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Office Of Air Quality Planning And Standards (OAQPS)
U. S. Environmental Protection Agency’s (EPA)
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19197 3 SOCMI EPA correlation equation approach

Pegged Emission Rates
Default Zero (kg/hr per source)
Emission Rate Correlation Equation
Equipment Type (kg/hr per source) | 10,000 ppmv 100,000 ppmv (kg/hr per source)®

Gas valves 6.6E-07 0.024 0.11 Leak Rate = 1.87E-06 x (SV)¥%
Light liguid valves 4.9E-07 0.036 0.15 Leak Rate = 6.41E-06 = (SV)*™
Light liguid pumps® 7.5E-06 0.14 0.62 Leak Rate = 1.90E-03 x (SV)*
Connectors 6.1E-07 0.044 0.22 Leak Rate = 3.05E-06 x (SV)"

* Source: EPA, November 1995, Tables 2.9, 2-11, and 2-13. To estimate emissions: Use the default zero emission rates only when the
screening value (adjusted for background) equals 0.0 ppmv: otherwise use the correlation equations. If the monitoring device registers a
pegged value, use the appropriate pegged emission rate.

® SV is the screening value (ppmv) measured by the monitoring device.

° The emission estimates for light liquid pump seals can be applied to compressor seals, pressure relief valves, agitator seals, and heavy
liguid pumps.

5) suminidoulu lueasutd K 1w VOCsinventorySOCMI.xisx

=IF(AND(D7 = "V", L7 = 0}, LOOKUP(E7Z,{"GV","LL"},{0.00000066,0.0000000049}), IF{AND(OR(D7 ="C", D7 = "P", D7="A", D7="PRV"), OR(E7="GV", E7 ="LL", E7 = "HL"},
L7 =0}, 0.0000075, IF(AND(OR(D7 = "F", D7 = "DE"), L7 = 0}, 0.00000061, IF(AND(D7="v",E7="GV"),0.00000187*L7*0.873,IF(AND{D7="V",OR(E7="LL",E7="HL"}),
0.00000641%L740.797,IF(AND(OR(D7="C",D7="P",D7="A",D7="PRV"}, OR(E7="GV",E7="LL",E7="HL")),0.000019*L70.824,IF (OR(D7="F",D7="0E"),0.00000305%L7"
0.885, 0)))}))

6) sunsndouln lueasul K 1w VOCsinventoryOil&Gas xlsx

=IF( L7 =0, LOOKUP({DZ,{"A","C","F","OE","P","PRV","SC","V" },{0.000004,0.000004,0.0000003 1,0.0000002,0.000024,0.000004,0.0000075,0.0000078}}, IF(D7 ="SC",
0.00000151*L740.735, IF{D7 = "F", 0.00000444*L740.703, IF{D7="0E",0.00000216*L70.704,IF(D7="F",0.0000482*L7*0.61,IF(D7="V", 0.00000228*L7*0.746,IF (OR(D7=
"C",D7="PRV", D7 = "A"),0.0000132*L7~0.589, "ERROR")]]})))



A19191 4 Refinery EPA correlation equation approach

Default Zero

Pegged Emission Rates
(kg/hr per source)”

Emission Rate 10,000 Correlation Equation
Equipment Type/Service (kg/hr per source)® ppmv 100,000 ppmv (kg/hr per source)?
Connector/All 7.5E-06 0.028 0.030 Leak Rate = 1.51E-06 * (SV)"™”
Flange/All 31E-07 0.085 0.084 Leak Rate = 4 44E-06 = (SV)""
Open-Ended Line/All 2.0E-06 0.030 0.079 Leak Rate = 2.16E-06 » (SV)*™™
Pump/All 2 4E-05 0.074 0.160° Leak Rate = 4.82E-05 x (SV)"¢
Valve/All 7.8E-06 0.064 0.140 Leak Rate = 2. 28E-06 * (SV)""*
Other’/All 4.0E-06 0.073 0.110 Leak Rate = 1.32E-05 = (SV)"'

Seurce: EPA. November 1995, Tables 2-10, 2-12, and 2-14. Developed from the combined 1993 refinery, marketing terminal,

and oil and gas production operations data. To estimate emissions: use the default zero emission rates only when the screening

valve (adjusted for background) equals 0.0 ppmv: otherwise use the correlation equations. If the monitoring device registers a
pegzed value, use the appropriate pegged emission rate.

not cellected from cil and gas production facilities).
The 10.000 ppmv pegged emission rate was based on components screened at greater than 10.000 ppmv; however, in some cases,
most of the data could have come from components screened at greater than 100,000 ppmv. thereby resulting in sinular pegged
emission rates for both the 10.000 and 100,000 ppmv pegged levels (e.g.. connector and flanges).

