
772 

40 CFR Ch. I (7–1–12 Edition) § 98.233 

(3) Equipment leaks from valves; 

pump seals; connectors; vapor recovery 

compressors, and other equipment leak 

sources. 

(h) LNG import and export equip-

ment, report CO2, CH4, and N2O emis-

sions from the following sources: 

(1) Reciprocating compressor rod 

packing venting. 

(2) Centrifugal compressor venting. 

(3) Blowdown vent stacks. 

(4) Equipment leaks from valves, 

pump seals, connectors, vapor recovery 

compressors, and other equipment leak 

sources. 

(i) For natural gas distribution, re-

port CO2, CH4, and N2O emissions from 

the following sources: 

(1) Meters, regulators, and associated 

equipment at above grade trans-

mission-distribution transfer stations, 

including equipment leaks from con-

nectors, block valves, control valves, 

pressure relief valves, orifice meters, 

regulators, and open ended lines. 

(2) Equipment leaks from vaults at 

below grade transmission-distribution 

transfer stations. 

(3) Meters, regulators, and associated 

equipment at above grade metering- 

regulating station. 

(4) Equipment leaks from vaults at 

below grade metering-regulating sta-

tions. 

(5) Pipeline main equipment leaks. 

(6) Service line equipment leaks. 

(7) Report under subpart W of this 

part the emissions of CO2, CH4, and N2O 

emissions from stationary fuel combus-

tion sources following the methods in 

§ 98.233(z) 

(j) [Reserved] 

(k) Report under subpart C of this 

part (General Stationary Fuel Combus-

tion Sources) the emissions of CO2, 

CH4, and N2O from each stationary fuel 

combustion unit by following the re-

quirements of subpart C except for fa-

cilities under onshore petroleum and 

natural gas production and natural gas 

distribution. Onshore petroleum and 

natural gas production facilities must 

report stationary and portable combus-

tion emissions as specified in para-

graph (c) of this section. Natural gas 

distribution facilities must report sta-

tionary combustion emissions as speci-

fied in paragraph (i) of this section. 

(l) You must report under subpart PP 

of this part (Suppliers of Carbon Diox-

ide), CO2 emissions captured and trans-

ferred off site by following the require-

ments of subpart PP. 

[75 FR 74488, Nov. 30, 2010, as amended at 76 

FR 80574, Dec. 23, 2011] 

§ 98.233 Calculating GHG emissions. 

You must calculate and report the 

annual GHG emissions as prescribed in 

this section. For actual conditions, re-

porters must use average atmospheric 

conditions or typical operating condi-

tions as applicable to the respective 

monitoring methods in this section. 

(a) Natural gas pneumatic device vent-
ing. Calculate CH4 and CO2 emissions 

from continuous high bleed, continuous 

low bleed, and intermittent bleed nat-

ural gas pneumatic devices using Equa-

tion W–1 of this section. 

Where: 

Masst,i = Annual total mass GHG emissions 

in metric tons CO2e per year from a nat-

ural gas pneumatic device vent of type 

‘‘t’’, for GHGi. 

Countt = Total number of natural gas pneu-

matic devices of type ‘‘t’’ (continuous 

high bleed, continuous low bleed, inter-

mittent bleed) as determined in para-

graph (a)(1), (a)(2), and (a)(3) of this sec-

tion. 

EFt = Population emission factors for nat-

ural gas pneumatic device venting listed 

in Tables W–1A, W–3, and W–4 of this sub-

part for onshore petroleum and natural 

gas production, onshore natural gas 

transmission compression, and under-

ground natural gas storage facilities, re-

spectively. 

GHGi = For onshore petroleum and natural 

gas production facilities, concentration 

of GHGi, CH4, or CO2, in natural gas as 

defined in paragraph (u)(2)(i) of this sec-

tion and for onshore natural gas trans-

mission compression and underground 

natural gas storage, GHGi equals 0.975 for 

CH4 and 1.1 × 10¥2 for CO2. 
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Convi = Conversion from standard cubic feet 

to metric tons CO2e; 0.000403 for CH4, and 

0.00005262 for CO2. 

Tt = Average estimated number of hours in 

the operating year the devices, of each 

type t, were operational. Default is 8760 

hours. 

(1) For onshore petroleum and nat-

ural gas production, provide the total 

number of continuous high bleed, con-

tinuous low bleed, or intermittent 

bleed natural gas pneumatic devices of 

each type as follows: 

(i) In the first calendar year, for the 

total number of each type, you may 

count the total of each type, or count 

any percentage number of each type 

plus an engineering estimate based on 

best available data of the number not 

counted. 

(ii) In the second consecutive year, 

for the total number of each type, you 

may count the total of each type, or 

count any percentage number of each 

type plus an engineering estimate 

based on best available data of the 

number not counted. 

(iii) In the third consecutive calendar 

year, complete the count of all pneu-

matic devices, including any changes 

to equipment counted in prior years. 

(iv) For the calendar year imme-

diately following the third consecutive 

calendar year, and for calendar years 

thereafter, facilities must update the 

total count of pneumatic devices and 

adjust accordingly to reflect any modi-

fications due to changes in equipment. 

(2) For onshore natural gas trans-

mission compression and underground 

natural gas storage, all natural gas 

pneumatic devices must be counted in 

the first year and updated every cal-

endar year. 

(3) For all industry segments, deter-

mine the type of pneumatic device 

using engineering estimates based on 

best available information. 

(b) [Reserved] 

(c) Natural gas driven pneumatic pump 
venting. Calculate CH4 and CO2 emis-

sions from natural gas driven pneu-

matic pump venting using Equation W– 

2 of this section. Natural gas driven 

pneumatic pumps covered in paragraph 

(e) of this section do not have to report 

emissions under paragraph (c) of this 

section. 

Where: 

Massi = Annual total mass GHG emissions in 

metric tons CO2e per year from all nat-

ural gas pneumatic pump venting, for 

GHGi. 

Count = Total number of natural gas pneu-

matic pumps. 

EF = Population emissions factors for nat-

ural gas pneumatic pump venting listed 

in Tables W–1A of this subpart for on-

shore petroleum and natural gas produc-

tion. 

