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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 leak path 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).

l. Component Counts

1. General Overview. To calculate fugitive emissions from piping components (e.g., valves,
flanges, connection, seals), a detailed component leak path 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 paths into single component classifications. For example, under Rule 331, a "valve"
includes the valve stem, bonnet, and up/downstream connections. To implement the emission
calculation methodology 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.

Policies and Procedures Memoranda are intended to provide agency staff, applicants and the public
guidance relative to standardized APCD procedures. These policies and procedures shall not be
interpreted in conflict with APCD Rules and Regulations or administrative policies, and may be modified or
updated periodically without advance notice.



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 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 Methodology

Leak Path Type

Number of Associated Leak Paths

Flanges and
Connections

Each flange or threaded connection shall be counted as 1 connection. Valve bonnets
and 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:

PNV A WNPRE

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 gas in sulfur treating plants

Instrument air service




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 Method

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 factors in Table 2 to
obtain the uncontrolled ROC emissions for the facility. Facilities that have implemented an
Inspection and Maintenance (I&M) program should have uncontrolled emissions reduced
accordingly (please see section Ill).

Most oil and gas facilities can be categorized into one of the facility types listed in Table 2. Ifa
facility 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 developed by the EPA, the various
APl/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.



lll. Emission Reduction Measures
Facilities that implement an I&M program consistent with the requirements of Rule 331 should,
in general, have their emissions liability reduced by 80 percent. In addition, facilities that

implement other I&M practices or controls can further reduce emissions as specified in Table 3
and APCD Form 200-20.

Iv. Example Fugitive Emission Calculations

An example fugitive emission calculation is provided in Table 4.



Table 2

Fugitive Emission Factors for Oil and Gas Facilities
Using the Component Count Method (P&P 6100.061)

FACILITY TYPE

[©)

Production Field® Gas Processing Plant? Refinery Offshore Platform™®
THC EF ROC/THQ THC EF ROC/TH(Q THC EF ROC/TH(Q THC EF ROC/THQ
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
Oil 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 Institute, Rockwell International, March 1980,
See Attachment 1 for the methodology used to consolidate the API emission factors .

) Harris, G.E. et al., "Frequency of Leak Occurrence 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.

(3)  EPA, AP-42, Table 5.1-2

4) 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.

(5) Qil service includes water, oil and gas emulsions.

(6) "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)



Table 3: Emission Reduction Factors

Conirol
Tiem Descriptinns Noies BACT R:Tapnr Mnnﬂjly LDAR 100 | LDAR 500 Efficiency
COVery Inspections PPV PpHY %
1 |Valves - Accessiblednaccessible 1 0%
2 |Valves - Unsafe 0%
3 |Valwes - Bellows X 0%
4 [Walwves - Bellows £ Background ppsr 2 100%
5 [Walwves - Category & 3 X 24%
£ [Walves - Category B 3 X 25%
7 [Walves - Category C 3 X 27%
2 |Valves - Category D 3 X B7%
9 [Walves - Category E 3 2E%
10 |Walves - Category F 4 0%
11 |Walves - Category G 4 X 2%
12 |Flanges/Connections - Accessible/Tnaccessible 0%
13 |Flanges/Connections - Tneafe 0%
14 |Flanges/Connections - Category A 3 X 2%
15 |Flanges/Connections - Category B 3 X B3%
16  |Flanges/Connections - Category © 3 X ET%
17 |Flanges/Connections - Category D 3 X ET%
18  |Flanges/Connections - Category E 3 X 2E%
19 |Flanges/Connections - Category F 4 X 0%
20 |Flanges/Connections - Category G 4 X 9%
21 |[Compressor Jeals - To Atm 0%
22 |Compressor Seals - To VES X 100%
23 |P3V - To Atm/Flare B0%
24 |P3V-To VE3 X 100%
25 |Pump Seals - 3ingle 0%
26 [Pump Seals - DualTandem 100%
Notes:
1. "Standard" valves and connections/flanges subject to Rule 331 (1000 ppmv/quarterly inspection) = 80% control
2. Bellows valves with 100% control have a minor leak threshold of any OV A reading above background.
3. Categories A through E are defined by lower leak threshold limits and/or increased monitoring frequency of standard components.
4. Categories F and G are BACT approved components that have been designed to perform at a lower leak threshold.