SV is the screening value (ppmv) measured by the monitering device.
Only twe data points were available for the pump 100,000 ppmv pegged emission rate; therefore, the ratio of the pump

Default zero emission rates were based on the combined 1993 refinery and marketing terminal data only (default zere data were

10,000 ppmv pegged emission rate to the overall 10,000 ppmv pegged emission rate was multiplied by the overall 100,000 ppmv

_ pegged emission rate to approximate the pump 100,000 ppmv pegged enussion rate.

The other equipment type includes instruments, loading arms, pressure relief valves, stuffing boxes, vents. compressors, and dump

lever arms.
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A19191 5 SOCMI Average Emission Factors

Emission Factor

Equipment Type Service (kg/hr per source)”
Valves Gas 0.00597
Light liquid 0.00403
Heavy liquid 0.00023
Pump seals® Light liquid 0.0199
Heavy liquid 0.00862
Compressor seals Gas 0.228
Pressure relief valves Gas 0.104
Connectors All 0.00183
Open-ended lines All 0.0017
Sampling connections All 0.0150

w

Source: EPA. November 1995, Table 2-1.
These factors are for TOC emission rates.
° The light liquid pump seal factor can be used to estimate the leak rate from agitator seals.

A13199 6 Refinery Average Emission Factors

Emission Factor
Equipment Type Service (kg/hr per source)’

Valves Gas 0.0268

Light liquid 0.0109

Heavy liquid® 0.00023
Pump seals® Light liquid 0.114

Heavy liquid® 0.021
Compressor seals Gas 0.636
Pressure relief valves Gas 0.16
Connectors All 0.00025
Open-ended lines All 0.0023
Sampling connections All 0.0150

Source: EPA. November 1995, Table 2-2.
These factors are for non-methane organic compound emission rates.

Based on data gathered in the 1970°s.

© The light liquid pump seal factor can be used to estimate the leak rate from agitator seals.

The American Petroleum Institute 1s conducting a program to develop revised emission factors for

components 1 heavy liqud service. Contact state or local agencies to determine the appropriate
application of heavy liquid emission factors.
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®13519N 7 Combustion: Emission Factors