GHGi = Concentration of GHGi, CH4, or CO2, 

in produced natural gas as defined in 

paragraph (u)(2)(i) of this section. 

Convi = Conversion from standard cubic feet 

to metric tons CO2e; 0.000403 for CH4, and 

0.00005262 for CO2. 

T = Average estimated number of hours in 

the operating year the pumps were oper-

ational. Default is 8760 hours. 

(d) Acid gas removal (AGR) vents. For 

AGR vent (including processes such as 

amine, membrane, molecular sieve or 

other absorbents and adsorbents), cal-

culate emissions for CO2 only (not CH4) 

vented directly to the atmosphere or 

through a flare, engine (e.g., permeate 

from a membrane or de-adsorbed gas 

from a pressure swing adsorber used as 

fuel supplement), or sulfur recovery 

plant using any of the calculation 

methodologies described in paragraph 

(d) of this section, as applicable. 

(1) Calculation Methodology 1. If you 

operate and maintain a CEMS that has 

both a CO2 concentration monitor and 

volumetric flow rate monitor, you 

must calculate CO2 emissions under 

this subpart by following the Tier 4 

Calculation Methodology and all asso-

ciated calculation, quality assurance, 

reporting, and recordkeeping require-

ments for Tier 4 in subpart C of this 

part (General Stationary Fuel Combus-

tion Sources). Alternatively, you may 

follow the manufacturer’s instructions 

or industry standard practice. If a CO2 
concentration monitor and volumetric 

flow rate monitor are not available, 
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you may elect to install a CO2 con-

centration monitor and a volumetric 

flow rate monitor that comply with all 

of the requirements specified for the 

Tier 4 Calculation Methodology in sub-

part C of this part (General Stationary 

Fuel Combustion). The calculation and 

reporting of CH4 and N2O emissions is 

not required as part of the Tier 4 re-

quirements for AGRs. 

(2) Calculation Methodology 2. If CEMS 

is not available but a vent meter is in-

stalled, use the CO2 composition and 

annual volume of vent gas to calculate 

emissions using Equation W–3 of this 

section. 

where: 

Ea,CO2 = Annual volumetric CO2 emissions at 

actual conditions, in cubic feet per year. 

VS = Total annual volume of vent gas flowing 

out of the AGR unit in cubic feet per 

year at actual conditions as determined 

by flow meter using methods set forth in 

§ 98.234(b). Alternatively, you may follow 

the manufacturer’s instructions or indus-

try standard practice for calibration of 

the vent meter. 

VolCO2 = Volume fraction of CO2 content in 

vent gas out of the AGR unit as deter-

mined in (d)(6) of this section. 

(3) Calculation Methodology 3. If CEMS 

or a vent meter is not installed, you 

may use the inlet or outlet gas flow 

rate of the acid gas removal unit to 

calculate emissions for CO2 using Equa-

tions W–4A or W–4B of this section. If 

inlet gas flow rate is known, use Equa-

tion W–4A. If outlet gas flow rate is 

known, use Equation W–4B. 

Where: 

Ea, CO2 = Annual volumetric CO2 emissions at 

actual conditions, in cubic feet per year. 

Vin = Total annual volume of natural gas 

flow into the AGR unit in cubic feet per 

year at actual condition as determined 

using methods specified in paragraph 

(d)(5) of this section. 

Vout = Total annual volume of natural gas 

flow out of the AGR unit in cubic feet 

per year at actual condition as deter-

mined using methods specified in para-

graph (d)(5) of this section. 

VolI = Volume fraction of CO2 content in nat-

ural gas into the AGR unit as determined 

in paragraph (d)(7) of this section. 

Volo = Volume fraction of CO2 content in 

natural gas out of the AGR unit as deter-

mined in paragraph (d)(8) of this section. 

(4) Calculation Methodology 4. If CEMS 

or a vent meter is not installed, you 

may calculate emissions using any 

standard simulation software pack-

ages, such as AspenTech HYSYS® and 

API 4679 AMINECalc, that uses the 

Peng-Robinson equation of state, and 

speciates CO2 emissions. A minimum of 

the following determined for typical 

operating conditions over the calendar 

year by engineering estimate and proc-

ess knowledge based on best available 

data must be used to characterize 

emissions: 

(i) Natural gas feed temperature, 

pressure, and flow rate. 

(ii) Acid gas content of feed natural 

gas. 
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(iii) Acid gas content of outlet nat-

ural gas. 

(iv) Unit operating hours, excluding 

downtime for maintenance or standby. 

(v) Exit temperature of natural gas. 

(vi) Solvent pressure, temperature, 

circulation rate, and weight. 

(5) Record the gas flow rate of the 

inlet and outlet natural gas stream of 

an AGR unit using a meter according 

to methods set forth in § 98.234(b). If 

you do not have a continuous flow 

meter, either install a continuous flow 

meter or use an engineering calcula-

tion to determine the flow rate. 

(6) If continuous gas analyzer is not 

available on the vent stack, either in-

stall a continuous gas analyzer or take 

quarterly gas samples from the vent 

gas stream to determine VolCO2 accord-

ing to methods set forth in § 98.234(b). 

(7) If a continuous gas analyzer is in-

stalled on the inlet gas stream, then 

the continuous gas analyzer results 

must be used. If continuous gas ana-

lyzer is not available, either install a 

continuous gas analyzer or take quar-

terly gas samples from the inlet gas 

stream to determine VolI according to 

methods set forth in § 98.234(b). 

(8) Determine volume fraction of CO2 
content in natural gas out of the AGR 

unit using one of the methods specified 

in paragraph (d)(8) of this section. 

(i) If a continuous gas analyzer is in-

stalled on the outlet gas stream, then 

the continuous gas analyzer results 

must be used. If a continuous gas ana-

lyzer is not available, you may install 

a continuous gas analyzer. 

(ii) If a continuous gas analyzer is 

not available or installed, quarterly 

gas samples may be taken from the 

outlet gas stream to determine VolO 
according to methods set forth in 

§ 98.234(b). 

(iii) Use sales line quality specifica-

tion for CO2 in natural gas. 

