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Approach 1: Average Emission Factor Approach
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Services

(1) gas valves (2) light liquid valves (3) connectors; (4) single
equation for light liquid pump seals. Correlation equations, for the
petroleum industry that apply to refineries, marketing terminals, and
oil and gas production

Operation Data
operations data are available for:
(1) valves; (2) connectors; (3) flanges; and (4) pump seals;

(5) open-ended lines; and (6) other. The petroleum industry
correlations apply to all services for a given equipment type.
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Liquid Categories

Petroleum Product

VP at 20°C, kPa

Type of Liquid

Gasoline RVP 6 24.80 LL
Gasoline RVP 7 29.64 LL
Gasoline RVP 7.8 33.04 LL
Gasoline RVP 8 33.91 LL
Gasoline RVP 9 38.55 LL
Gasoline RVP 10 42.74 LL
Gasoline RVP 11 47.97 LL
Gasoline RVP 11.5 50.41 LL
Gasoline RVP 12 52.73 LL
Gasoline RVP 13 57.21 LL
Gasoline RVP 13.5 60.02 LL
Gasoline RVP 15 67.31 LL
Jet Kerosene 0.08 HL
Jet Naphtha (JP-4) 28.33 LL
Residual Oil No.6 0.0004 HL
Crude Oil (RVP 5) 0.00 HL




Approach 1: Average Emission Factor Approach

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

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




Approach 1: Average Emission Factor Approach

Refinery Average Emission Factors

Emission Factor
Equipment Tvpe Service (kg/hr per smu‘ce)h

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 0.6306
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. Based on data gathered in the 19707s.

These factors are for non-methane organic compound emission rates.

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

The Amernican Petroleum Institute 1s conducting a program to develop revised emission factors for
components 1n heavy liquid service. Contact state or local agencies to determine the appropriate
application of heavy liquid emission factors.




Approach 2: Screening Ranges Approach
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Approach 2: Screening Ranges Approach

SOCMI Screening Ranges Emission Factors

210,000 ppwmv
Emiszicon factor

=<10,000 ppurv
Emisgsion factor

Equipment type Service (kg/hr/source) @ (kg/hr/=zource)
Valves Gas 0.0782 0.000131
Light liguid 0.088592 0.0001&65
Heavy liguid 0.00023 0.00023
Pump sealsl Light ligquid 0.243 0.00187
Heavy liguid 0.21& 0.00210
Compressor Gas 1.608 0.08594
seals
Pressure Zas 1.691 0.0447
relief wvalves
Connectors 211 0.113 0.0000810
Open-ended 211 0.01195 0.00150
lines

AThese factors are for total organic compound emission rates.

bEThe light ligquid pump =seal factors can be applied to estimate
from agitator seals.

the l=ak rate




Approach 2: Screening Ranges Approach

Refinery Screening Ranges Emission Factors

210,000 ppmv
Emission factor

<10,000 ppowv
Emissicon factor

Equipment type Service (kgfhrfa@urce}b (kgfhr!aourcejb
Valwves Gasz 0.26826& 0.0006&
Light liquid 0.0852 0.0017
Heavy licquid 0.00023 0.00023
Pump =eals® Light licuid 0.437 0.0120
Heavy licuid 0.3885 0.0135
Compressor seals Gas 1.&08 0.0894
Pressure relief Gas 1.891 0.0447
valves
Connectors A1l 0.0375 0.0000&
Open-ended lines All 0.01185 0.00150

SCource:

Eeference &.

bThese factors are for non-methane organic compound emission

rates.

“The light ligquid pump seal factors can be applied to estimate
the leak rate from agitator seals.




Approach 3: EPA correlation equation approach
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Approach 3: EPA correlation equation approach

SOCMI EPA correlation equation approach

Pegged Emission Rates
Default Fero {kg/hr per source)
Emission Rate Correlation Equation
Equipment Type (kg/hr per source) | 10,000 ppmyv 100,000 ppmy (kg/hr per source)®

Gas valves 6.6E-07 0.024 0.11 Leak Rate = 1.87E-06 = (SV)F&7
Light liquid valves 4.9E-07 0.036 0.13 Leak Rate = 6.41E-06 = (SV)*™
Light liguid pumps® 7.5E-06 014 062 Leak Rate = 1.90E-05 = (SV)P<
Connectors 6.1E-07 0.044 022 Leak Rate = 3. 05E-06 = (SV)5¥

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 ppmyv; otherwise use the correlation equations. If the monitoring device registers a
pegged value, use the appropriate pegged emission rate.

SV 15 the screening value (ppmv) measured by the monitoring device.

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




Approach 3: EPA correlation equation approach

Refinery EPA correlation equation approach

Pegged Emission Rates
Default Zero (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 3.1E-07 0.085 0.084 Leak Rate = 4 44E-06 = (5V)"™™
Open-Ended Line/All 2 0E-06 0.030 0.079 Leak Rate = 2 16E-06 = (V)%™
Pump/All 2.4E-05 0.074 0.160° Leak Rate = 4.82E-05 = (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-03 = (SV)"*

Source: 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: vse the default zero emission rates only when the screening
value {adjusted for background) equals 0.0 ppmv; otherwise use the correlaticn equations. If the monitoring device registers a
pegzed value, use the appropriate pegged emission rate.

Default zerc emission rates were based on the combined 1993 refinerv and marketing terminal data only (default zerc data were
not collected from oil and gas production facilities).

The 10,000 ppmyv pegged emission rate was based on components screened at greater than 10,000 ppmv; however, in some cases,
maost of the data could have come from components screensd at greater than 100,000 ppmv, thereby resulting in similar 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 monitoring device.

Only two data points were available for the pump 100,000 ppmv pegged emission rate; therefore, the ratio of the pump

10,000 ppmv pegged emission rate to the overall 10,000 ppmv pegged emission rate was multiplied by the overall 100,000 ppomy
pegged emission rate fo approximate the pump 100,000 ppmv pegged emission rate.

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

lever arms.




Approach 4: Unit-Specific Correlation Approach
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Blow-Through Sampling Technique

source using the vacuum method.
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Valves Gas
Light liquid
Heavy liquid
FPumps Light liquid
Heawvy liquid
Compressors (GasMNapour)
Connectors/Flanges Adl
Pressure Relief Valves All
Open-ended lines All
Sampling connections All




End of Prescatation




