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Topic: _Determination of Fugitive Hydrocarbon Emissions at Oil and Gas Facilities Through

the Use of Facility Component Counts - Modified for Revised ROC Definition

Distribution: APCD Staff

This Policy and Procedure provides guidance on the quantification of fugitive Reactive Organic
Compound (ROC) emissions from oil and gas related facilities through the use of detailed component
counts. For facilities where detailed component counts have not been required, please refer to Policy
and Procedure 6100.060.1996 (Determination of Fugitive Hydrocarbon Emissions at Oil and Gas
Facilities through the KVB Method) for guidance on fugitive emission calculations.

I. Component Counts
1. Genera Overview. To calculate fugitive emissions, a detailed component count of all components

in hydrocarbon service at the facility is necessary. This component count must classify each potential
leak path on each component type by:

- Type (valve, connection, pressure relief device, pump or compressor seal)
- Service (gas/condensate or oil)
- Accessibility (accessible/inaccessible, unsafe to monitor, no detectable emissions)

Component counts submitted in compliance with Rule 331 requirements are not adequate for the purposes
of performing emissions calculations. A Rule 331 component count groups several leak pathsinto single
component classifications. For example, under Rule 331, a"valve" includes the valve stem, bonnet, and
up/downstream connections. To implement the emission cal culation methodol ogy described herein
requires that each of these potential "leak paths' on the valve be identified and classified consistent with
the above bulleted items. Therefore, to avoid confusion with the definition of component in Rule 331, this
policy shall use the term leak path to describe potential emission points. However, the definitions of
accessible, inaccessible, and unsafe to monitor shall be the same as those found in Rule 331.

2. Counting Methodology. Quantification and categorization of each leak path should be consistent with
Table 1 (below). For preliminary leak path estimates, the total quantity of each type of leak path described
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in Table 1 can be estimated for the purposes of Authority To Construct permit processing. However, once
construction of the facility is complete, the preliminary estimates should be replaced with a count of the

actual as-built leak paths.

Table 1: Leak Path Counting M ethodology

Leak Path Type Number of Associated Leak Paths
Flanges and Each flange or threaded connection shall be counted as 1 connection. Valve bonnets and
Connections flanges shall be counted as connections. Connections and flanges associated with
compressors, pumps, relief devices and sight glasses should be counted as connections.
Valves Each valve stem shall be counted as 1 valve. Low emitting or bellows stem valves should be
listed separately.
Pump Seals Each pumping device shall be counted as a separate pump seal on pumps utilizing a common

driver. Pumps equipped with tandem or dual mechanical seals should be listed separately.

Compressor Seals

Each compressor cylinder shall be counted as a separate compressor seal on multiple cylinder
compressors. Compressor seals that are vented to vapor recovery should be listed separately.

Open Ended Lines

Rule 331 prohibits open ended lines by requiring that they be sealed with a plug or with two
closed valves. However, each leak path associated with sealed open ended lines should be
counted consistent with the leak paths "valves' and "connections' above up to and including
the second valve stem.

Pressure Relief
Device

Each pressure relief device (PRD) not equipped with or vented to an emission control device
shall be counted as 1 PRD. PRDs vented to control devices or equipped with rupture disks
should be listed separately.

Attachment 1 is an example form which can be used for summarizing the leak path information necessary
for calculating fugitive emissions.

3. Exempt Leak Paths. The following services and leak path types are considered to have minimal

fugitive emissions liability and thus are not to be included in the leak path counts summarized in Table 1 :

© N o g A~ wDdDPRE

Process fluids with 10% or less ROC content by weight
Glycol service

Therminol or equivalent heating medium

Lube oils

Non-ROC oil treatment chemicals

1/2" and smaller stainless steel leak paths

Acid gasin sulfur treating plants

Instrument air service
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9. Produced water

10. Leak paths operating exclusively under negative pressure
11. Underground leak paths

12. Totally enclosed leak paths

1. Emission Factors and Calculation M ethod

Emission factors for leak paths at refineries, oil and gas production fields, oil and gas processing plants,
and offshore platforms are presented in Table 2. The leak path counts described in Section | above should
be multiplied by the appropriate THC and ROC/THC factor on Table 2 to obtain the uncontrolled ROC
emissions for the facility. Facilities that have implemented an Inspection and Maintenance (1& M)
program should have uncontrolled emissions reduced accordingly (please see section 111).