(9) Calculate CO2 volumetric emis-

sions at standard conditions using cal-

culations in paragraph (t) of this sec-

tion. 

(10) Mass CO2 emissions shall be cal-

culated from volumetric CO2 emissions 

using calculations in paragraph (v) of 

this section. 

(11) Determine if emissions from the 

AGR unit are recovered and transferred 

outside the facility. Adjust the emis-

sion estimated in paragraphs (d)(1) 

through (d)(10) of this section down-

ward by the magnitude of emission re-

covered and transferred outside the fa-

cility. 

(e) Dehydrator vents. For dehydrator 

vents, calculate annual CH4, CO2 and 

N2O emissions using any of the calcula-

tion methodologies described in para-

graph (e) of this section. 

(1) Calculation Methodology 1. Cal-

culate annual mass emissions from de-

hydrator vents with annual average 

daily throughput greater than or equal 

to 0.4 million standard cubic feet per 

day using a software program, such as 

AspenTech HYSYS® or GRI–GLYCalc, 

that uses the Peng-Robinson equation 

of state to calculate the equilibrium 

coefficient, speciates CH4 and CO2 
emissions from dehydrators, and has 

provisions to include regenerator con-

trol devices, a separator flash tank, 

stripping gas and a gas injection pump 

or gas assist pump. A minimum of the 

following parameters determined by 

engineering estimate based on best 

available data must be used to charac-

terize emissions from dehydrators: 

(i) Feed natural gas flow rate. 

(ii) Feed natural gas water content. 

(iii) Outlet natural gas water con-

tent. 

(iv) Absorbent circulation pump type 

(natural gas pneumatic/air pneumatic/ 

electric). 

(v) Absorbent circulation rate. 

(vi) Absorbent type: including 

triethylene glycol (TEG), diethylene 

glycol (DEG) or ethylene glycol (EG). 

(vii) Use of stripping gas. 

(viii) Use of flash tank separator (and 

disposition of recovered gas). 

(ix) Hours operated. 

(x) Wet natural gas temperature and 

pressure. 

(xi) Wet natural gas composition. De-

termine this parameter by selecting 

one of the methods described under 

paragraph (e)(1)(xi) of this section. 

(A) Use the wet natural gas composi-

tion as defined in paragraph (u)(2)(i) or 

(u)(2)(ii) of this section. 

(B) If wet natural gas composition 

cannot be determined using paragraph 

(u)(2)(i) or (u)(2)(ii) of this section, se-

lect a representative analysis. 
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(C) You may use an appropriate 

standard method published by a con-

sensus-based standards organization if 

such a method exists or you may use 

an industry standard practice as speci-

fied in § 98.234(b) to sample and analyze 

wet natural gas composition. 

(D) If only composition data for dry 

natural gas is available, assume the 

wet natural gas is saturated. 

(2) Calculation Methodology 2. Cal-

culate annual CH4 and CO2 emissions 

from glycol dehydrators with annual 

average daily throughput less than 0.4 

million standard cubic feet per day 

using Equation W–5 of this section: 

where: 

Es,i = Annual total volumetric GHG emis-

sions (either CO2 or CH4) at standard con-

ditions in cubic feet. 

EFi = Population emission factors for glycol 

dehydrators in thousand standard cubic 

feet per dehydrator per year. Use 73.4 for 

CH4 and 3.21 for CO2 at 60 °F and 14.7 psia. 

Count = Total number of glycol dehydrators 

with throughput less than 0.4 million 

standard cubic feet per day. 

1000 = Conversion of EFi in thousand stand-

ard cubic feet to standard cubic feet. 

(3) Determine if dehydrator unit has 

vapor recovery. Adjust the emissions 

estimated in paragraphs (e)(1) or (e)(2) 

of this section downward by the mag-

nitude of emissions captured. 

(4) Calculate annual emissions from 

dehydrator vents to flares or regen-

erator fire-box/fire tubes as follows: 

(A) Use the dehydrator vent volume 

and gas composition as determined in 

paragraphs (e)(1) and (e)(2) of this sec-

tion. 

(B) Use the calculation methodology 

of flare stacks in paragraph (n) of this 

section to determine dehydrator vent 

emissions from the flare or regenerator 

combustion gas vent. 

(5) Dehydrators that use desiccant 

shall calculate emissions from the 

amount of gas vented from the vessel 

when it is depressurized for the des-

iccant refilling process using Equation 

W–6 of this section. Desiccant 

dehydrators covered in (e)(5) of this 

section do not have to report emissions 

under (i) of this section. 

where: 

Es,n = Annual natural gas emissions at stand-

ard conditions in cubic feet. 

H = Height of the dehydrator vessel (ft). 

D = Inside diameter of the vessel (ft). 

P1 = Atmospheric pressure (psia). 

P2 = Pressure of the gas (psia). 

P = pi (3.14). 

%G = Percent of packed vessel volume that 

is gas. 

T = Time between refilling (days). 

100 = Conversion of %G to fraction. 

(6) For glycol dehydrators, both CH4 
and CO2 mass emissions shall be cal-

culated from volumetric GHGi emis-

sions using calculations in paragraph 

(v) of this section. For dehydrators 

that use desiccant, both CH4 and CO2 
volumetric and mass emissions shall be 

calculated from volumetric natural gas 

emissions using calculations in para-

graphs (u) and (v) of this section. 

(f) Well venting for liquids unloadings. 
Calculate CO2 and CH4 emissions from 

well venting for liquids unloading 

using one of the calculation meth-

odologies described in paragraphs (f)(1), 

(f)(2) or (f)(3) of this section. 

(1) Calculation Methodology 1. For one 

well of each unique well tubing diame-

ter group and pressure group combina-

tion in each sub-basin category (see 
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§ 98.238 for the definitions of tubing di-

ameter group, pressure group, and sub- 

basin category), where gas wells are 

vented to the atmosphere to expel liq-

uids accumulated in the tubing, a re-

cording flow meter shall be installed 

on the vent line used to vent gas from 

the well (e.g., on the vent line off the 

wellhead separator or atmospheric 

storage tank) according to methods set 

forth in § 98.234(b). Calculate emissions 

from well venting for liquids unloading 

using Equation W–7 of this section. 

