continued) OCTOBER
Tank No. A5
ROUTINE EMISSIONS CALCULATIONS Symbol Units. ROUTINE EMISSIONS CALCULATIONS Symbol
Standing Losses; Eq.1-2, Ls = 365 (Vv * Wv * KE * Ks) Ls
Total Losses (Eq.1-1: LT = LS+LW) LT 0.29  Ibimonth Vapor Space Volume w
1.47E-04 ton/month Stock Vapor Density Wy
Time Period October Vapor Space Expansion Facor (0 < KE <= KE
Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks
Daily total solar insolation on a horizontal surface; Table 7.1-7 | 882.0 Bu/i’-day Constant: Number of Dailv Events in a Year 365
Absolute Pressure Py 14.55 psi
Ideal Gas Constant R 10.73 piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614'Q) va
Product Type Diesel Additive Working Loss Tumover Factor Eq 1-35 Ky=(180+N)/6N for N>36, else Ky=1 KN
Vapor Molecular weight My 106 Lb/lb-mole Working Loss Product Factor Kp
Average organic liquid density wL 610 Ibigal Stock Vapor Density wy
Average Reid Vapor Pressure RVP 0.00 Vent Setting Correction Factor KB
Product factor; 0.4 for crude oils or 1 for other organic liquids Ke 1.00
Vapor Pressure Equation Constant A A 0.00 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0,053'PvA*Hvo) Ks
Vapor Pressure Equation Constant B (Table 7.1-2) B 0.0 °R Vapor Pressure at Ava Daily Lia Surface Temp PVA
Vapor Space Outage Hvo
Tank design data
Shell height Hs 341 Vapor Space Expansion Factor (Eq. 1-5: (ATVITLA)+[(APv-APB)/(PA-PVA)] KE
Diameter D 7.40 Average Daily Viapor Temperature Range aTv
Throughput Q 900 gal/month Average Daily Vapor Pressure Range APV
Tumovers N 1049 per year Breather Vent Pressure Setting Range (Equation 1-10: APB = PBP - PBV) 4PB
Roof Type: 0.00 Vapor Pressure at Avg Daily Liq Surface Temp PVA
‘Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 Ut Average Daily Liquid Surface Temperature TA
Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure. Py
Maximum Filling Height -use (Pi/4)D if unknown HLX 214 1t
Minimum Filling Height (use 0 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ATv)
Liquid height (assume 1/2 He, HL 157 ft Average daily ambient temperature range - Equation 1-11 (ATA=TAX-TAN)  ATA
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 17 ( ATV = 0.7 ATA + 0.02 a ) ATy
‘Tank Construction (pick from drop down list) Welded Partially Insulated - Equation 18 ( ATV =0.6 ATA +0.02 aR I) aTv
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ATv
‘Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (APv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 a 058 Not Insulated - Equation 1-9: APV = PVX - PVN. 2Py
Breather Vent Seting Range (Default Assumption: +/- 0.03) PBP 003 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = explA PVX
.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25 PVN = explA PVN
True Vapor Pressure; Eq. 1-25, PvA = exp(A-(BITLA) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ATV  TLX
Not Insulated Pva  0.0742607 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ATV  TLN
Partially Insulated Py, 0.0746743
Fully Insulated Pva  0.0691909 Partially Insulated - Equation 1-9: APV = PVX - PVN apv
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 usinc PVX
Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TA} TAA 509.75 °R Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN
Average daily maximum ambient temperature, Table 7.1-7 TAX 519.00 °R Average daily maximum liauid surface temperature, dea R (TLX = TLA + 0.2 TLX
Average daily minimum ambient temperature, Table 7.1-7 TAN 50050 °R Average daily minimum liquid surface temperature, dea R (TLN = TLA - 0.25 TLN
Liquid Bulk Temperature; Eq 1-31: TB = TAA +0.003 as | L 51128 °R Fully Insulated (APv = 0) aPv
Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3: Vv = ((Pi/ 4) D*2)Hvo W
Not Insulated: Eq. 1-28, TLA = 0.4°TAA + 0.6'TB + 0.005%a"l LA 51323 °R Effective Tank diameter De
Partially Insulated: Eq. 1-29, TLA = 0.3°TAA + 0.7°TB + 0.005°aR*l ~ TLA 51338 °R Effective Tank Height He
Fully Insulated: TLA = T8 TLA 5113 Vapor Space Outage Hvo = 1/2 He Hvo
Average Vapor Temperature (Tv)
Not Insulated; Eq. 1-33, Tv = 0.7TAA + 0.3'TB + 0.009*a’l v 51481 °R
Partially Insulated; Eq. 1-34, Tv = 0.6"TAA + 0.4*TB + 0.01"aR"I Tv 51548 °R
Fully Insulated; Tv=TB Tv 511.28 °R
Stock Vapor Density; Eq. 122, Wy = (Mv*PVA)(R'Tv)
Not Insulated Wy 1.427E-03
Partially Insulated Wy 1.433E-03
Fully Insulated Wy 1.339E-03
Monthly Calculations (continued) NOVEMBER
Tank No. A5
ROUTINE EMISSIONS CALCULATIONS Symbol Units ROUTINE EMISSIONS CALCULATIONS Symbol
Standing Losses; Eq.1-2, Ls =365 (Vv * Wy * KE * Ks) Ls
Total Losses (Eq.1-1: LT = LS+LW) LT 0.17 Ib/month Vapor Space Volume W
8.62E-05 ton/month Stock Vapor Density wv
Time Period  November Vapor Space Expansion Factor (0 < KE <= 1); Eq. 1-5 KE
Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks
Daily total solar insolation on a horizontal surface; Table 7.1-7 I 534.0 Btu/ft’-day Constant; Number of Daily Events in a Year 365
Absolute Pressure Pa 14.55 psi
Ideal Gas Constant R 1073 piai fi3/lb-mole R Working Losses; £q.1-35, Lw=VQ * KN * Kp * Wy * KB w
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) va
Product Type Diesel Additive Working Loss Turnover Factor Eq 1-35 Ky=(180+N)/6N for N>36, else Ky=1 KN
Vapor Molecular weight Mv 106 Lb/b-mole Working Loss Product Factor Kp
Average organic liquid density wL 6.0 Ib/gal Stock Vapor Density wy
Average Reid Vapor Pressure RVP 0.00 Vent Setting Correction Factor KB
Product factor; 0.4 for crude oils or 1 for other organic liquids Ke 1.00
Vapor Pressure Equation Constant A A 0.00 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053"PvA*Hvo)) Ks
Vapor Pressure Equation Constant B (Table 7.1-2) B 0.0 °R Vapor Pressure at Avg Daily Liq Surface Temp PvA
Vapor Space Outage Hvo
Tank design data
Shell height Hs 3.14 ft Vapor Space Expansion Factor (Eq. 1-5: (ATv/TLA)+[(APv-APB)/(PA-PvA)] KE
Diameter D 740 1 Average Daily Vapor Temperature Range aTv
Throughput Q 900 galimonth Average Dally Vapor Pressure Range Py
Tumovers N 10.83 per year Breather Vent Pressure Setting Range (Equation 1-10: APB = PBP - PBV) APB
Roof Type 0.00 Vapor Pressure at Avg Dally Liq Surface Temp PuA
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 Uit Average Daily Liquid Surface Temperature TLA
Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure P
Maximum Filling Height -use (Pi/4)D if unknown HLX 214 ft
Minimum Filling Height (use 0 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ATv)
Liquid height (assume 112 He, HL 157 1 Average daily ambient temperature range - Equation 1-11 (ATA=TAX-TAN) ATA
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 1-7 ( ATV = 0.7 ATA + 0.02 a I) aTv