Emission Factor

AP-42 Reference

Equipment Type Fuel Type TOC vOC Table | Last Update
Boilers and Heaters No.6 01l 1.04 Ibs/1000 gal 0.76 1bs/1000 gal 133 9/98
Utility, = 100 mmBtwhr No. 5l 1.04 Ibs/1000 gal 0.76 1bs/1000 gal 1.3-3 9/98
No. 4 il 1.04 Ibs/1000 gal 0.76 1bs/1000 gal 1.3-3 9/98
Natural Gas 11 lbs/mmscf 5.5 lbs/mmscf 1.4-2 7/98
Refinery Gas Use natural gas factors adjusted for the difference in the heat contents of the fuels.
Boilers and Heaters No.6 01l 1.28 Ibs/1000 gal 0.28 Ibs/1000 gal A 1.3-3 9/98
Industrial, 10-100 mmBtuhr No. 5 011 1.28 Ibs/1000 gal 0.28 Ibs/1000 gal A 1.3-3 9/98
No4 01l 0.252 1bs/1000 gal 0.2 Ibs/1000 gal A 1.3-3 9/98
Distillate 0.252 Ibs/1000 gal 0.2 Ibs/1000 gal A 133 9/98
Natural Gas 11 lbs/'mmscf 5.5 lbs/mmscf B.C 142 7/98
Butane 0.6 1bs/1000 gal 0.4 1bs/1000 gal E 151 10/96
Propane 0.5 1bs/1000 gal 0.3 1bs/1000 gal E 151 10/96
Refinery Gas Use natural gas factors adjusted for the difference in the heat contents of the fuels.
Boilers and Heaters No.6 01l 1.605 Ibs/1000 gal | 1.13 lbs/1000 gal A 133 9/98
Commercial, 0.3-10 mmBtu/hr No. 5011 1.605 1bs/1000 gal | 1.13 Ibs/1000 gal A 1.3-3 9/98
No.4 01l 0.556 1bs/1000 gal 0.34 Ibs/1000 gal A 1.3-3 9/98
Distillate 0.556 1bs/1000 gal | 0.34 1bs/1000 gal A 1.3-3 9/98
Natural Gas 11 lbs/mmscf 5.5 lbs/mmscf B.C 1.42 7/98
Butane 0.6 1bs/1000 gal 0.4 Ibs/1000 gal E 151 10/96
Propane 0.5 Ibs/1000 gal 0.3 Ibs/1000 gal E 151 10/96
Refinery Gas Use natural gas factors adjusted for the difference in the heat contents of the fuels.
Gas Turbmnes Natural Gas 0.011 lbs'mmBtu | 0.0021 lbs/mmBtu 3.1-2a 4/00
Distillate 0.004 lbs'mmBtu | 0.00041 Ibs/mmBiu 3.1-2a 4/00
RICE. 2 stroke, lean bum Natural Gas 1.64 Ibs/'mmBiu 0.12 Ibs/'mmBiu 321 7/00
RICE. 4 stroke, lean bum Natural Gas 1.47 Ibs/'mmBiu 0.118 Ibs/mmBu 322 7/00
RICE. 4 stroke. rich bum Natural Gas 0.358 lbs/mmBu 0.0296 lbs/mmBtu 323 7/00
IC Engmes, < 250 hp Gasoline 3.03 Ibs'mmBtu 3.31 10/96
IC Engines, < 600 hp Diesel 0.36 Ibs/'mmBitu 3.3-1 10/96
IC Engines, = 600 hp Diesel 0.09 Ibs'mmBtu 0.082 lbs/mmBtu 341 10/96
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1) DalwadUszinn #1auen: Fuel Oil L/month

L(F“—e'ti")x (0.28x 0,12)M(EmissionFactor)
mon

1000L

2) BawadUssinninsiuaLsa: Distillate Oil L/month

L (DistillateQil) x(0.2x0.12)
month

10

M(EmisgionFactor)
1000L
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¥ & 6V a 3
3) oW dumesysu@: NG or Refinery Gas m /month

; :
m®(NG or Refinery Gas) (16x5.5)

month

kg(VOC)
1000000m°

(EmissionFactor)

4) L%aLwaoﬂizmwﬁ"’mmﬁu (@380 LUsidu:dwnu = 70:30) : LPG
L/month (Propane : Butane = 70 : 30)

L(LPG

—)x [(0.5 —0.2)x0.7+(0.6-0.2) x O.3]>< 0.12MOLC) (EmissionFactor)

month

4.7 Lmluﬁ']wsmﬁ 7 “Total_Combustion”

1000

"o A & @ o ! a a6 A
LN ITUN 7 L‘]J%ﬂ'ﬁﬁ?l]“llﬂﬂﬂﬂ@i']ﬂ']iﬂ']il]aa?Jﬁ']?ﬂuﬂiﬂiZL‘ﬁﬂi']ElL@]a%I@U

lﬁiaagamﬂ LHWANTAIUWINN 6

4.8 WAWAIWIWN 8 “Flare”

' o P ¥ o ¥ v o ' 6 A a A 6 £
LNBAIWITUN 8 1"]5 mL°1n°11agaa@mm‘saomﬂﬂmmsuaumamsaumm:mﬂﬂm

Aw =) 6 ¥ v A
ILUULNING WID UWa3 1“]5 mayamnmsﬁm 8

A15191 8 8@INNIUE0LENIDUNIHIURIINTZULLANS

Emussion Factor

Component (Ib 106 Btu)
Total hydrc-carbonsb 0.14
Carbon monoxide 0.37
Nitrogen oxides 0.068
Soot® 0-274

HYDROCARBON COMPOSITION OF FLARE EMISSION?