Where: 

Ea,n = Annual natural gas emissions for all 

wells of the same tubing diameter group 

and pressure group combination in a sub- 

basin at actual conditions in cubic feet. 

h = Total number of wells of the same tubing 

diameter group and pressure group com-

bination in a sub-basin. 

p = Wells 1 through h of the same tubing di-

ameter group and pressure group com-

bination in a sub-basin. 

Tp = Cumulative amount of time in hours of 

venting from the measured well, p, of the 

same tubing diameter group and pressure 

group combination in a sub-basin during 

the year. 

FRp = Average flow rate in cubic feet per 

hour of a measured well venting for the 

duration of the liquids unloading, under 

actual conditions as determined in para-

graph (f)(1)(i) of this section. 

(i) Determine the well vent average 

flow rate as specified under paragraph 

(f)(1)(i) of this section. 

(A) The average flow rate per hour of 

venting is calculated for each unique 

tubing diameter group and pressure 

group combination in each sub-basin 

category by dividing the recorded total 

flow by the recorded time (in hours) for 

a single liquid unloading with venting 

to the atmosphere. 

(B) This average flow rate per hour is 

applied to all wells in the same pres-

sure group that have the same tubing 

diameter group, for the number of 

hours of venting these wells. 

(C) A new average flow rate is cal-

culated every other calendar year for 

each reporting sub-basin category 

starting the first calendar year of data 

collection. For a new producing sub- 

basin category, an average flow rate is 

calculated beginning in the first year 

of production. 

(ii) Calculate natural gas volumetric 

emissions at standard conditions using 

calculations in paragraph (t) of this 

section. 

(2) Calculation Methodology 2. Cal-

culate the total emissions for well 

venting for liquids unloading using 

Equation W–8 of this section. 

Where: 

Es,n = Annual natural gas emissions at stand-

ard conditions, in cubic feet/year. 

W = Total number of wells with well venting 

for liquids unloading for each sub-basin. 

0.37×10¥3 = {3.14 (pi)/4}/{14.7*144} (psia con-

verted to pounds per square feet). 

CDp = Casing internal diameter for each well, 

p, in inches. 

WDp = Well depth from either the top of the 

well or the lowest packer to the bottom 

of the well, for each well, p, in feet. 

SPp = Shut-in pressure or surface pressure 

for wells with tubing production and no 

packers or casing pressure for each well, 

p, in pounds per square inch absolute 

(psia) or casing-to-tubing pressure of one 

well from the same sub-basin multiplied 

by the tubing pressure of each well, p, in 

the sub-basin, in pounds per square inch 

absolute (psia). 

Vp = Number of vents per year per well, p. 

SFRp = Average flow-line rate of gas for well, 

p, at standard conditions in cubic feet 

per hour. Use Equation W–33 to calculate 

the average flow-line rate at standard 

conditions. 

HRp,q = Hours that each well, p, was left open 

to the atmosphere during unloading, q. 

1.0 = Hours for average well to blowdown cas-

ing volume at shut-in pressure. 

Zp,q = If HRp,q is less than 1.0 then Zp,q is equal 

to 0. If HRp,q is greater than or equal to 

1.0 then Zp,q is equal to 1. 

VerDate Mar<15>2010 09:39 Sep 24, 2012 Jkt 226167 PO 00000 Frm 00787 Fmt 8010 Sfmt 8002 Y:\SGML\226167.XXX 226167 E
R

23
D

E
11

.0
03

<
/G

P
H

>
E

R
23

D
E

11
.0

04
<

/G
P

H
>

er
ow

e 
on

 D
S

K
2V

P
T

V
N

1P
R

O
D

 w
ith

 



778 

40 CFR Ch. I (7–1–12 Edition) § 98.233 

(3) Calculation Methodology 3. Cal-

culate emissions from each well vent-

ing to the atmosphere for liquids un-

loading with plunger lift assist using 

Equation W–9 of this section. 

Where: 

Es,n = Annual natural gas emissions at stand-

ard conditions, in cubic feet/year. 

W = Total number of wells with well venting 

for liquids unloading for each sub-basin. 

0.37×10¥3 = {3.14 (pi)/4}/{14.7*144} (psia con-

verted to pounds per square feet). 

TDp = Tubing internal diameter for each 

well, p, in inches. 

WDp = Tubing depth to plunger bumper for 

each well, p, in feet. 

SPp = Flow-line pressure for each well, p, in 

pounds per square inch absolute (psia), 

using engineering estimate based on best 

available data. 

Vp = Number of vents per year for each well, 

p. 

SFRp = Average flow-line rate of gas for well, 

p, at standard conditions in cubic feet 

per hour. Use Equation W–33 to calculate 

the average flow-line rate at standard 

conditions. 

HRp,q = Hours that each well, p, was left open 

to the atmosphere during each unload-

ing, q. 

0.5 = Hours for average well to blowdown tub-

ing volume at flow-line pressure. 

Zp,q = If HRp,q is less than 0.5 then Zp,q is equal 

to 0. If HRp,q is greater than or equal to 

0.5 then Zp,q is equal to 1. 

(i)–(ii) [Reserved] 

(4) Both CH4 and CO2 volumetric and 

mass emissions shall be calculated 

from volumetric natural gas emissions 

using calculations in paragraphs (u) 

and (v) of this section. 

(g) Gas well venting during completions 
and workovers from hydraulic fracturing. 
Calculate CH4, CO2 and N2O annual 

emissions from gas well venting during 

completions involving hydraulic frac-

turing in wells and well workovers 

using Equation W–10A or Equation W– 

10B of this section. Equation W–10A ap-

plies to well venting when the backflow 

rate is measured or calculated, Equa-

tion W–10B applies when the backflow 

vent or flare volume is measured. Use 

Equation W–10A if the flow rate for 

backflow during well completions and 

workovers from hydraulic fracturing is 

known for the specified number of 

wells per paragraph (g)(1) in a sub- 

basin and well type (horizontal or 

vertical) combination. Use Equation 

W–10B if the flow volume for backflow 

during well completions and workovers 

from hydraulic fracturing is known for 

all wells in a sub-basin and well type 

(horizontal or vertical) combination. 