Tank Construction (pick from drop down list) Welded Partially Insulated - Equation 1-8 ( ATV =0.6 ATA+0.02 aR I) ATy
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ATv
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (APv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 a 0.58 Not Insulated - Equation 1-9: APV = PVX - PVN APV
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
-0.03 Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25 PVN = exp[A PVN
True Vapor Pressure; Eq. 1-25, PvA = exp(A-(B/TLA)) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ATV  TLX
Not Insulated Pua  0.0487139 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN =TLA -0.25ATV  TLN
Partially Insulated Pua  0.0488875
Fully Insulated Pyn  0.0465605 Partially Insulated - Equation 1-9: APV = PVX - PVN aPv
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 usinc PVX
Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAM TAA 499.80 °R Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN
Average daily maximum ambient temperature, Table 7.1-7 507.40 °R Average daily maximum liquid surface temperature, deg R (TLX = TLA + 0.2 TLX
Average daily minimum ambient temperature, Table 7.1-7 TAN 49220 °R Average daily minimum liquid surface temperature, deg R (TLN = TLA - 0.25 TLN
Liquid Bulk Temperature; Eq 1-31: TB = TAA + 0.003 as | B 500.73 R Fully Insulated (APv = 0) aPv
Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3: Vv = ((Pi/ 4) DA2)Hvo W
Not Insulated: Eq. 1-28, TLA = 0.4°TAA + 0.6'TB + 0.005a*l LA 50191 °R Effective Tank diameter De
Partially Insulated: Eq. 120, LA = 0.3°TAA + 0.7°TB + 0.005'aR"l  TLA 502.00 R Effective Tank Height He
Fully Insulated: TLA = T8 TLA 500.7 Vapor Space Outage Hvo = 1/2 He Hvo
Average Vapor Temperature (Tv)
Not Insulated; Eq. 1-33, Tv = 0.7TAA + 0.3'TB + 0.009*a’l v 50287 °R
Partially Insulated; Eq. 1-34, Tv=0.6'TAA + 04°TB + 0.01aR"l  Tv 50327 °R
Fully Insulated; T = T8 v 50073 °R
Stock Vapor Density; Eq. 1-22, Wv = (Mv*PVA)/(R*Tv)
Not Insulated Wy 9.584E-04
Partially Insulated Wy 9.611E-04
Fully Insulated Wv 9.200E-04
Monthly Calculations (continued) DECEMBER
Tank A5
ROUTINE EMISSIONS CALCULATIONS Symbol Units. ROUTINE EMISSIONS CALCULATIONS Symbol
Standing Losses; Eq.1-2, Ls = 365 (Vv * Wy * KE * Ks) Ls
Total Losses (Eq.1-1: LT = LS+LW) LT 041 Ibimonth Vapor Space Volume w
5.41E-05 ton/month Stock Vapor Density wy
Time Period  December Vapor Space Expansion Factor (0 < KE <= KE
Nearest US Location Albany, NY Vented Vapor Saturation Factor Ks
Daily total solar insolation on a horizontal surface; Table 7.1-7 | 422.0 B/*-day Constant: Number of Dailv Events in a Year 365
Absolute Pressure Py 14.55 psi
Ideal Gas Constant R 10.73 piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw
Product Information Net Working Loss Throughput (Eq. 1-39: VQ=5.614*Q) va
Product Type Diesel Additive Working Loss Tumover Factor Eq 1-35 Ky=(180+N)/6N for N>36, else Ky=1 KN
Vapor Molecular weight My 106 Lb/lb-mole Working Loss Product Factor Kp
Average organic liquid density wL 610 Ib/gal Stock Vapor Density wy
Average Reid Vapor Pressure RVP 0.00 Vent Setting Correction Factor KB
Product factor; 0.4 for crude oils or 1 for other organic liquids Ko 1.00
Vapor Pressure Equation Constant A A 0.00 Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0,053'PvA*Hvo) Ks
Vapor Pressure Equation Constant B (Table 7.1-2) B 0.0 °R Vapor Pressure at Avq Daily Lia Surface Temp PVA
Vapor Space Outage Hvo
Tank design data
Shell height Hs 341 Vapor Space Expansion Factor (Eq. 1-5: (ATV/TLA)+[(APv-APB)/(PA-PVA)] KE
Diameter D 7.40 Average Daily Viapor Temperature Range aTv
Throughput Q 900 gal/month Average Daily Vapor Pressure Range AP
Tumovers N 1049 per year Breather Vent Pressure Setting Range (Equation 1-10: APB = PBP - PBV) 4PB
Roof Type: 0.00 Vapor Pressure at Avg Daily Liq Surface Temp PVA
‘Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625 Ut Average Daily Liquid Surface Temperature TA
Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft Atmospheric Pressure. Py
Maximum Filling Height -use (Pi/4)D if unknown HLX 214 1t
Minimum Filling Height (use 0 if unknown) HLN 1.00 ft Average Daily Vapor Temperature Range (ATv)
Liquid height (assume 1/2 He, HL 157 ft Average daily ambient temperature range - Equation 1-11 (ATA=TAX-TAN)  ATA
Tank Insulation (pick from drop down list) Not Insulated Not Insulated - Equation 17 ( ATV = 0.7 ATA + 0.02 a ) ATy
‘Tank Construction (pick from drop down list) Welded Partially Insulated - Equation 18 ( ATV =0.6 ATA +0.02 aR I) aTv
Tank Shell Color (pick from drop down list) Gray, light Fully Insulated, constant temperature ATv
‘Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust Average Daily Vapor Pressure Range (APv)
Tank paint solar absorptance, dimensionless, Table 7.1-6 a 058 Not Insulated - Equation 1-9: APV = PVX - PVN. 2Py
Breather Vent Seting Range (Default Assumption: +/- 0.03) PBP 003 psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = explA PVX
.03 Vapor pressure at ave daily min liquid surface temp, (E. 1-25 PVN = explA PVN
True Vapor Pressure; Eq. 1-25, PvA = exp(A-(BITLA) Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ATV  TLX
Not Insulated Py 0.0310854 Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA - 0.25ATV  TLN
Partially Insulated Py 0.0311782
Fully Insulated Py 0.0299307 Partially Insulated - Equation 1-9: APV = PVX - PVN 2Py
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 usinc PVX
Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TA} TAA 488.85 °R Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN
Average daily maximum ambient temperature, Table 7.1-7 TAX 49560 °R Average daily maximum liquid surface temperature, dea R (TLX = TLA + 0.2 TLX
Average daily minimum ambient temperature, Table 7.1-7 TAN 48210 °R Average daily minimum liquid surface temperature, dea R (TLN = TLA - 0.25 TLN
Liquid Bulk Temperature; Eq 1-31: TB = TAA +0.003 as | L 489.58 R Fully Insulated (APv = 0) 2Py
Average Daily Liquid Surface Temperature (TLA) Vapor Space Volume (Eq.1-3: Vv = (Pi / 4) DA2)Hvo W
Not Insulated: Eq. 1-28, TLA = 0.4°TAA + 0.6°TB + 0.005%a"l LA 49051 °R Effective Tank diameter De
Partially Insulated: Eq. 1-29, TLA = 0.3°TAA + 0.7°TB + 0.005°aR*l  TLA 490,59 °R Effective Tank Height He
Fully Insulated: TLA = T8 TLA 489.6 Vapor Space Outage Hvo = 1/2 He Hvo
Average Vapor Temperature (Tv)
Not Insulated; Eq. 1-33, Tv = 0.7TAA + 0.3'TB + 0.009*a’l v 491.27 °R
Partially Insulated; Eq. 1-34, Tv = 0.6"TAA + 0.4*TB + 0.01"aR"I Tv 491,59 °R
Fully Insulated; Tv=TB Tv 489.58 °R