Most oil and gas facilities can be categorized into one of the facility typeslisted in Table 2. If afacility
does not clearly fall under one of these groups, use the factors from the facility type which most closely
resembles the facility in question. If necessary, adjustment can be made to the ROC/THC ratio as
necessary to account for any differences in process fluid composition between that of the actual facility
and average factors presented in Table 2. Appropriate ROC/THC ratios may be determined from
representative gas samples, gas quality specifications from the purchaser, or other District approved
methods on a case by case basis. Adjustment to the ROC/THC ratio on a facility-specific basis is not
appropriate for facilities which clearly fall under the defined facility categories, since the factors presented
were specifically derived from these facility types, and thus, on the average, are representative of these
facilities emissions.

The API-Rockwell Report was used as a basis for emission factors at production fields and for components
in oil service at gas processing plants. This study developed more than 44 leak path-based emission
factors for each service type, as opposed to the five categories presented in Table 2. For example, the API-
Rockwell Report developed separate factors for each type of valve, (gate, ball, globe, needle, plug, check,
butterfly ), whereas the more streamlined EPA methodology consists of a single generic valve factor. In
order to apply the API-Rockwell factors consistent with the more streamlined methodology devel oped by
the EPA, the various API/Rockwell component styles were consolidated into single factors for each of the
standard leak path types. To consolidate the factors, a"weighted average factor” was determined based on
District field experience. The results are presented in Attachment 2.
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I11. Emission Reduction M easures

Facilities that implement an 1& M program consistent with the requirements of Rule 331 should have their
emissions liability reduced according to Policy and Procedure 6100.033. In addition, facilities that
implement other 1& M practices or controls can further reduce emissions as specified in Table 3.

V. Example Fugitive Emission Calculations

An example fugitive emission calculation is provided in Table 4.
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Table 2
Fugitive Emission Factors for Oil and Gas Facilities
Using the Component Count Method (P&P 6100.061.096)

FACILITY TYPE
Production Field"” Gas Processing Plant” Refinery ©) Offshore Platform®™
THC EF ROC/THQ THC EF ROC/THQ THC EF ROC/TH(Q THC EF ROC/TH(Q
Component Type Ib/day-leak path  Ratio Ib/day-leak path  Ratio Ib/day-leak path  Ratio Ib/day-leak path  Ratio
Gas/Condensate Service
Valve 0.295 0.31 1.0580 0.38 1.4200 0.99 0.2230 0.33
Connection 0.070 0.31 0.0580 0.43 0.0134 0.99 0.2230 0.33
Compressor Seal 2.143 0.31 10.7940 0.20 33.6000 0.99 0.2230 0.33
Pump Seal 1.123 0.31 3.3000 0.79 6.0000 0.99 0.2230 0.33
Pressure Relief 6.670 0.31 9.9470 0.07 8.6400 0.99 0.2230 0.33
0il Service®
Valve 0.0041 0.56 0.4306 0.33 0.0120 0.99 0.0133 0.33
Connection 0.0020 0.56 0.0694 0.33 0.0134 0.99 0.0133 0.33
Pump Seal 0.0039 0.56 1.3080 0.33 1.1040 0.99 0.0133 0.33
Pressure Relief 0.2670 0.56 1.7400 0.33 n/a 0.99 0.0133 0.33
NOTES:

1) Eaton, W.S. et al., "Fugitive Hydrocarbon Emissions From Petroleum Operations”, American Petroleum Insttitute, Rockwell International, March 1980,
See Attachment 1 for tehmethodology used to consolidate the API emission factors .