Both CH4 and CO2 volumetric and mass 

emissions shall be calculated from vol-

umetric total gas emissions using cal-

culations in paragraphs (u) and (v) of 

this section. 

Where: 

Es,n = Annual volumetric total gas emissions 

in cubic feet at standard conditions from 

gas well venting during completions or 

workovers following hydraulic fracturing 

for each sub-basin and well type (hori-

zontal vs. vertical) combination. 

W = Total number of wells completed or 

worked over using hydraulic fracturing 
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in a sub-basin and well type (horizontal 

vs. vertical) combination. 

Tp = Cumulative amount of time of backflow 

for the completion or workover, in hours, 

for each well, p, in a sub-basin and well 

type (horizontal vs. vertical) combina-

tion during the reporting year. 

FRM = Ratio of backflow during well com-

pletions and workovers from hydraulic 

fracturing to 30-day production rate from 

Equation W–12. 

PRp = First 30-day average production flow 

rate in standard cubic feet per hour of 

each well p, under actual conditions, con-

verted to standard conditions, as re-

quired in paragraph (g)(1) of this section. 

EnFp = Volume of CO2 or N2 injected gas in 

cubic feet at standard conditions that 

was injected into the reservoir during an 

energized fracture job for each well p. If 

the fracture process did not inject gas 

into the reservoir, then EnFp is 0. If in-

jected gas is CO2, then EnFp is 0. 

SGp = Volume of natural gas in cubic feet at 

standard conditions that was recovered 

into a flow-line for well p as per para-

graph (g)(3) of this section. This param-

eter includes any natural gas that is in-

jected into the well for clean-up. If no 

gas was recovered, SGp is 0. 

FVp = Flow volume of each well (p) in stand-

ard cubic feet per hour measured using a 

recording flow meter (digital or analog) 

on the vent line to measure backflow 

during the completion or workover ac-

cording to methods set forth in 

§ 98.234(b). 

(1) The average flow rate for back-

flow during well completions and 

workovers from hydraulic fracturing 

shall be determined using measure-

ment(s) for calculation methodology 1 

or calculation(s) for calculation meth-

odology 2 described in this paragraph 

(g)(1) of this section. If Equation W–10A 

is used, the number of measurements 

or calculations shall be determined per 

sub-basin and well type (horizontal or 

vertical) as follows: one measurement 

or calculation for less than or equal to 

25 completions or workovers; two 

measurements or calculations for 26 to 

50 completions or workovers; three 

measurements or calculations for 51 to 

100 completions or workovers; four 

measurements or calculations for 101 

to 250 completions or workovers; and 

five measurements or calculations for 

greater than 250 completions or 

workovers. 

(i) Calculation Methodology 1. When 

using Equation W–10A, for each meas-

ured well completion(s) in each gas 

producing sub-basin category and well 

type (horizontal or vertical) combina-

tion and for each measured well 

workover(s) in each gas producing sub- 

basin category and well type (hori-

zontal or vertical) combination, a re-

cording flow meter (digital or analog) 

shall be installed on the vent line, 

ahead of a flare or vent if used, to 

measure the backflow rate according to 

methods set forth in § 98.234(b). 

(ii) Calculation Methodology 2. When 

using Equation W–10A, for each cal-

culated horizontal well completion and 

each calculated vertical well comple-

tion in each gas producing sub-basin 

category and for each calculated well 

horizontal workover and for each cal-

culated vertical well workover in each 

gas producing sub-basin category, 

record the well flowing pressure up-

stream (and downstream in subsonic 

flow) of a well choke according to 

methods set forth in § 98.234(b) to cal-

culate the well backflow during well 

completions and workovers from hy-

draulic fracturing. Calculate emissions 

using Equation W–11A of this section 

for subsonic flow or Equation W–11B of 

this section for sonic flow. Use best en-

gineering estimate based on best avail-

able data along with Equation W–11C of 

this section to determine whether the 

predominant flow is sonic or subsonic. 

If the value of R in Equation W–11C is 

greater than or equal to 2, then flow is 

sonic; otherwise, flow is subsonic: 

Where: FR = Average flow rate in cubic feet per 

hour, under subsonic flow conditions. 
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A = Cross sectional area of orifice (m2). 

P1 = Upstream pressure (psia). 

Tu = Upstream temperature (degrees Kelvin). 

P2 = Downstream pressure (psia). 

3430 = Constant with units of m 2/(sec 2 * K). 

1.27*10 5 = Conversion from m 3/second to ft 3/ 

hour. 

Where: 

FR = Average flow rate in cubic feet per 

hour, under sonic flow conditions. 

A = Cross sectional area of orifice (m 2). 

Tu = Upstream temperature (degrees Kelvin). 

187.08 = Constant with units of m 2/(sec 2 * K). 

1.27*10 5 = Conversion from m 3/second to ft 3/ 

hour. 

Where: 

R = Pressure ratio 

P1 = Pressure upstream of the restriction 

orifice in pounds per square inch abso-

lute. 

P2 = Pressure downstream of the restriction 

orifice in pounds per square inch abso-

lute. 

(iii) For Equation W–10A, the ratio of 

backflow rate during well completions 

and workovers from hydraulic frac-

turing to 30-day production rate is cal-

culated using Equation W–12 of this 

section. 

Where: 

FRM = Ratio of backflow rate during well 

completions and workovers from hydrau-

lic fracturing to 30-day production rate. 

FRp = Measured backflow rate from Calcula-

tion Methodology 1 or calculated flow 

rate from Calculation Methodology 2 in 

standard cubic feet per hour for well(s) p 

for each sub-basin and well type (hori-

zontal or vertical) combination. You may 

not use flow volume as used in Equation 

W–10B converted to a flow rate for this 

parameter. 

PRp = First 30-day production rate in stand-

ard cubic feet per hour for each well p 

that was measured in the sub-basin and 

well type combination. 

W = Number of wells completed or worked 

over using hydraulic fracturing in a sub- 

basin and well type formation. 