Stock Vapor Density; Eq. 1-22, Wv = (MvPVA)(R'Tv)
Not Insulated
Partially Insulated
Fully Insulated

8/3/2023

wy 6.260E-04
wy 6.275E-04
Wv 6.049E-04

TANK A-5

012
67.5
0.0014

0.041
1.00

«

047
120
1.0000
1.00
0.0014
1.00

1.00
0.0743
0.00

0.0410

23.18
0.0000
0.0600
0.0743
513.23

14.55

185
2318
21.33

0.00

0.00000
1.00000
1.00000
519.02
507.43

0.00000

67.54

7.40
314

157

0.06
67.5
0.0010

0.029
1.00
0

9

012
120
1.0000
1.00
0.0010
1.00

1.00
0.0487
0.00

0.0294

16.83
0.0000
0.0600
0.0487
501.91

1455

15.2
16.83
15.31

0.00

0.00000
1.00000
1.00000
506.11
497.70

0.00000
1.00000
1.0000000
505.83
498.17

0.00

67.54
7.40

314
157

0.03
67.5
0.0006

0.025
1.00

«

0.08
120
1.0000
1.00
0.0006
1.00

1.00
0.0311
0.00

0.0251

14.35
0.0000
0.0600
0.0311
49051

14.55

135
14.35
13.00

0.00 °

0.00000
1.00000
1.00000
494.10
486.93

0.00000
1.00000
1.0000000
493.84
487.34

0.00

67.54

7.40
314

157

Units.
Ib/month
3

1b/3

per day
NA
days/month

Ib/month
ft3/month

1b/ft3

per day

psia
psia
psia
R
R

psia
psia
psia
R

ft

Units.
Ib/month
3
1b/ft3

per day
NA
davsimonth

Ib/month

f3/month

1b/3

per day

psia
psia
psia

psia
psia
psia

=

psia

3
ft
ft
ft

Units.
Ib/month
3

1b/3

per day
NA
days/month

Ib/month
ft3/month

1b/ft3

per day

psia
psia
psia
R

psia
psia
psia
R

psia

3
ft
ft
ft

HAPS Speciation
Product
Total HAP Emissions =
EQ. 402 Ly =Zy(Lr)
Individual HAPS

hexane
benzene
224 TMP
toluene
ethylbenzene
xylenes
naphthalene
cumene

Individual HAPS
hexane
benzene

22,4 TMP
toluene
ethylbenzene
xylenes
naphthalene
cumene

HAPS Speciation
Product

Individual HAPS

hexane
benzene
224TMP
toluene
ethylbenzene
xylenes
naphthalene
cumene

Individual HAPS
hexane
benzene
224TMP
toluene
ethylbenzene
xylenes
naphthalene
cumene

HAPS Speciation
Product
Total HAP Emissions =
EQ. 402 Ly =Zyi(Lr)
Individual HAPS

hexane
benzene
224 TMP
toluene
ethylbenzene
xylenes
naphthalene
cumene

Individual HAPS
hexane
benzene

22,4 TMP
toluene
ethylbenzene
xylenes
naphthalene
cumene

Ibimonth
addiive
0.204
Ly, (Ib/month) s‘al’;‘/’;:‘g'
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0753 0.0313
02180 0.0012
0.0000 0.0000
0.0000 0.0000
Liquid Mole Fraction
Eq. 40-4 xi = (ZLIML/Mi
Z M.
0.00000  106.17
0.00000  106.17
0.00000  106.17
0.00000  106.17
023000 106.17
077000 106.17
0.00000  106.17
000000 106.17
Ibimonth
additive
0172
Ly, (Ib/month) 5'1:7"::‘“'
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0442 00146
0.1282 0.0425
0.0000 0.0000
0.0000 0.0000
Liquid Mole Fraction
Eq. 40-4 xi = (ZLML/Mi
Z M
0.00000  106.17
0.00000  106.17
0.00000  106.17
0.00000  106.17
023000 106.17
077000  106.17
0.00000  106.17
0.00000 106,17
Ibimonth
addiive
0.108
Ly, (Ib/month) s‘al’;‘/’;:‘g'
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0278 0.0085
0.0804 0.0245
0.0000 0.0000
0.0000 0.0000
Liquid Mole Fraction
Eq. 40-4 xi = (ZLIML/Mi
A
0.00000  106.17
0.00000  106.17
0.00000  106.17
0.00000  106.17
023000 106.17
077000 106.17
0.00000  106.17
000000 106,17

Working,
Ibiyr
0.0000
0.0000
0.0000
0.0000
00439
0.1278
0.0000
0.0000

M;
86.18
78.11
114.23

92.14
106.17
106.17
12817
120.19

Working,
Tbiyr
0.0000
0.0000
0.0000
0.0000
0.0298
0.0857
0.0000
00000

86.18

78.11
114.23

92.14
106.17
106.17
128.47
12019

Working,
Ibiyr
0.0000
0.0000
0.0000
0.0000
00193
00560
0.0000
0.0000

M;
86.18
78.11
114.23

92.14
106.17
106.17
12817
120.19

Vapor Weight Concentrations

Vapor Mole Fraction

Eq. 40-6 ZVi = yiMi / MV Eq.40-5 yi=Pi/PVA
WM P p=Pa) P

86.18 106 000000 0.000000 0074

78.11 106 000000 0.000000 0074

114.23 106 000000 0.000000 0074

9214 106 000000 0.000000 0074

106.47 106 025572 0018990 0074

106.47 106 074428 0.055271 0074

128.47 106 0.00E+00  0.00E+00 0074

120.19 106 0.00E+00 0.00E+00 0.074

Component Vapor Pressure
PVAI=(0.019337)10"(A-(B/TLA+C)))

X Py
0.00000 6878 11715 22437 16132
0.00000 6906 1211 22079 0.9767
0.00000 6812 12578 22074 04960
0.00000 7017 13776 22264 02702
0.23000 695 14193 21261 00826
0.77000 7009 14623 21541 00718
0.00000 7146 18316 21182 0.0018
0.00000 6.929 1455.8 207.2 0.0377