) Harris, G.E. et al., "Frequency of Leak Occurence and Emission Factors for Natural Gas Factors for Natural Gas Liquid Plants",
EPA DCN 82-222-018-04-48, July 1982. For oil service components, see page 3 of Attachment 1.

EPA, AP-42, Table 5.1-2

Santa Barbara County APCD, "Modeling of Fugitive Hydrocarbon Emissions”, Tecolote Research Inc., January 1986. Assumes the facility is primarily
a crude oil site with a significant portion of gas components. For ROC/THC ratios for other facility types, please see page 63.

cac

g

Oil service includes water, oil and gas emulsions.

C)

"Ib/day-leak path" = pound of pollutant per day for each component leak path.
"THC" = total hydrocarbons (includes methane and ethane)
"ROC" = reactive organic compounds (non-methane, non-ethane)
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Table 3: Emission Reduction Factors

Control
Leak Path Type Control Measure Efficiency

Valve Bellows Design 100 %
Valve Monthly monitoring (standard stem packing) 84 %'

Valve Low emitting stem packing TBD %
Compressor Sedl Vented to VRS 100 %*
Pump Seal Dual/Tandem Seal 100 %
Relief Devices Vent to VRS or equip with rupture Disk 100 %
All Maintain at no detectable emissions (£ background reading) 100 %

Other Proposed by operator TBD %

Reference: Equipment Leaks of VOC in Natural Production Industry, USEPA, No 450/3-82-024a, page 7-2.

To be determined by the APCD on a case-by-case basis.

Fugitive emissions capture rate is assumed to be 100%. VRS emissions should account for gases being vented, depending on the control

efficiency of the device.
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Table 4
Example Fugtive Emission Calculations

Natural Gas Processing Plant

Emission Factors

ROC Emissions

Number of THC EF ROC/THC ROC EF Control
Component Type and Service Comp-Ip Ib/day-leak path| Ratio Ib/day-leak path | Efficiency Ib/day ton/yr
Gas Service
Valves Accl/Inacc 950 1.058 0.38 0.4020 80% 76.39 13.94
Mo. Monitor 240 1.058 0.38 0.4020 84% 15.44 2.82
Unsafe 10 1.058 0.38 0.4020 0% 4.02 0.73
LE Valves Acc 300 1.058 0.38 0.4020 90% 12.06 2.20
Flanges Accl/Inacc 2,775 0.058 0.43 0.0249 80% 13.84 2.53
Unsafe 90 0.058 0.43 0.0249 0% 2.24 0.41
Relief Valves To VRS 45 9.947 0.07 0.6963 100% - -
To Atm 5 9.947 0.07 0.6963 80% 0.70 0.13
Comp Seals To VRS 4 10.794 0.20 2.1588 100% - -
Pump Seals Dual Seal 8 3.300 0.79 2.6070 100% - -
Qil Service
Valves Accl/Inacc 650 0.4306 0.33 0.1421 80% 18.47 3.37
Unsafe 24 0.4306 0.33 0.1421 0% 3.41 0.62
Flanges Accl/Inacc 1,900 0.0694 0.33 0.0229 80% 8.70 1.59
Unsafe 65 0.0694 0.33 0.0229 0% 1.49 0.27
Relief Valves To VRS 21 1.3080 0.33 0.4316 80% 1.81 0.33
To Atm 2 1.7400 0.33 0.5742 100% - -
Pump Seals Single 10 1.7400 0.33 0.5742 80% 1.15 0.21
Subtotal Gas 4,427 124.69 22.76
Subtotal Oil 2,672 35.04 6.39
Grand Total 7,099 159.73 29.15