Volume %
Composition Average Range
Methane 55 14 - 83
Ethane/Ethylene 8 1-14
Acetylene 5 0.3-23
Propane 7 0-16
Propylene 25 1-65
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dl Y o A
BN ﬂ']‘iVllTﬂ']%'J th fd

0.14lb
10°BTU

1kg

m*(FlareGas)
X X
2.2041b

month

[HeatOfCombustion 2600kCal }

BTU {
im?

X X EmissionFactor |x
0.252kCal } {

0.45V0Cs
1TocC

A A9 o A o o , a A6 ) g , ' &
FIFUNIN LT LaJa°11agaa@mmsmmiaumm:mﬂ"l,ﬂmizummmagluvxmzJ anuan
' ' o o { o { 34
LWATAALAA AT A1ANNTaUIINMIR Indiadauadfanad lin1fa 2600 kCal/m” a4
NANANNTAUAINANAANG1INRNINITA S LUFEW @1 2600 lugmﬂﬁﬁ’]mm T4 cell

]
=y

1 C4:C15 uaz Ha:H15 Ihdundinnusanasewes vasmanaslimn lwniie kCalim’

4.9 LHWATWIWN 9 “VFRT_T1”

LLNu%'uﬁa%la 210 TANK4 813U 09LAULI21An Vertical Fixed-Roof Tank lagl
msaanly ﬁuﬁﬂﬁagamamiﬁﬂmm (Output) LTulu detail waz Monthly lugﬂ excel
. o A o A . a a A o &2 ~ A '
file L& copy NN cell BauUNKA TaganiTlagian (3w cell N1 1A) LA RLRuUTOUNY
AUILANNTa %30 1D VaIndlutin lwnvdh NANILAULLL Vertical Fixed-Roof Tank
NN 1 09 IR copy RUAMWITN 9 LAVLANIUATL AN IUI

@139 9 1@t TayananIIAIwITA (Output) 9N Tank4 12 ABANELIN (31N 98

a €
ADRNN)

MDD FRIMARY NAKME

TRLE

[ MOMTH  TAME_TY USER D
Distillate fuel oil no. 2 January  “ertical Fi VERT_P-3044,

CITY STATE
LURLLIKE FATURTAMI

COMPANY

34 FTT_LLK

: 34
! 34
: 34
: 34
: 34
34
: 34
! 34
! 34
! 34

TRLE
TRLUE
TRLUE
TRLUE
TRUE
TRLE
TRLE
TRLUE
TRLUE
TRLUE

Distillate fuel oil no
Distillate fuel oil no
Distillate fuel oil no
Distillate fuel oil no
Digtillate fuel oil no
Distillate fuel oil no
Distillate fuel oil no
Distillate fuel oil no
Distillate fuel oil no
Distillate fuel oil no
Distillate fuel oil no

.2 Februany
.2 March
2 April

2 May

2 Jdune

2 Jduly

2 August

Yertical FrWERT_F-39044A,
Yertical Fi WVERT_P-304A
Yertical Fi VERT_P-304A
Wertical Fi VERT_F-9044
Wertical Fi VERT_F-904A
werical Fir WERT_F-3044,
Yertical FrWERT_F-39044A,

2 Septembeterical Fi: WVERT _P-904A

.2 October
2 MNovembe
2 Decembe

Yertical Fi WVERT_P-304A
Yertical Fi VERT_P-304A
Sertical Fi VERT _F-3044A

LURLLIKE FATURTAMI
LUMLLIKE PATURTARMI
LURMLLIKE PATURTARMI
LURMLLIKE FATURTARMI
LUMLUKE FATURMTAMI
LURLLIKE FATURTAMI
LURLLIKE FATURTAMI
LUMLLIKK FATURTARMI
LUMLLIKE PATURTARMI
LURMLLIKE PATURTARMI
LURMLLIKE FATURTARMI

FTT_LLK
PTT_LLK
PTT_LLK
FTT_LLK
FTT_LLK
FTT_LLK
FTT_LLK
FTT_LLK
PTT_LLK
PTT_LLK

e L M L . e . . m m m m L e o m mm mom m o m m m o m T m m

4.10 wHWAE IR 10 “HFRT_T1”