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-lp Ib/day-leak path Ratio Ib/day-leak path Efficiency Ib/day ton/yr
Gas Service
Valves Acc/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 Acc/lnacc 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% - -
Oil Service
Valves Acc/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 Acc/lnacc 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




Attachment 1
Leak Path Count Summary Table

Number of Leak Paths

Gas/Condensate Service Oil Service
Unsafe to Unsafe to
Leak Path Type Accl _ Acel _
Inacc Monitor NDE Inacc Monitor NDE

Valves - Standard
Valves - Low Emission
Flanges/Connections
Compressor Seals to Atm -na- -na- -na-
Compressor Seals to VRS -na- -na- -na-

Compressor Seal

Relief VValves to Atm

Relief Valves w/Rupture Disk

Relief VValves to VRS

Pump /Seals, Single

Pump Seals, Dual/Tandem

Subtotal Leak Paths

Legend:

Atm - Atmosphere

Acc - Accessible

Inacc - Inaccessible

NDE - No Detectable Emissions

VRS - Vapor Recovery System




ATTACHMENT 2

Consolidation of APIRockwell Factors

Page1of3

Production Fields — Gas/Condensate Service Factars

Pelersace: Amériean Perrolenm Institwe, Fupitive Hydeesarbon Emissions From
Parroléum Frofuciion Cperations, ¥al 1, March 1980, Table E— 1, (as).

Note: Please rafer to AP Report, Appendix D for legend of abbreviations,

4 {é&mﬁﬁhe [Thata ! ﬂ&ﬁ’g‘GD‘Erﬁr isgion: Esxfimates —|
Factor Est % Field  [nformatized Emissions |
Component | Style b0 —camp Fopulation THC D~ comp
Yalve
WL GATE 4152 -1 S0 208E-01
WL MULT 1.80E-04 O OOMEXQD
Wl BALL 2TEE-02 2] 4.588E-03
WL PLUG 1.22E—-01 | 18| 2.32E—02,
WL GLEE AT7IE-M 101 4.FiE-(2
WL NOLE BI2E-12 af OLRE+0o
VL | CHOK 1.12E+00 1] 1142E-0z
APLAverapge: 3.NE=0YF| APCD Norm awe: 2.95E-—-01
Connection
L | FLFF B.23E—03 14 113E—-03
CH FLGA 267E=-01 13| Z47E-02
CH FLED 1.52E—-02 i3 1.8982—-03
CH THRO 13ZE—02 40 1ASE-02
ZN URNIM 7.23E-02 10F . 7.23E-03
N ORIN 1.42E-01 ] §| FTARE—Q3
M GASH o.83E-02 5| 4.83E-03
: : APl Avocage: SOSE -0Z]. APCD Nerm aver  7.03E— Q2
Fump Seals
3P RERD 263E+D2 2| 5.26E-M
SF ROSH T.75E—-1 B} S.8tE—
SP MESL 3.08E-01 5] 1.54E-G2
AFL Averzge: 1.24E400 | APCD Mowm Ave:  T1.12E+00D
Comp Seals{
3P RERDH 2 EAE+00 75 197E+O0
5P ROSH F.7SE=01 200 1.35E-
SP MESL 3.08E a1 5| 1.5¢E—02
APl avermge: . 1248400 | APCD Nomm aw: 2. 14E+00
Relief Valves
Sha ‘ RELF | 6.67E+ 00 100 S6¥E+00
AF] Averges: B.EFE-+OQQ |- APCD Norm Aw: G.E7E~+0O0

G205



ATTACHMENT 2
Page 2 of 3

Froducticn Fields — Gil Servics Factars
meferencs: American Peooleum Instiruie, Fugitve Hydrecarbon Emsitiong F-cm

Potrokeum Producton Operatins, ¥al 1, March 1980, Tabie 2=, ;Ciber.