Vapor Weight Concentrations Vapor Mole Fraction
Eq. 406 2Vi = yiMi / MV Eq.40-5 yi=Pi/PVA
w oM 2 PP Pw

86.18 106 0.00000 0.000000 0.049

78.11 106 0.00000 0.000000 0.049

114.23 106 0.00000 0.000000 0.049

92.14 106 0.00000 0.000000 0.049

106.17 106 0.25631 0.012486 0.049

106.17 106 0.74369 0.036228 0.049

128.17 106 0.00E+00 0.00E+00 0.049

12049 106 0.00E+00  0.00E+00 0049

Component Vapor Pressure
PVAI=(0.019337)10(A-(B/TLA+C)))

X A B c Puai
0.00000 6.878 1715 224.37 1.1808
0.00000 6.906 1211 220.79 0.7003
0.00000 6.812 1257.8 220.74 0.3505
0.00000 7.017 1377.6 222.64 0.1862
0.23000 6.95 1419.3 212.61 0.0543
0.77000 7.009 1462.3 215.11 0.0470
0.00000 7.146 1831.6 211.82 0.0010
0.00000 6929 14558 2072 0.0239

Vapor Weight Concentrations

Vapor Mole Fraction

Eq. 406 ZVi = yiMi | MV EqQ.40-5 yi=Pi/PVA
WM P p=Pam) P

86.18 106 0.00000  0.000000 0031

7811 106 0.00000  0.000000 0031

11423 106 000000 0.000000 0031

92.14 106 000000 0.000000 0031

106.17 106 025688 0.007985 0031

106.17 106 074312 0023100 0031

12817 106 0.00E+00  0.00E+00 0031

120.19 106 0.00E+00  0.00E+00 0031

Component Vapor Pressure
PVAI=(0.019337)10/(A-(B/TLA+C)))

X A B Py
0.00000 6878 11715 22437 0.8475
0.00000 6906 1211 22079 0.4915
0.00000 6812 12578 22074 02425
0.00000 7017 13776 22264 0.1253
023000 695 14193 21261 0.0347
077000 7009 14623 21511 0.0300
0.00000 7146 18316 21182 0.0006
0.00000 6929 14558 2072 00148

0.25572

0.74428
0.00E+00
0.00E+00

0.25631

0.74369
0.00E+00
0.00E+00

0.25688
074312
0.00E+00
0.00E+00

Global Albany Terminal PTE



Tank No. A6 Tank type
ROUTINE EMISSIONS CALCULATIONS Symbol Units
Total Losses (Eq.1-1: LT = LS+LW) LT 1.83 Iblyear
0.00 toniyear
Time Period Annual
Nearest US Location Albany, NY
Daily total solar insolation on a horizontal surface; Table 7.1-7 1 1180.0 Bu/e-day
Absolute Pressure Pa 1455 psi
Ideal Gas Constant R 1073 piai ft3/lb-mole R
Product Information
Product Type Gasoline Additive
Vapor Molecular weight Mv 106 Lb/lb-mole
Average organic liquid density wL 7.24 Ibigal
Average Reid Vapor Pressure RVP 0.00
Product factor; 0.4 for crude oils or 1 for other organic liquids Ko 1.00
Vapor Pressure Equation Constant A A 0.00
Vapor Pressure Equation Constant B B 00 °R
Tank design data
Effective Height He = (Pi)D/4 He 314 ft
Effective Diameter De = SQRT(LD/(Pil4)) De 525 ft
Throughput Q 5400 gallyr
Turnovers N 10.60 per year
‘Tank Cone Roof Slope (If unknown, use 0.0625) SR 00625 fuft
Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA ft
Maximum Filling Height -use (Pi/4)D if unknown HLX 344 1t
Minimun Filling Height (use 0 if unknown) HLN 0.00 ft
Liquid height (assume 1/2 He, HL 157 ft
Tank Insulation (pick from drop down list) Not Insulated
Tank Construction (pick from drop down list) Welded
Tank Shell Color (pick from drop down list) Gray, light
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust
Tank paint solar absorptance, dimensionless, Table 7.1-6 a 058
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 003 psi
PBV -0.03

True Vapor Pressure; Sum of Components, PVAi=(0.019337)10A(A-(B/(TLA+C)))

Not Insulated
Partially Insulated

Py, 0.07325926
Py, 0.07380657

Fully Insulated Pys 0.06662447
Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = (TAX+TAN TAA 508.20
Average daily maximum ambient temperature, Table 7.1-7 TAX 517.10
Average daily minimum ambient temperature, Table 7.1-7 TAN 49930
Liquid Bulk Temperature; Eq 1-31: TB=TAA +0.003 as | 8 51025
Average Daily Liquid Surface Temperature (TLA)
Not Insulated: Eq. 1-28, TLA = 0.4TAA + 0.6°TB + 0.005a"l TLA 512.85
Partially Insulated: Eq. 1-29, TLA=0.3'TAA + 0.7°TB + 0.005'aR"l  TLA 513.06
Fully Insulated: TLA = TB TLA 5103
Average Vapor Temperature (Tv)
Not Insulated; Eq. 1-33, Tv = 0.7*TAA + 0.3'TB + 0.009*a*| Tv 514.98
Partially Insulated; Eq. 1-34, Tv=0.6TAA + 0.4°TB + 001aR" Ty 515.87
Fully Insulated; Tv="T8 v 510.25
Stock Vapor Density; Eq. 1-22, Wv = (Mv*PVA)/(R*Tv)
Not Insulated Wy 1.407E-03
Partially Insulated Wy 1.416E-03

Fully Insulated
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Wy 1.292E-03

HT TANK EMISSION CALCULATION

Horizontal Fixed Roof Tank

ROUTINE EMISSIONS CALCULATIONS Symbol
Standing Losses; Eq.1-2, Ls =365 (Vv * Wy * KE * Ks) Ls
Vapor Space Volume w
Stock Vapor Density wy
Vapor Space Expansion Factor (0 < KE <= 1); Eq. 1-5 KE
Vented Vapor Saturation Factor Ks
Constant; Number of Daily Events in a Year 365
Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wy * KB Lw
Net Working Loss Throughput (Eq. 1-39: VQ=5.614'Q) va
Working Loss Tumover Factor KN
Working Loss Product Factor Kp
Stock Vapor Density wy
Vent Setting Correction Factor KB
Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053"PvA"Hvo)) Ks
Vapor Pressure at Avg Daily Lig Surface Temp PVA
Vapor Space Outage Hvo
Vapor Space Expansion Factor (Eq. 1-5: (ATVITLA)+[(APV-APB)/(PA-PVA)] KE
Average Daily Vapor Temperature Range ATy
Average Daily Vapor Pressure Range 2Py
Breather Vent Pressure Setting Range (Equation 1-10: APB = PBP - PBV)  4PB
Vapor Pressure at Avg Daily Lig Surface Temp PvA
Average Daily Liquid Surface Temperature TLA
Atmospheric Pressure P

Average Daily Vapor Temperature Range (ATv)
Average daily ambient temperature range - Equation 1-11 (ATA=TAX-TAN) 4TA