(iv) For Equation W–10A, the ratio of 

backflow rate during well completions 

and workovers from hydraulic frac-

turing to 30-day production rate for 

horizontal and vertical wells are ap-

plied to all horizontal and vertical well 

completions in the gas producing sub- 

basin and well type combination and to 

all horizontal and vertical well 

workovers, respectively, in the gas pro-

ducing sub-basin and well type com-

bination for the total number of hours 

of backflow for each of these wells. 

(v) For Equation W–10A, new flow 

rates for horizontal and vertical gas 

well completions and horizontal and 

vertical gas well workovers in each 

sub-basin category shall be calculated 

once every two years starting in the 

first calendar year of data collection. 
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(2) The volume of CO2 or N2 injected 

into the well reservoir during energized 

hydraulic fractures will be measured 

using an appropriate meter as de-

scribed in 98.234(b) or using receipts of 

gas purchases that are used for the en-

ergized fracture job. 

(i) Calculate gas volume at standard 

conditions using calculations in para-

graph (t) of this section. 

(ii) [Reserved] 

(3) Determine if the backflow gas 

from the well completion or workover 

from hydraulic fracturing is recovered 

with purpose designed equipment that 

separates natural gas from the back-

flow, and sends this natural gas to a 

flow-line (e.g., reduced emissions com-

pletion or workovers). 

(i) Use the factor SGP in Equation W– 

10A of this section, to adjust the emis-

sions estimated in paragraphs (g)(1) 

through (g)(4) of this section by the 

magnitude of emissions captured using 

purpose designed equipment that sepa-

rates saleable gas from the backflow as 

determined by engineering estimate 

based on best available data. 

(ii) [Reserved] 

(iii) Calculate gas volume at stand-

ard conditions using calculations in 

paragraph (t) of this section. 

(4) Both CH4 and CO2 volumetric and 

mass emissions shall be calculated 

from volumetric total emissions using 

calculations in paragraphs (u) and (v) 

of this section. 

(5) Calculate annual emissions from 

gas well venting during well comple-

tions and workovers from hydraulic 

fracturing to flares as follows: 

(i) Use the total gas well venting vol-

ume during well completions and 

workovers as determined in paragraph 

(g) of this section. 

(ii) Use the calculation methodology 

of flare stacks in paragraph (n) of this 

section to determine gas well venting 

during well completions and workovers 

using hydraulic fracturing emissions 

from the flare. This adjustment to 

emissions from completions using flar-

ing versus completions without flaring 

accounts for the conversion of CH4 to 

CO2 in the flare. 

(h) Gas well venting during completions 
and workovers without hydraulic frac-
turing. Calculate CH4, CO2 and N2O 

emissions from each gas well venting 

during well completions and workovers 

not involving hydraulic fracturing 

using Equation W–13 of this section: 

Where: 

Es,n = Annual natural gas emissions in stand-

ard cubic feet from a gas well venting 

during well completions and workovers 

without hydraulic fracturing. 

Nwo = Number of workovers per sub-basin 

category that flare gas or vent gas to the 

atmosphere and do not involve hydraulic 

fracturing in the reporting year. 

EFwo = Emission Factor for non-hydraulic 

fracture well workover venting in stand-

ard cubic feet per workover. EFwo = 3114 

standard cubic feet natural gas per well 

workover without hydraulic fracturing. 

p = Well completions 1 through f in a sub- 

basin. 

f = Total number of well completions with-

out hydraulic fracturing in a sub-basin 

category. 

Vp = Average daily gas production rate in 

standard cubic feet per hour for each well 

completion without hydraulic fracturing, 

p. This is the total annual gas production 

volume divided by total number of hours 

the wells produced to the flow-line. For 

completed wells that have not estab-

lished a production rate, you may use 

the average flow rate from the first 30 

days of production. In the event that the 

well is completed less than 30 days from 

the end of the calendar year, the first 30 

days of the production straddling the 

current and following calendar years 

shall be used. 

Tp = Time each well completion without hy-

draulic fracturing, p, was venting in 

hours during the year. 
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(1) Volumetric emissions for both CH4 
and CO2 shall be calculated from volu-

metric natural gas emissions using cal-

culations in paragraph (u) of this sec-

tion. Mass emissions for both CH4 and 

CO2 shall be calculated from volu-

metric natural gas emissions using cal-

culations in paragraphs (v) of this sec-

tion. 

(2) Calculate annual emissions from 

gas well venting during well comple-

tions and workovers not involving hy-

draulic fracturing to flares as follows: 

(i) Use the gas well venting volume 

during well completions and workovers 

as determined in paragraph (h) of this 

section. 

(ii) Use the calculation methodology 

of flare stacks in paragraph (n) of this 

section to determine gas well venting 

during well completions and workovers 

emissions without hydraulic fracturing 

from the flare. 

(i) Blowdown vent stacks. Calculate 

CO2 and CH4 blowdown vent stack 

emissions from depressurizing equip-

ment(s) to reduce system pressure for 

planned or emergency shutdowns re-

sulting from human intervention or to 

take equipment out of service for 

maintenance (excluding depressurizing 

to a flare, over-pressure relief, oper-

ating pressure control venting and 

blowdown of non-GHG gases; desiccant 

dehydrator blowdown venting before 

reloading is covered in paragraph (e)(5) 

of this section) as follows: 

(1) Calculate the unique physical vol-

ume (including pipelines, compressor 

case or cylinders, manifolds, suction 

bottles, discharge bottles, and vessels) 

between isolation valves determined by 

engineering estimates based on best 

available data. 

(2) If the unique physical volume be-

tween isolation valves is greater than 

or equal to 50 cubic feet, retain logs of 

the number of blowdowns for each 

unique physical volume (including but 

not limited to compressors, vessels, 

pipelines, headers, fractionators, and 

tanks). Unique physical volumes small-

er than 50 cubic feet are exempt from 

reporting under paragraph (i) of this 

section. 

(3) Calculate the total annual venting 

emissions for unique volumes using ei-

ther Equation W–14A or W–14B of this 

section. 

Where: 

ES,N = Annual natural gas venting emissions 

at standard conditions from blowdowns 

in cubic feet. 

N = Number of occurrences of blowdowns for 

each unique physical volume in calendar 

year. 