Naote: Please refer tg AP Repor:, Appendix D far ‘egend of abbreviatcns,

! APtRockwel Data " APCD Emissisn Estiriates
' Factor Est % Field . Mormalized Fagor
” Companent | Spyle ;. BiD—comp Poowation | e 12T ~camp
YValve |
| Vi GATE | 5.90E - 03 50| 297E-03
VL MULT 2.46E- 108 0! ams<es
|| VL BALL 3.36E-04 20, ATPE-0S
. (LR PLUG | 1.82E-03 -.9| 2.89E-0e
VL | GLBE B.24E-03 10 524504
v vl MDLE 8.39E—C4 ol 0.CCE+o0
vL | GHOK | 1.88E—(2 1 1.55E—04
APFI Average: 4 35E-C3) AFPCD MNormaw: 4. 10E=03
Connection | '
; CN . FLFE 1,936 -4 14 | 270E—05
CH | FLGA | B.96E-03 13! s0sE—g4
CN | FLao 1.85E 043 13]  2C5E-04
TN THRD 8.08E-04 20l 324E-(e
| ON | UNIN 1.77E-03 10 177E—04
CN QRIN £ 15E 03 | Z.0RE-o4
I cn | gask | 5see o 5| 11gE-ne
! AF1 A ge: 2 E85E—03 | APCT Namm Awe: 1.965-03
| Pump Seals | | I |
5P RERC 842503 35 D.o0za
SP . ROSH T ME-£3 50 0.0CO7
' s | mesL | s7E_os 5 00000
|—s3F | WHD ! 2.83E-03 ||_ 10| 2.0003
AP Avezapz: 4-27E-J5 i| APCD Horm ave: 3 G3E—0G3

[Relict valves| | I
5M RELF 2.87E—01 wal 2 erE-or

|| APL Avcrage: 2.67E—C1 ! AFCH Noem ave: 2.6YE—a1

2006



ATTACHMENT
Page 3 o' 3

Gas Processing Plants — Oil Service Factors
Feference: Amenean Fetraleum Insuene, Fugitie Hydrocarben Emussions From Pazoleum Prod,

Qperations, Yol L Macch 1980, Table E—3, Groups. (heavy orude).

MNaote_ Fleass rafer to AF| Fepad, Aopendix O ‘or legend of anbreviat ons,

AR Rockwell Dema I APCO Emission Estimates :
| Factor Est % Fimld  |Mormalizer Smjssions
Cemponent | Sede b0 —corp Populaticn THC 0D —romp ||
—
Valve ' !
WL GaTE 4526~ 25 1. 23E=-C1 i
Wl | MULT LBE-01 O] Q90E=+36 ‘
VL " BaLL | 1.83E-o2 30 47F4E-DZ
Vi PLUG 4B E-M 25 1.20e -0
L . @Las G13E-U1 26| 1.8E-0
VL | NDLE . zaess-oe G| Q.0CE-00
ARl Average: A8AE-01] APCD Nom awe: 4.31E—01 2
1Connection ! |
CN " AFF 2.I7FE-02 35 785503
CN THALD 1.82E-0Z 35 BATE-LS
(] LI 1.22E—01 | 10 1.22E-C2
CMN QRN 4.97E— 1 ‘0 ‘ 4.27E -2 .
ZN | Gask | raeE-03 19| 146604 i
APT Aver pe: 118E—01]] apcD worm ave: 8.54E—02 ool
Pump Seals | I i |
aP RE=O 1.11E+GD =0 222E-
sp | ROSH ‘ 11E=G) 75| 1 0BE~CO |
SF MESL SE5E-015 2 Z2EBSE-IO2 !
APT Avernge: 1 .03E-~0C APCE Mormg aoee: 1.3 E+ [T B B
Aalief Vaives . i
SM BELF | -.74Z+C0° 108 | 1.72E =03
ML A veages 17AE+20 | APCD Nomm Ave: 1.74E <00 N 1l
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