Not Insulated - Equation 1-7 (ATV = 0.7 ATA+0.02a ) aTv
Partially Insulated - Equation 1-8 ( ATV =0.6 ATA+0.02aR I) aTv
Fully Insulated, constant temperature aTv

Average Daily Vapor Pressure Range (APv)
Not Insulated - Equation 1-9: APV = PVX - PN 2Py
Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = expl# PVX
Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25 PVN = exp[ PVN
Average daily max.liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ATV  TLX
Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA- 0.25ATV  TLN

Partially Insulated - Equation 1-9: APV = PVX - PVN aPv
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 usin PVX
Vapor pressure at the average daily min liquid surface temp, (Eq. 1-25 using PVN

9 maximum liquid surface deg R (TLX = TLA+ 0 TLX

J minimurm liquid surface degR (TLN=TLA-0.2 TLN

Fully Insulated (APv = 0) 2Py
Vapor Space Volume (Eq.1-3: Vv = ((Pi/ 4) DA2)Hvo w
Effective Tank diameter De
Effective Tank Height He

Vapor Space Outage Hvo = 1/2 He Hvo

TANK A-6

0.82
340
0.0014
0.047
1.00
365

1.02

1.0000
1.00
0.0014
1.00

1.00
0.0733
0.00

178
2615
2437

0.00

0.00000
1.00000
1.00000
519.39
506.32

0.00000
1.00000
1.0000000
519.15
506.97

0.00

34.03
525

Units
olyr
3
b/ft3
per day
NA
davsivear

Ibyr

3y

1b/ft3

psia

per day

314 ft

1.57

ft

HAPS Speciation
Product

Total HAP Emissions =
EQ. 40-2 Ly =ZyL1)
Individual HAPS
hexane
benzene
224TMP
toluene
ethylbenzene
xylenes
naphthalene
cumene

Individual HAPS
hexane
benzene
224TMP
toluene
ethylbenzene
xylenes
naphthalene
cumene

1.835 Vapor Weight Concentrations

Iolyr
additive
Eq. 40-62Vi =
Ly (Iblyr) M;
0.0000 86.18
0.0000 78.11
0.0000 11423
0.0000 9214
0.4692 106.17
1.3656 106.17
0.0000 128.17
0.0000 120.19

Liquid Mole Fraction

Eq. 40-4 xi = (ZLIML)Mi

2z
0.0000000
0.0000000
0.0000000
0.0000000
0.2300000
07700000
0.0000000
0.0000000

M
106.17
106.17
106.17
106.17
106.17
106.17
106.17
106.17

yiMi 1 MV

106

86.18
78.11
114.23
9214
106.17
106.17
12817
12019

2Zvi
0.00000
0.00000
0.00000
0.00000
0.25574
0.74426
0.00E+00
0.00E+00

X
0.00000
0.00000
0.00000
0.00000
0.23000
0.77000
0.00000
0.00000

Vapor Mole Fraction
Eq.405 yi=Pi/PVA

Pualx)
0.000000
0.000000
0.000000
0.000000
0018735
0.054524
0.00E+00
0.00E+00

Component Vapor Pressure

Pua
0073
0073
0073
0073
0073
0073
0073
0073

0.25574
0.74426
0.00E+00
0.00E+00

PVAI=(0.019337) L0N(A-(B/(TLA+C)))

A
6.878
6.906
6.812
7.017

6.95
7.009
7.146
6.929

B
1715
1211
1257.8
13776
14193
14623
18316
1455.8

22437
22079
22074
22264
21261
21511
211.82

2072

P
1.5971
0.9663
04913
0.2670
0.0815
0.0708
0.0017
0.0372

Global Albany Terminal PTE



Monthly Calculations - JANUARY

Tank No. A6
ROUTINE EMISSIONS CALCULATIONS Symbol
Total Losses (Eq.1-1: LT = LS+LW) LT 0.05
2.35E-05
Time Period January
Nearest US Location Albany, NY
Daily total solar insolation on a horizontal surface; Table 7.1-7 | 532.0
Absolute Pressure Py 1455
Ideal Gas Constant R 1073
Product Information
Product Type Gasoline Additive
Vapor Molecular weight My 106
Average organic liquid density wL 724
Average Reid Vapor Pressure RVP 0.00
Product factor; 0.4 for crude oils or 1 for other organic liquids Ke 1.00
Vapor Pressure Equation Constant A A 0.00
Vapor Pressure Equation Constant B (Table 7.1-2) B 00
Tank design data
Shell height Hs 314
Diameter D 525
Throughput Q 450
Turnovers N 1040
Roof Type: 0.00
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625
Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA
Maximum Filling Height -use (Pi/4)D if unknown HLX 214
Minimum Filling Height (use 0 if unknown) HLN 1.00
Liquid height (assume 1/2 He, HL 1.57
Tank Insulation (pick from drop down list) Not Insulated
Tank Construction (pick from drop down list) Welded
‘Tank Shell Color (pick from drop down list) Gray, light
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down list) Light Rust
Tank paint solar absorptance, dimensionless, Table 7.1-6 a 058
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03
PBV 0.03

True Vapor Pressure; Eq. 1-25, PvA = exp(A-(B/TLA))
Not Insulated Pys 0.02513171
Pys 0.02522891

Pys 0.02392845

Partially Insulated
Fully Insulated

Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = (TAX+TAN TAA 483.25
Average daily maximum ambient temperature, Table 7.1-7 TAX 490.70
Average daily minimum ambient temperature, Table 7.1-7 TAN 475.80

Liquid Bulk Temperature; Eq 1-31: TB=TAA +0.003 as | B 484.18

Average Dally Liquid Surface Temperature (TLA)

Not Insulated: Eq. 1-28, TLA = 0.4TAA + 0.6*TB + 0.005a’l TLA 485.35
Partially Insulated: Eq. 1-29, TLA = 0.3 TAA + 0.7°TB + 0.005%aR"l  TLA 485.44
Fully Insulated: TLA= T8 TLA 4842

Average Vapor Temperature (Tv)

Not Insulated; Eq. 1-33, Tv = 0.7°TAA + 0.3'TB + 0.009*a*| Tv 486.30
Partially Insulated; Eq. 1-34, Tv= 0.6TAA + 0.4'TB + 001°aRl Ty 486.71
Fully Insulated; Tv=TB Tv 484.18

Stock Vapor Density; Eq. 1-22, Wv = (Mv*PVA)/(R*Tv)

Not Insulated Wy 5.113E-04

Partially Insulated Wy 5.120E-04

Fully Insulated Wv  4.890E-04

Monthly Calculations (continued)
Tank No. A6
ROUTINE EMISSIONS CALCULATIONS Symbol

Total Losses (Eq.1-1: LT = LS+LW) LT 0.06

282605

Time Period February

Nearest US Location Albany, NY

Daily total solar insolation on a horizontal surface; Table 7.1-7 1 789.0

Absolute Pressure Py 1455

Ideal Gas Constant R 1073

Product Information
Product Type Gasoline Additive
Vapor Molecular weight My 106
Average organic liquid density wL 7.24
Average Reid Vapor Pressure RVP 0.00
Product factor; 0.4 for crude oils or 1 for other organic liquids Ko 1.00
Vapor Pressure Equation Constant A A 0.00
Vapor Pressure Equation Constant B (Table 7.1-2) B 00

