
Contract P235 
Environmental Assessment Services for  
Permanent Aviation Fuel Facility 
Environmental Impact Assessment Report  

 
N:\ENVIRON\91043 PAFF EIA Upate\REPORTS\EIA Report\EIAO SUBMISSION\Sect04-airquality.doc February 2007  
 C2-1

 
Appendix C2 

Sample calculation of evaporative loss from fixed roof tanks 
 
The evaporative loss calculation procedures are based on the American Petroleum Institute (API) 
methodology (API Publication 2519) which is equivalent to the methodology in Ch.7 of [5]. 
Table C2.1 shows all the assumptions made in the calculation. 
 
Table C2.1 Parameters used in the calculation of evaporative loss 
 
 Symbol Symbol description Value Reference (from [5] unless 

specified) 
 

Q Annual net throughput (bbl/yr) 5.7264 E+6 - 
D Tank diameter (ft)   142.72 Given 
HS  Tank shell height (ft) 81.04 Given  
HL Stock liquid height (ft) 71.19 From engineer 
SR Tank cone roof slope (ft/ft) 0.0625 Typical value, note 2, p.7.1-12 
RS Tank shell radius ½ D - 
Mv Stock vapour molecular weight (lb/lb-

mole) 
130 Table 7.1-2, jet kerosene 

PVA Stock vapour pressure (psi)  
 

0.011 Table 7.1-2, storage temperature 
assumed to be 70˚F 

PA Atmospheric pressure (Pa) 1.013x105 - 
R Ideal gas constant (psia-ft3/lb-mol-ºR) 10.731 - 
TLA  Daily average liquid surface temp. (ºR) See below - 
TAA Daily average ambient temp. (ºR) 533.4 From HKO  
TBB Liquid bulk temp. See below - 
TLX Maximum liquid temp. See below - 
TLN Minimum liquid temp. See below - 
Α Paint solar absorptance 0.17 Typical value, table 7.1-6 
I Daily total solar insolation (Btu/ft2-d) 1273.5 From HKO 
ΔTV Daily vapour temp. range (ºR) See below - 
ΔPV Daily vapour pressure range (ºR) See below - 
ΔTA Daily ambient temp. range (ºR) 8.64 From HKO 
ΔPBB Breather vent pressure setting range 

(psia) 
See below - 

ΔPBP Breather vent pressure setting 0.03 Typical value, p. 7.1-17 
ΔPBV Breather vent vacuum setting -0.03 Typical value, p. 7.1-17 
PVX Vapour pressure at TLX See below - 
PVN Vapour pressure at TLN See below - 
Kp Product factor 1 Volatile organic liquid 
N Turnovers per year See below - 
VLX Tank maximum liquid volume (ft3) See below - 
HLX maximum liquid height (ft) 71.19 = HL  - 

 
 
Total Loss
 
Total Loss, LT, is the sum of the working loss (LW) and the standing storage loss (LS).  
 
LT = LW + LS          
     =  8188.8 + 311.2 = 8500 lb/yr = 0.1223 g/s 
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Standing storage loss (LS) 
 
LS = 365WVVVKEKS       
     = 365*2.49E-04*181361*0.019*0.9934 
     = 311.2 lb/yr 
 
Tank vapour space volume VV,
VV = π/4 D2 HVO
HVO = HS – HL + HRO
     = HS – HL + 1/3SRRS
     = HS – HL + 1/3SR(1/2D) 
     = 81.04 – 71.19 + 1/3(0.0625)(0.5*142.72) 
     = 11.3367 ft 
 
Therefore, 
VV = π/4 (142.72)2(11.3367) = 181361 ft3

 
Vapour density WV
 WV = MV PVA/(R TLA) 
 
TLA = 0.44 TAA + 0.56 TB + 0.0079 αI 
       = 0.44 TAA + 0.56 (TAA + 6α - 1) + 0.0079 αI 
       = 0.44 (9/5*23+32+460) + 0.56 ((9/5*23+32+460) + 6*0.17 - 1) + 0.0079*0.17*1273.5 
       = 535.12 ˚R 
 
Therefore, 
 WV = MV PVA/(R TLA) = 130*0.011 / (10.731*535.12) = 2.49 E-04 lb/ ft3
 
Vapour space expansion factor KE
  KE = ΔTV/ TLA +(ΔPV – ΔPB)/(PA- PVA) 
 
ΔTV = 0.72 ΔTA + 0.028 αI = 0.72*9/5(4.8) + 0.028*0.17*1273.5 = 12.28 ˚R 
ΔPV = PVX (at TLX)- PVN (at TLN) ≈ 0.015 – 0.011 = 0.004 psia 
 
Since TLX = TLA + 0.25 ΔTV = 535.12 + 0.25*12.28 = 538.19 ˚R = 78.19 ˚F 
          TLN = TLA - 0.25 ΔTV = 72.05 ˚F 
 
ΔPB = ΔPBP - ΔPBV =0.03 – (-0.03) = 0.06 psia 
 
Therefore, 
KE = ΔTV/ TLA + (ΔPV – ΔPB)/(PA- PVA) = 12.28 / 535.12 + (0.004 – 0.06)/(14.7 – 0.011)  
      = 0.019 
 
Vented vapour space saturation factor KS
 KS = (1 + 0.053 PVA HVO)-1 = (1 + 0.053*0.011*11.3367)-1 = 0.9934  
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Working Loss (LW) 
 
LW = (0.0010)(MV)(PVA)(Q)(KN)(KP)  
      = 0.001*130*0.011*5.7264 E+6*1*1 
      = 8188.8 lb/yr  
 
  Q = 8740000 x 1000 kg/yr / 12 tanks / 800 kg/m3 x 264.17 gal/m3 x 2.381 bbl/ 100 gal                                   
      = 5.7264 E+6 bbl/yr   
  
 (8740000 ton/yr from this report Table 3.2, adoption of this figure based on the definition of 

Q in Chapter 7 and methodology in section 7.1.5. of AP-42) 
 
  N = 5.614Q/VLX = 5.614Q / (π/4*D2HLX) = 5.614(5.7264 E+6) / (π/4*(142.72)2*71.19) 
      = 28.23 < 36  
then KN = 1 
 
 
















