V = Unique physical volume (including pipe-

lines, compressors and vessels) between 

isolation valves in cubic feet. 

C = Purge factor that is 1 if the unique phys-

ical volume is not purged or zero if the 

unique physical volume is purged using 

non-GHG gases. 

Ts = Temperature at standard conditions (60 

°F). 

Ta = Temperature at actual conditions in the 

unique physical volume (°F). 

Ps = Absolute pressure at standard condi-

tions (14.7 psia). 

Pa = Absolute pressure at actual conditions 

in the unique physical volume (psia). 
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Where: 

Es,n = Annual natural gas venting emissions 

at standard conditions from blowdowns 

in cubic feet. 

p = Individual occurrence of blowdown for 

the same unique physical volume. 

N = Number of occurrences of blowdowns for 

each unique physical volume in the cal-

endar year. 

V = Total physical volume (including pipe-

lines, compressors and vessels) between 

isolation valves in cubic feet for each 

blowdown ‘‘p.’’ 

Ts = Temperature at standard conditions (60 

°F). 

Ta = Temperature at actual conditions in the 

unique physical volume (°F) for each 

blowdown ‘‘p’’. 

Ps = Absolute pressure at standard condi-

tions (14.7 psia). 

Pa,b,p = Absolute pressure at actual condi-

tions in the unique physical volume 

(psia) at the beginning of the blowdown 

‘‘p’’. 

Pa,e,p = Absolute pressure at actual conditions 

in the unique physical volume (psia) at 

the end of the blowdown ‘‘p’’; 0 if blow-

down volume is purged using non-GHG 

gases. 

(4) Calculate both CH4 and CO2 volu-

metric and mass emissions using cal-

culations in paragraph (u) and (v) of 

this section. 

(j) Onshore production storage tanks. 
Calculate CH4, CO2 and N2O (when 

flared) emissions from atmospheric 

pressure fixed roof storage tanks re-

ceiving hydrocarbon produced liquids 

from onshore petroleum and natural 

gas production facilities (including sta-

tionary liquid storage not owned or op-

erated by the reporter), calculate an-

nual CH4 and CO2 emissions using any 

of the calculation methodologies de-

scribed in this paragraph (j). 

(1) Calculation Methodology 1. For sep-

arators with annual average daily 

throughput of oil greater than or equal 

to 10 barrels per day. Calculate annual 

CH4 and CO2 emissions from onshore 

production storage tanks using oper-

ating conditions in the last wellhead 

gas-liquid separator before liquid 

transfer to storage tanks. Calculate 

flashing emissions with a software pro-

gram, such as AspenTech HYSYS® or 

API 4697 E&P Tank, that uses the 

Peng-Robinson equation of state, mod-

els flashing emissions, and speciates 

CH4 and CO2 emissions that will result 

when the oil from the separator enters 

an atmospheric pressure storage tank. 

A minimum of the following param-

eters determined for typical operating 

conditions over the year by engineer-

ing estimate and process knowledge 

based on best available data must be 

used to characterize emissions from 

liquid transferred to tanks. 

(i) Separator temperature. 

(ii) Separator pressure. 

(iii) Sales oil or stabilized oil API 

gravity. 

(iv) Sales oil or stabilized oil produc-

tion rate. 

(v) Ambient air temperature. 

(vi) Ambient air pressure. 

(vii) Separator oil composition and 

Reid vapor pressure. If this data is not 

available, determine these parameters 

by selecting one of the methods de-

scribed under paragraph (j)(1) (vii) of 

this section. 

(A) If separator oil composition and 

Reid vapor pressure default data are 

provided with the software program, 

select the default values that most 

closely match your separator pressure 

first, and API gravity secondarily. 

(B) If separator oil composition and 

Reid vapor pressure data are available 

through your previous analysis, select 

the latest available analysis that is 

representative of produced crude oil or 

condensate from the sub-basin cat-

egory. 

(C) Analyze a representative sample 

of separator oil in each sub-basin cat-

egory for oil composition and Reid 

vapor pressure using an appropriate 

standard method published by a con-

sensus-based standards organization. 

(2) Calculation Methodology 2. Cal-

culate annual CH4 and CO2 emissions 

from onshore production storage tanks 

for wellhead gas-liquid separators with 

annual average daily throughput of oil 

greater than or equal to 10 barrels per 

day by assuming that all of the CH4 
and CO2 in solution at separator tem-

perature and pressure is emitted from 

oil sent to storage tanks. You may use 

an appropriate standard method pub-

lished by a consensus-based standards 

organization if such a method exists or 

you may use an industry standard 

practice as described in § 98.234(b) to 

sample and analyze separator oil com-

position at separator pressure and tem-

perature. 
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(3) Calculation Methodology 3. For 

wells with annual average daily oil pro-

duction greater than or equal to 10 bar-

rels per day that flow directly to at-

mospheric storage tanks without pass-

ing through a wellhead separator, cal-

culate annual CH4 and CO2 emissions 

by either of the methods in paragraph 

(j)(3) of this section: 

(i) If well production oil and gas com-

positions are available through your 

previous analysis, select the latest 

available analysis that is representa-

tive of produced oil and gas from the 

sub-basin category and assume all of 

the CH4 and CO2 in both oil and gas are 

emitted from the tank. 

(ii) If well production oil and gas 

compositions are not available, use de-

fault oil and gas compositions in soft-

ware programs, such as API 4697 E&P 

Tank, that most closely match your 

well production gas/oil ratio and API 

gravity and assume all of the CH4 and 

CO2 in both oil and gas are emitted 

from the tank. 

(4) Calculation Methodology 4. For 

wells with annual average daily oil pro-

duction greater than or equal to 10 bar-

rels per day that flow to a separator 

not at the well pad, calculate annual 

CH4 and CO2 emissions by either of the 

methods in paragraph (j)(4) of this sec-

tion: 

(i) If well production oil and gas com-

positions are available through your 

previous analysis, select the latest 

available analysis that is representa-

tive of oil at separator pressure deter-

mined by best available data and as-

sume all of the CH4 and CO2 in the oil 

is emitted from the tank. 