Tank design data
Shell height Hs 314
Diameter D 525
Throughput Q 450
Turnovers N 1.52
Roof Type: 0.00
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625
Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA
Maximum Filling Height -use (Pi/4)D if unknown HLX 214
Minimun Filling Height (use 0 if unknown) HLN 1.00
Liquid height (assume 1/2 He, HL 1.57
Tank Insulation (pick from drop down list) Not Insulated
Tank Construction (pick from drop down list) Welded
Tank Shell Color (pick from drop down list) Gray, light
‘Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down ist) Light Rust
Tank paint solar absorptance, dimensionless, Table 7.1-6 a 058
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 0.03

0.03

True Vapor Pressure; Eq.1-25, PvA = exp(A-(BITLA)

Not Insulated Pya 0.02911926

o

Partially Insulated v 0.02928334

Fully Insulated Pya 0.02710937
Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = ((TAX+TAN TAA 485.80
Average daily maximum ambient temperature, Table 7.1-7 TAX 493.80
Average daily minimum ambient temperature, Table 7.1-7 TAN 477.80
Liquid Bulk Temperature; Eq 1-31: TB=TAA +0.003 as | B 487.17
Average Dally Liquid Surface Temperature (TLA)
Not Insulated: Eq. 1-28, TLA = 0.4TAA + 0.6°TB + 0.005a’l TLA 488.91
Partially Insulated: Eq. 1-29, TLA = 0.3 TAA + 0.7°TB + 0.005%aR"l  TLA 489.05
Fully Insulated: TLA= T8 TLA 4872
Average Vapor Temperature (Tv)
Not Insulated; Eq. 1-33, Tv = 0.7°TAA + 0.3'TB + 0.009*a"| v 490.33
Partially Insulated; Eq. 1-34, Tv= 0.6'TAA + 0.4'TB + 001°aRl Ty 490.93
Fully Insulated; Tv=TB Tv 48747
Stock Vapor Density; Eq. 1-22, Wv = (Mv*PVA)/(R*Tv)
Not Insulated Wy 5.876E-04
Partially Insulated Wy 5.902E-04
Fully Insulated Wy 5.506E-04
Monthly Calculations (continued)
Tank No. A6
ROUTINE EMISSIONS CALCULATIONS Symbol
Total Losses (Eq.1-1: LT = LS+LW) LT 0.09
4.68E-05
Time Period March
Nearest US Location Albany, NY
Daily total solar insolation on a horizontal surface; Table 7.1-7 1 1096.0
Absolute Pressure Py 1455
Ideal Gas Constant R 1073
Product Information
Product Type Gasoline Additive
Vapor Molecular weight My 106
Average organic liquid density wL 7.24
Average Reid Vapor Pressure RVP 0.00
Product factor; 0.4 for crude oils or 1 for other organic liquids Ko 1.00
Vapor Pressure Equation Constant A A 0.00
Vapor Pressure Equation Constant B (Table 7.1-2) B 00
Tank design data
Shell height Hs 314
Diameter D 525
Throughput Q 450
Turnovers N 1040
Roof Type: 0.00
Tank Cone Roof Slope (If unknown, use 0.0625) SR 0.0625
Dome Roof Radius (If unknown, use tank diameter (D) or (2Rs)) RR NA
Maximum Filling Height -use (Pi/4)D if unknown HLX 214
Minimun Filling Height (use 0 if unknown) HLN 1.00
Liquid height (assume 1/2 He, HL 1.57
Tank Insulation (pick from drop down list) Not Insulated
Tank Construction (pick from drop down list) Welded
Tank Shell Color (pick from drop down list) Gray, light
Tank Shell Condition (pick from drop down list) Average
Tank Interior Condition (pick from drop down ist) Light Rust
Tank paint solar absorptance, dimensionless, Table 7.1-6 a 058
Breather Vent Setting Range (Default Assumption: +/- 0.03) PBP 003
003
True Vapor Pressure; Eq.1-25, PvA = exp(A-(BITLA)
Not Insulated Pya 0.04375479
Partially Insulated Pya 0.04407997

Fully Insulated Pya 0.03981282
Average Daily Ambient Temperature (TAA); Eq. 1-30 TAA = (TAX+TAN TAA 494.80
Average daily maximum ambient temperature, Table 7.1-7 TAX 503.50
Average daily minimum ambient temperature, Table 7.1-7 TAN 486.10
Liquid Bulk Temperature; Eq 1-31: TB=TAA +0.003 as | B 496.71
Average Daily Liquid Surface Temperature (TLA)
Not Insulated: Eq. 1-28, TLA = 0.4TAA + 0.6°TB + 0.005"a’l LA 499.12
Partially Insulated: Eq. 1-29, TLA=0.3'TAA + 0.7°TB + 0.005'aR"l  TLA 49931
Fully Insulated: TLA=TB TLA 496.7
Average Vapor Temperature (Tv)
Not Insulated; Eq. 1-33, Tv = 0.7°TAA + 0.3*TB + 0.009*a"l v 501.09
Partially Insulated; Eq. 1-34, Tv = 0.6°TAA + 0.4*TB + 0.01*aR" Tv 501.92
Fully Insulated; Tv="T8 v 496.71
Stock Vapor Density; Eq. 1-22, Wv = (Mv*PVA)/(R*Tv)
Not Insulated wy 8.639E-04
Partially Insulated wy 8.689E-04
Fully Insulated Wv 7.930E-04
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Units ROUTINE EMISSIONS CALCULATIONS Symbol
Standing Losses; Eq.1-2, Ls = 365 (Vv * Wy * KE * Ks) Ls
Ib/month Vapor Space Volume w
ton/month Stock Vapor Density Wy
Vapor Space Expansion Factor (0 < KE <= 1); Eq. 1-5 KE
Vented Vapor Saturation Factor Ks
Btu/ft’-day Constant: Number of Dailv Events in a Year 365
psi
piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw
Net Working Loss Throughput (Eq. 1-39: VQ=5.614°Q) va
Working Loss Turnover Factor Eq 1-35 Ky=(180+N)/6N for N>36, else Ky=1 KN
Lbfib-mole Working Loss Product Factor Kp
Ib/gal Stock Vapor Density Wy
Vent Setting Correction Factor KB
Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA'Hvo)) Ks
R Vapor Pressure at Avg Daily Liq Surface Temp PVA
Vapor Space Outage Hvo
ft Vapor Space Expansion Factor (Eq. 1-5: (ATVITLA)+[(APv-APB)/(PA-PVA)] KE
it Average Daily Vapor Temperature Range ATy
gal/month Average Daily Viapor Pressure Range Py
per year Breather Vent Pressure Setting Range (Equation 1-10: APB = PBP - PBV)  4PB
Vapor Pressure at Avg Daily Liq Surface Temp PA
it Average Daily Liquid Surface Temperature TLA
ft Atmospheric Pressure Py
ft
ft Average Daily Vapor Temperature Range (ATv)
ft Average daily ambient temperature range - Equation 1-11 (ATA=TAX-TAN) ATA
Not Insulated - Equation 1-7 ( ATV = 0.7 ATA+0.02 ) aTv
Partially Insulated - Equation 1-8 ( ATV = 0.6 ATA+0.02 aR I) aTv
Fully Insulated, constant temperature aTv
Average Daily Vapor Pressure Range (APv)
Not Insulated - Equation 1-9: APV = PVX - PVN Py
psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = expl# PVX
Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25 PVN = exp[A PVN
Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ATV  TLX
Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA- 0.254TV  TLN
Partially Insulated - Equation 1-9: APV = PVX - PVN 2Py
Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 usin PVX
R Vapor pressure at the average daily min liquid surface temp, (E. 1-25 using PVN
R a liquid surface deg R (TLX = TLA + 0.2 TLX
R g minimum liquid surface degR (TLN=TLA- 02 TLN
R Fully Insulated (APv = 0) 2Py
Vapor Space Volume (Eq.1-3: Vv = ((Pi/4) DA2)Hvo w
R Effective Tank diameter De
R Effective Tank Height He
Vapor Space Outage Hvo = 112 He Hvo
R
R
R
FEBRUARY
Units ROUTINE EMISSIONS CALCULATIONS Symbol
Standing Losses; Eq.1-2, Ls = 365 (Vv * Wy * KE * Ks) Ls
Ib/month Vapor Space Volume w
ton/month Stock Vapor Density Wy
Vapor Space Expansion Factor (0 < KE <= 1); Eq. 1-5 KE
Vented Vapor Saturation Factor Ks
Btu/ft’-day Constant: Number of Dailv Events in a Year 365
psi
piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw
Net Working Loss Throughput (Eq. 1-39: VQ=5.614°Q) va