Acc = accessible
Inacc = inaccessible
Unsafe = unsafe to monitor

Mo Monitor = monthly monitoring

LE = low emitting

To VRS = vented to vapor recovery or flare

To Atm = vented to teh atmopshere

Dual Seal = dual mechanical or tandem seals

Single = single seal
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Attachment 1
Leak Path Count Summary Table

Leak Path Type

Number of Leak Paths

Unsafeto

Gas/Condensate Service

Oil Service
Unsafeto

Acc/
Inacc

Monitor

NDE

Acc/
Inacc

Monitor

NDE

Valves - Standard

Valves - Low Emission

Flanges/Connections

Compressor Sealsto Atm

-na-

-na-

-na-

Compressor Sealsto VRS

-na-

-na-

-na-

Compressor Seal

Relief Valvesto Atm

Relief VValves w/Rupture Disk

Relief Vavesto VRS

Pump /Seals, Single

Pump Seals, Dual/Tandem

Subtotal Leak Paths

Atm - Atmosphere
Acc - Accessible
Inacc - Inaccessible

NDE - No Detectable Emissions
VRS - Vapor Recovery System
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ATTACHMEMT 2
Cansolidation of APYRockwell Factors

Page 1 cof 3
Productian Fields - GasiCondensate Serfice Factars

Releranse: American Peirolzam Institute, Fupitive Hydeearbon Emissions From
Parroléum Fraduetion Oparations, ol 1, Mareh 1980, Table E— 1, (Gias).

Note: Please rafer to AP Report, sppendix £ dor legend of ab-brevia-ticns,

e R R R Data R GO Erission Estmates - —|
Factor Est % Figld  [rrormatized Emissions
| Commponent [ Style /D —comp Fopulation THE WD~ tome
Valve
WL, GATE 4.158-M 500 208E-01
WL MULT 1.80E-04 G| COMELQD
W BALL 2.TEE-02 . 2] a.58E-03
WL PLUG T.22E— ) 18] 2.32E-02.
WL i GLBE 4 7iE-M1 101 4.7iE-(2
WL - NDLE BES2E-D2 al 0.OAE+00
WL CHOK 1.12E4+00 il 1.12E-Q2
APLAverage: 3.20E-0%| APCD Norm 4w 2_.95E—=01
e Connection
CHMN FLFF BE2E-Q3 | 14| 118E—03 o
CM FLGA 2.67E-01 13| 3.47E=02
CH FLEO 1.52E-02 ] 1.982—03
CH THRD 1.32E—-08 .40 1.33E—Q2
ZN UMIM 7.23E-02 197 FT.2IE-~03
CN QRIM 1.42E—01 | S| VIDE-4Q3
N GASHK S.E3E-02 5| 4.B3E-03
- - AFL Avemge: SOSE—0E ). AYCD Norn Aver F.OAE—02
Pump Seals ‘
5P ! RERO 2 63E+] | 3.28E-M
SP ROSH T.F5E-1 7B} ABiE-,
Sp MESL 308E—01 5| 1.54E~-02
AFI Avers ge: 1.24E+00 [ APCD Morm Ave: 1.12E400
Coamp Seals{
5P RERD FEAE+ 00 75 1.57E+00
SF ROSH 7.7SE-01 ] 200 1.55E-01 !
5P MESL 3.08E€ 01 5| 1.5sE—n2 i
APLAverzger . 1245400 | APCD Nom Aw: 2 14E+00
Relief Vaives
S ‘ RELF | 5.67E+ 00 100| $.6¥E+00
— ! API Averges: BEVE+OQ | APCD Norm Aw:  B.57E-+00
[ 1]
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ATTACHMENT 2
Fage 2 of 3

Froducticn Fields — Git Servica Factors
Feferenes; American Pzoolewm Iastituie, Fupithe Hydroerbon Emitions From