LLNu%‘uiTaa&a 210 TANK4 &350 09LAU1UI21AN Horizontal Fixed-Roof Tank lag

maenli dufindoyananisdiuin (Output) Luuuy detail uaz Monthly luzi excel

file W& copy 1N cell BINUNKA Tayahile

Aa

gLe
a

(33N cell N1 1A) URTIUReUTaUNY

fUI AT WIa ID wasndlutin lunsdh NUNILALWUL Horizontal Fixed-Roof Tank

NN 1 049 1A copy WHUANWITHN 10 LAULANIUATY AINFTIWIN
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4.11 WHWAWITHN 11 “IFRT_T1”

uHUIUTaYa 910 TANK4 §1%30 G91AuLlszinm Internal Floating Roof Tank lat
midanli dufindayanansdiuwin (Output) iwuuy detail uaz Monthly luzil excel
. o A o Aa . a a A v K A A .
file U&7 copy NN cell BIMUNKA Taganflagian (3uan cell N 1A) uANLUFBUTBUNY
fMUIANNTD w38 1D VaIndlun unTal NAAUAULULY Internal Floating Roof Tank

NN 1 89 1R copy WHWAWITKN 11 [RNLANIUATY N 1UIN

4.12 WHWATWITRN 12 “EFRT_T1”

WHIUTRYA 910 TANK4 ¥l d9iAiutszinn External Floating Roof Tank lag
madanli duiindayanansiwan (Output) 1wwuy detail uaz Monthly lu3il excel
. o A o Aa . a a A v K A A '
file L& copy NN cell BIuUNUA TaganiTlagiaan (Buan cell N 1A) uAARLRuUTBUNY
fMuIauTa w38 ID vaIndlun bunTil NUOIALLUL External Floating Roof Tank

AN 1 69 1A copy WHRAUWITKN 12 LANLANAUATY N U

4.13 WHBANWIN 13 “Tank_VFRT”
WHBTUTBYA 91N WHWAWIHN 9 “VFRT_T1” uazannadiiuiszian Vertical
Fixed-Roof Tank N18123z131nn31 1 019 I@mzmﬂa:auﬁagah cell L2 Lludaya

Qs dq/
mwadmﬂizmﬂunﬂlu

4.14 UWHBANWIN 14 “Tank_HFRT”
WHWTUTBYA 31N WHWAWITEN 10 “HFRT_T1” uazanaaiiuyszinn Horizontal
Fixed-Roof Tank fia13aziiannnit 1 64 lasazuinazaudayalu cell dioanu (udaya

o &
mmaamﬂnm‘nunn‘lu

4.15 WHWANWIRN 15 “Tank_IFRT”
WHUIUTBYA 0 uNwAIWIIEN 11 “IFRT_T1” Wazanaatiudszinm Internal
Floating Roof Tank fla1aaziiannni 1 a1 lasazuinazaudoyalu cell ifonu (i

@ @ g
magai’mmaamﬂszmﬂunﬂlu

4.16 WHBATWIMN 16 “Tank_IFRT”
LHBIUTRYR 9N WM 12 “EFRT_T1” uazanaaiAulssian External
Floating Roof Tank fla1aazfiannni 1 a3 lapazuinazandoyalu cell idnu i

iagasamaaﬁ'aﬂsmwﬁnﬂlu
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417 wiwAwINT 17 “Total_Tank”

LLN‘LL%'U“]TE’JQGIEI LLa:imﬁa;&a N UABAIWITAT 13 + WHUAWITAT 14 + Weiss
AU 15 + WHuEWIAT 16 Lﬂmmuﬁﬂmmﬁﬁ’mﬁﬁamamTaHaﬁmﬂﬂizmmmz
Vlﬂsl,ml,azl,ﬂ‘é"slwﬂ’smnﬂ"ﬁaL@&Jﬁﬁ%mm@uﬂauﬂﬁﬂu%ﬂmﬁim%’w

418 ttﬁ%ﬁ’l%')m‘ﬁ 18 “Marketing _Terminal”

LLN%ﬁW%QWﬁBHQLLNWﬁ 18 ﬁﬂ%ﬁﬂﬁﬁ’]u’)m U%mmmi'ﬁuﬂ%ﬁium ‘ﬁ&l’]’%’mﬂ"li
%I”JizmEl’i]’mﬂ’]ilﬁ&lﬂ’]‘iauﬂ%{%m%ﬂ aolu INVUR %%EIL%E]”D%@G ﬂ%mmms%”s‘szmﬂ
“ﬂxuﬁ'u UM BUDY Ua e.]%ﬂ’]i‘ll%ﬁ’]tl é’amm‘lumswaﬁ 10

mstszinnIssmeyin e laslazunis

L, - 1245 SPM [1 ~ eff]