Working Loss Turnover Factor Eq 1-35 Ky=(180+N)6N for N>36, else Ky=1 KN
Lbilb-mole Working Loss Product Factor Kp
Ib/gal Stock Vapor Density Wy
Vent Setting Correction Factor KB
Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA*Hvo)) Ks
R Vapor Pressure at Avg Daily Liq Surface Temp PvA
Vapor Space Outage Hvo
ft Vapor Space Expansion Factor (Eq. 1-5: (ATVITLA)+[(APv-APB)/(PA-PVA)] KE
it Average Daily Vapor Temperature Range ATy
gal/month Average Daily Viapor Pressure Range aPv
per year Breather Vent Pressure Setting Range (Equation 1-10: APB = PBP - PBV)  4PB
Vapor Pressure at Avg Daily Liq Surface Temp PA
it Average Daily Liquid Surface Temperature TLA
ft Atmospheric Pressure Py
ft
ft Average Daily Vapor Temperature Range (ATv)
ft Average daily ambient temperature range - Equation 1-11 (ATA=TAX-TAN) ATA
Not Insulated - Equation 1-7 ( ATV = 0.7 ATA+ 0.02 a I) aTv
Partially Insulated - Equation 1-8 ( ATV = 0.6 ATA+0.02 aR I) aTv
Fully Insulated, constant temperature aTv
Average Daily Vapor Pressure Range (APv)
Not Insulated - Equation 1-9: APV = PVX - PVN Py
psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = expl# PVX
Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25 PVN = exp[A PVN
Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ATV  TLX
Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA- 0.254TV  TLN
Partially Insulated - Equation 1-9: APV = PVX - PVN 2Py

Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 usin PVX
R Vapor pressure at the average daily min liquid surface temp, (E. 1-25 using PVN
R a liquid surface deg R (TLX=TLA+0.2 TLX
R g minimum liquid surface degR (TLN=TLA- 02 TLN
R Fully Insulated (AP = 0) 2Py
Vapor Space Volume (Eq.1-3: Vv = ((Pi/4) DA2)Hvo W
R Effective Tank diameter De
R Effective Tank Height He
Vapor Space Outage Hvo = 112 He Hvo
R
R
R
MARCH
Units ROUTINE EMISSIONS CALCULATIONS Symbol
Standing Losses; Eq.1-2, Ls = 365 (Vv * W * KE * Ks) Ls
Ib/month Vapor Space Volume w
ton/month Stock Vapor Density Wy
Vapor Space Expansion Factor (0 < KE <= 1); Eq. 1-5 KE
Vented Vapor Saturation Factor Ks
Btu/ft’-day Constant: Number of Dailv Events in a Year 365
psi
piai ft3/lb-mole R Working Losses; Eq.1-35, Lw = VQ * KN * Kp * Wv * KB Lw
Net Working Loss Throughput (Eq. 1-39: VQ=5.614°Q) va
Working Loss Turnover Factor Eq 1-35 Ky=(180+N)/6N for N>36, else Ky=1 KN
Lbfib-mole Working Loss Product Factor Kp
Ib/gal Stock Vapor Density Wy
Vent Setting Correction Factor KB
Vented Vapor Saturation Factor; Eq. 1-21, Ks = 1/(1+0.053*PvA'Hvo)) Ks
R Vapor Pressure at Avg Daily Liq Surface Temp PVA
Vapor Space Outage Hvo
ft Vapor Space Expansion Factor (Eq. 1-5: (ATVITLA)+[(APv-APB)/(PA-PVA)] KE
it Average Daily Vapor Temperature Range ATy
gal/month Average Daily Viapor Pressure Range Py
per year Breather Vent Pressure Setting Range (Equation 1-10: APB = PBP - PBV)  4PB
Vapor Pressure at Avg Daily Liq Surface Temp PA
it Average Daily Liquid Surface Temperature TLA
ft Atmospheric Pressure Py
ft
ft Average Daily Vapor Temperature Range (ATv)
ft Average daily ambient temperature range - Equation 1-11 (ATA=TAX-TAN) ATA
Not Insulated - Equation 1-7 ( ATV = 0.7 ATA+0.02a ) aTv
Partially Insulated - Equation 1-8 ( ATV = 0.6 ATA+0.02 aR I) aTv
Fully Insulated, constant temperature aTv
Average Daily Vapor Pressure Range (APv)
Not Insulated - Equation 1-9: APV = PVX - PVN Py
psi Vapor pressure at ave. daily max liquid surface temp, (Eq. 1-25 PVX = expl# PVX
Vapor pressure at ave daily min liquid surface temp, (Eq. 1-25 PVN = exp[A PVN
Average daily max. liquid surface temp.; Fig. 7.1-17 TLX = TLA + 0.25ATV  TLX
Average daily min. liquid surface temp.; Fig. 7.1-17 TLN = TLA- 0.25ATV  TLN
Partially Insulated - Equation 1-9: APV = PVX - PVN 2Py

Vapor pressure at the average daily max liquid surface temp, (Eq. 1-25 usin PVX

R Vapor pressure at the average daily min liquid surface temp, (E. 1-25 using PVN
R a liquid surface deg R (TLX = TLA + 0.2 TLX
R . minimum liquid surface deg R (TLN =TLA-02 TLN
R Fully Insulated (APv = 0) 2Py
Vapor Space Volume (Eq.1-3: Vv = ((Pi/4) DA2)Hvo W
R Effective Tank diameter De
R Effective Tank Height He
Vapor Space Outage Hvo = 112 He Hvo
R
R
R