Petrokeum Produciion Operations, Val [, March 1980, Tabie S- ;0 bers,

Note; Plaase refer to APT Report, Appendix D for ‘egend of abbreviatons,

{ -
! APlRockwel Dats Lo 7 APCO Emission Estirates
’ Factor Est % Figld . MNormalized &
|| Comrponant | Style . B/D—comp Peoyaticn | Prtiny T:-'l::--'-c,;.q:zr
l"-"alve | ‘
WL GATE | 5.93E-03 50
. 2.97E-03
H VL MULT | 2 45E- 06 o | .00E <o
VL BALL 3.35E-04 20,  ET7PE-05
: WL PLUG | 1.82E-03 g | 2.89E-0e
vl | GLBE B.24E - 03 10| &24z-(4
WL NCLE 8.33E—04 0|  0.0oE+oo
vL | CHOK 1.58E—q2 1 1.55E — 04
API Averape: 4 35E-13 APCD Morm swe: 4. 10E-03
_Cnnnec[ion [ '
cN FLF= 1,936 — 04 4 ‘ 270E—25
CN FLGA H.96E-03 13 805E—g4
CN FL2O 1,586 03 | 13| 2csE-04
CN THRD | 8.08E-04 0l 3o4F-pa
| CN | UNIN 1.77E-03 1o 1 77E-04
| SN QRIM £ i5E-~03 = | 2.08E— 04
| | sasc | 2seg-os 5! 1ieE-pe
- API Average: 255503 APCE Norm Ave:  1.065-0a
|Purn,:: Seals | ' |
gp RERO $.42E-35 ‘ 33 2.0022
|' SP  RCSH T ME-C3 50 .00a7
s | mest | 3.71E-04 5 0.5000
”_ SF [ WLHD ! 29E-03 ||_ 1| 2.0003
_ APT Aveaga: 327E-03| APCD Nom aw:  3.93E—02
[|Reli=t Valves| | |I
| SM RELF 2.67E-01 104 2.67E—2
[ AP Avcrape: Z.E7E-C1 ll APCD Noeg Ave: 2. 6TE—aT
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ATTACHMENT
Page 3 273

Gas Processing Plants — il Service Factors
Reference: Amerienn Petraleum Insoone, Fuptiee Hydrocarbon Emssions Faom Poczoleam Prody

Cperatins, Yl 1L March 198C, Table E -3, Groups. jheavy crude).

MNote. Fleass rafer to AP| Repad, Aopendix O ‘or legend of anb -eviat ons,

APl Rockwel Dea | APCD Ermission Estimates 1
| Factar Es&*. % Fiaid Mormalizes Smisgions |
Cemponent Stvle D — o Popoulaticn THC wiT-wmp |l
Yalve ' ]
WL GATE 492801 25 1.23E=-CA i
wh ! MULT 2BE-01 ol Q.00E+20
WL BaLl | 1.53E—-0z A0 4F4E-03
WL PLUG 4B E-O01 25 1.20E-0
VL ., G@Les S13E-01 6] 1.8E-m
VL | NoLE - z4ss-r2 3 | 2O0E -0
APl Average: A8E—-01] APCD Nom aw: 4 31E—01 R
Connecticn ! |
: o
N ELEFE 2I7E~D2 35 T85=-03
(o) THAD 1.82E 02 5 BIATE-C3
[y} o NN 12E-M | G 1.22E-C2
CN | DRIN < 27E— 11 ‘0| 4ZFE-G2 .
o Gask | - asE-03 19| 1.46E—04 i
Al Avernpge: 118E—01 || apcD warm A §.94E—02 ol
Pump Seals ; | i |
SP RE=O 1. 11E+CD o0 22280 '
SFP i RDsH ‘ 1.21E <00 = 1 06E-CO i
=F MESL 3.89E—01 S  rz&sE-nDz !
APT Avernge: 1.03E-OC | arco Norm Avwe: 1.3 E+00 91
Halief Valves . i
SM BELF | -74Z+IQ° 108 | 1.7E~ 00
MFI Avesape; 1FAE+D0 | APCD Norm ave:  1.F4E<QD M
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