T 100

Lfia: LL = loading loss, pounds per 1000 gallons (Ib/1 Osgal) of liquid loaded
S = a saturation factor
P = true vapor pressure of liquid loaded, pounds per square inch absolute (psia)
M = molecular weight of vapors, pounds per pound-mole (Ib/lb-mole)
T = temperature of bulk liquid loaded, °R (°F+460)
eff = UaeANTNINIBITRLUAILAN, %

®13191 10 Saturation Factor WNalglunnsswio loading loss

Cargo Carrier Mode Of Operation S Factor

Tank trucks and rail tank cars | Submerged loading of a clean cargo tank 0.50
Submerged loading: dedicated normal service 0.60
Submerged loading: dedicated vapor balance

service 1.00

Splash loading of a clean cargo tank 145
Splash loading: dedicated normal service 145
Splash loading: dedicated vapor balance service 1.00

Marine vessels® Submerged loading: ships 0.2
Submerged loading: barges 0.3
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maga“n%@]aduw’m A8 S Factor Yl@q]ﬁ]’]ﬂ’)‘ﬁﬂ’]i‘ll%ﬂ’]ULLat'i]’m@l’]i’]\‘m 10
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gwsuluunuduamd 18 Idia3oudayalidmiu ﬁﬂﬁ‘m%al,wammﬁ@ g
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419 l,wi%ﬁ’l%':mﬁ 19 “Total_Marketing”

Lmuﬁﬂmmﬁayaumﬁ 19 ‘nmmﬁagaé'mﬂﬂﬁ%'n:ms INNTVBENLY

4.20 LHWATWITHN 20 “’Wastewater”

LLNuﬁﬂmmﬁaymmuﬁ 20 ﬁw%ﬁwﬁ%’uﬁa;&amﬂmi 1 avanvinas WATER9 lag

IR uaAINALUL Summary | @902881904aAIIHAITI9N 11 nBUTauasTasIBuNIg

=)

A o @ A Ao o A Lo A o o . A
SzLﬁﬂﬂﬂququL@ VLT_ILL‘Y]TL'V] DANNUANIDNWINLLAI luLLNuﬂﬁuQMﬂ 20 @G@]')aﬂqﬂlumqiqﬂ'ﬂ
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M15199 11 AN WATER9 laglAugadnawuy Summary |

WASTEWATER TREATMENT SUMMARY | 07-24-2006 20:54:02

COMPOUND RATE Fraction
(a/s) Air Removal Exit Adsorb error emissions
TOLUENE 5.19E-01 0.77 0.2237 0.0019 0.0000 0.0000 (1.64E+01 Mg/yr)
TOTAL ALL COMPOUNDS 5.19E-01 g/s air
emissions
TOTAL ALL COMPOUNDS 1.64E+01 Mg/yr air emissions
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dl o 1 a v 1 o tﬂl
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Result from Water9 gls kglyr

Benzene 5.00E-02 1576.8
Carbon Tetrachloride 1.06E-02 334.2816
Toluene 2.99E-02 942.9264
Trichloroethylene 2.18E-02 687.4848
Xylene 1.49E-02 469.8864
TOTAL ALL COMPOUNDS 1.27E-01 4011.3792

4.21 weinewdIai 21 “Total”
LLNuﬁﬂmmﬁa;ﬂia;&aﬁy‘mm
4.22 UHRAEWIMA 22 “Report 17
WUU RN ULHUT 1
4.23 WHWAIWITHT 23 “Report 27
WUURURI DI UHUT 2
4.24 WHBA W 24 “Report 3”
WUURIRT B UUAuA 3
4.25 WHRAIWIME 25 “Report 47
WUURNRI DI BULHUT 4
4.26 WHWA WM 26 “Report 57

WUDRUN T UL 5

A A
iﬁ.@]i.?i’]’%ﬁ LRBA
suadwar@iit.edu

suadwar@gmail.com
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