TANK A-6

0.02
34.0
0.0005

0.030
1.00
1

0.03

3
8

1.0000
1.00
0.0005
1.00

1.00
0.0251
0.00

0.0301

16.60
0.0000
0.0600
0.0251
485.35

1455

149
16.60
15.11

0.00

0.00000
1.00000
1.00000
489.50
481.20

0.00000
1.00000
1.0000000
489.22
481.66

0.00

34.03

525
314

1.57

0.02
34.0
0.0006

0.037
1.00
8

»

0.04

3
8

1.0000
1.00
0.0006
1.00

1.00
0.0201
0.00

0.0375

2035
0.0000
0.0600
0.0201
488.91

1455

16.0
2035
18.75

0.00

0.00000
1.00000
1.00000
494.00
483.82

0.00000
1.00000
1.0000000
493.74
484.36

0.00

34.03

5.25
314

1.57

0.04
34.0
0.0009

0.046
1.00
1

0.05

3
8

1.0000
1.00
0.0009
1.00

1.00
0.0438
0.00

0.0457

24.89
0.0000
0.0600
0.0438
499.12

1455

174
24.89
23.15

0.00

0.00000
1.00000
1.00000
505.35
492.90

0.00000
1.00000

34.03

525
314

1.57

Units
Ib/month
3

1b/ft3

per day
NA
davs/month
Ib/month

f3/month

1b/ft3

psia

per day
R

psia
psia
psia

psia

73
ft
ft
ft

Units
Ib/month
3
1b/ft3

per day
NA
davs/month
Ib/month

f3/month

1b/ft3

psia

per day
R

psia
psia
psia

psia

73
ft
ft
ft

Units
Ib/month
3
1b/ft3

per day
NA
davs/month
Ib/month

f3/month

1b/ft3

psia

per day
R

psia

73
ft
ft
ft

HAPS Speciation
Product
Total HAP Emissions =
Eq. 40-2 Ly =Zy(Ly)
Individual HAPS

hexane
benzene
224TMP
toluene
ethylbenzene
xylenes
naphthalene
cumene

Individual HAPS
hexane
benzene

224 TP
toluene
ethylbenzene
xylenes
naphthalene
naphthalene

HAPS Speciation
Product
Total HAP Emissions =
Eq.402 Lr =Zy(L)
Individual HAPS

hexane
benzene
224TMP
toluene
ethylbenzene
xylenes
naphthalene
cumene

Individual HAPS
hexane
benzene

2,24 TMP
toluene
ethylbenzene
xylenes
naphthalene
cumene

HAPS Speciation
Product
Total HAP Emissions =
£q.402 Lr =Zy(L)
Individual HAPS

hexane
benzene
224TMP
toluene
ethylbenzene
xylenes
naphthalene
cumene

Individual HAPS
hexane
benzene

2,24 TMP
toluene
ethylbenzene
xylenes
naphthalene
cumene

Ib/month
additive

0.047 Vapor Weight Concentrations

Vapor Mole Fraction

Eq. 40-6 ZVi = yiMi / MV Eq.405 yi=Pi/PVA
Ly, (Ibimonth) StaI:A/iJng, w‘:'b';;’:g' o My Zn =Pu(x)  Pu
0.0000 0.0000 0.0000 86.18 106 0.00000 0.000000 0.025
0.0000 00000 00000 7811 106 000000 0.000000 0025
0.0000 0.0000 0.0000 11423 106 0.00000 0.000000 0.025
0.0000 00000 00000 214 106 000000 0.000000 0025
0.0121 0.0042 0.0079 106.17 106 0.25714 0.006462 0.025
00349 00121 00228 10617 106 074286 0.018669 0025
0.0000 0.0000 0.0000 128.17 106 0.00E+00 0.00E+00 0.025
0.0000 0.0000 0.0000 120.19 106 0.00E+00 0.00E+00 0.025
Liquid Mole Fraction Component Vapor Pressure
Eq. 404 xi = (ZLIML)Mi PVAI=(0.019337) 10" (A-(B(TLA+C)))
. owm m X A B Pu
000000 10617 8618 0.00000 6878 11715 22437 07246
0.00000 106.17 78.11  0.00000 6.906 1211 220.79 0.4158
000000 10617 11423 000000 6812 12578 22074 02040
0.00000 106.17 92.14  0.00000 7.017 1377.6 22264 0.1039
023000 10647 10647 023000 695 14193 21261 0.0281
0.77000  106.17 106.17  0.77000 7.009 1462.3 215.11 0.0242
000000 10647 12847 000000 7146 18316 21182 0.0004
000000 10647 12049 000000 6920 14558 2072 00117
Ib/month
additive
0.056 Vapor Weight Concentrations. Vapor Mole Fraction
Eq. 40-6 ZVi = yiMi / MV Eq.405 yi=Pi/PVA
Ly, (Ibimonth) StaI:A/iJng, w‘:'b';;’:g' o My Zn =Pulx) P
0.0000 0.0000 0.0000 86.18 106 0.00000 0.000000 0.029
0.0000 00000 00000 7811 106 000000 0.000000 0.029
0.0000 0.0000 0.0000 11423 106 0.00000 0.000000 0.029
0.0000 00000 00000 %214 106 000000 0.000000 0.029
0.0145 0.0054 0.0091 106.17 106 0.25696 0.007483 0.029
00419 0015 00263 10617 106 074304 0021637 0.029
0.0000 0.0000 0.0000 128.17 106 0.00E+00 0.00E+00 0.029
0.0000 0.0000 0.0000 120.19 106 0.00E+00 0.00E+00 0.029
Liquid Mole Fraction Component Vapor Pressure
Eq. 404 xi = (ZLIML)Mi PVAI=(0.019337)10"(A-(B(TLA+C)))
. owm m X A B Pu
000000 10617 8618 0.00000 6878 11715 22437 08076
0.00000 106.17 78.11  0.00000 6.906 1211 220.79 0.4669
000000 10647 11423 000000 6812 12578 22074 02304
0.00000 106.17 92.14  0.00000 7.017 1377.6 22264 0.1183
023000 10647 10647 023000 695 14193 21261 00325
0.77000  106.17 106.17  0.77000 7.009 1462.3 215.11 0.0281
000000 10617 12847 000000 7146 18316 21182 0.0005
000000 10647 12049 000000 6920 14558 2072 00138
Ib/month
additive
0.094 Vapor Weight Concentrations. Vapor Mole Fraction
Eq. 40-6 ZVi = yiMi / MV Eq.405 yi=Pi/PVA
Ly, (Ibimonth) StaI:A/iJng, w‘:'b';;’:g' o My Zn Pua(x)  Pua
0.0000 0.0000 0.0000 86.18 106 0.00000 0.000000 0.044
0.0000 00000 00000 7811 106 000000 0.000000 0.044
0.0000 0.0000 0.0000 11423 106 0.00000 0.000000 0.044
0.0000 00000 00000 %214 106 000000 0.000000 0.044
0.0240 0.0107 0.0133 106.17 106 0.25645 0.011221 0.044
0.0696 00310 00386 10617 106 074355 0.032534 0.044
0.0000 0.0000 0.0000 128.17 106 0.00E+00 0.00E+00 0.044
0.0000 0.0000 0.0000 120.19 106 0.00