(ii) If well production oil composition 

is not available, use default oil com-

position in software programs, such as 

API 4697 E&P Tank, that most closely 

match your well production API grav-

ity and pressure in the off-well pad sep-

arator determined by best available 

data. Assume all of the CH4 and CO2 in 

the oil phase is emitted from the tank. 

(5) Calculation Methodology 5. For well 

pad gas-liquid separators and for wells 

flowing off a well pad without passing 

through a gas-liquid separator with 

throughput less than 10 barrels per day 

use Equation W–15 of this section: 

where: 

Es,i = Annual total volumetric GHG emis-

sions (either CO2 or CH4) at standard con-

ditions in cubic feet. 

EFi = Population emission factor for separa-

tors or wells in thousand standard cubic 

feet per separator or well per year, for 

crude oil use 4.2 for CH4 and 2.8 for CO2 at 

60 °F and 14.7 psia, and for gas condensate 

use 17.6 for CH4 and 2.8 for CO2 at 60 °F 

and 14.7 psia. 

Count = Total number of separators or wells 

with throughput less than 10 barrels per 

day. 

1,000 = Conversion to cubic feet 

(6) Determine if the storage tank re-

ceiving your separator oil has a vapor 

recovery system. 

(i) Adjust the emissions estimated in 

paragraphs (j)(1) through (j)(5) of this 

section downward by the magnitude of 

emissions recovered using a vapor re-

covery system as determined by engi-

neering estimate based on best avail-

able data. 

(ii) [Reserved] 

(7) Determine if the storage tank re-

ceiving your separator oil is sent to 

flare(s). 

(i) Use your separator flash gas vol-

ume and gas composition as deter-

mined in this section. 

(ii) Use the calculation methodology 

of flare stacks in paragraph (n) of this 

section to determine your contribution 

to storage tank emissions from the 

flare. 

(8) Calculate emissions from occur-

rences of well pad gas-liquid separator 

liquid dump valves not closing during 

the calendar year by using Equation 

W–16 of this section. 
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where: 

Es,i = Annual total volumetric GHG emis-

sions at standard conditions from each 

storage tank in cubic feet. 

En = Storage tank emissions as determined 

in Calculation Methodologies 1, 2, or 4 in 

paragraphs (j)(1), (j)(2) and (j)(4) of this 

section (with wellhead separators) in 

standard cubic feet per year. 

Tn = Total time the dump valve is not clos-

ing properly in the calendar year in 

hours. Tn is estimated by maintenance or 

operations records (records) such that 

when a record shows the valve to be open 

improperly, it is assumed the valve was 

open for the entire time period preceding 

the record starting at either the begin-

ning of the calendar year or the previous 

record showing it closed properly within 

the calendar year. If a subsequent record 

shows it is closing properly, then assume 

from that time forward the valve closed 

properly until either the next record of it 

not closing properly or, if there is no 

subsequent record, the end of the cal-

endar year. 

CFn = Correction factor for tank emissions 

for time period Tn is 3.87 for crude oil 

production. Correction factor for tank 

emissions for time period Tn is 5.37 for 

gas condensate production. Correction 

factor for tank emissions for time period 

Tn is 1.0 for periods when the dump valve 

is closed. 

8,760 = Conversion to hourly emissions. 

(9) Calculate both CH4 and CO2 mass 

emissions from volumetric natural gas 

emissions using calculations in para-

graph (v) of this section. 

(k) Transmission storage tanks. For 

vent stacks connected to one or more 

transmission condensate storage tanks, 

either water or hydrocarbon, without 

vapor recovery, in onshore natural gas 

transmission compression, calculate 

CH4, CO2 and N2O annual emissions 

from compressor scrubber dump valve 

leakage as follows: 

(1) Monitor the tank vapor vent 

stack annually for emissions using an 

optical gas imaging instrument accord-

ing to methods set forth in § 98.234(a)(1) 

or by directly measuring the tank vent 

using a flow meter or high volume sam-

pler according to methods in § 98.234(b) 

through (d) for a duration of 5 minutes, 

or a calibrated bag according to meth-

ods in § 98.234(b). Or you may annually 

monitor leakage through compressor 

scrubber dump valve(s) into the tank 

using an acoustic leak detection device 

according to methods set forth in 

§ 98.234(a)(5). 

(2) If the tank vapors from the vent 

stack are continuous for 5 minutes, or 

the acoustic leak detection device de-

tects a leak, then use one of the fol-

lowing two methods in paragraph (k)(2) 

of this section to quantify annual emis-

sions: 

(i) Use a meter, such as a turbine 

meter, calibrated bag, or high flow 

sampler to estimate tank vapor vol-

umes from the vent stack according to 

methods set forth in § 98.234(b) through 

(d). If you do not have a continuous 

flow measurement device, you may in-

stall a flow measuring device on the 

tank vapor vent stack. If the vent is di-

rectly measured for five minutes under 

paragraph § 98.233(k)(1) of this section 

to detect continuous leakage, this 

serves as the measurement. 

(ii) Use an acoustic leak detection 

device on each scrubber dump valve 

connected to the tank according to the 

method set forth in § 98.234(a)(5). 

(iii) Use the appropriate gas composi-

tion in paragraph (u)(2)(iii) of this sec-

tion. 

(iv) Calculate GHG volumetric and 

mass emissions at standard conditions 

using calculations in paragraphs (t), 

(u), and (v) of this section, as applica-

ble to the monitoring equipment used. 

(3) If the leaking dump valve(s) is 

fixed following leak detection, the an-

nual emissions shall be calculated from 

the beginning of the calendar year to 

the time the valve(s) is repaired. 

(4) Calculate annual emissions from 

storage tanks to flares as follows: 

(i) Use the storage tank emissions 

volume and gas composition as deter-

mined in paragraphs (k)(1) through 

(k)(3) of this section. 

(ii) Use the calculation methodology 

of flare stacks in paragraph (n) of this 
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section to determine storage tank 

emissions sent to a flare. 

(l) Well testing venting and flaring. 
Calculate CH4, CO2 and N2O (when 

flared) well testing venting and flaring 

emissions as follows: 

(1) Determine the gas to oil ratio 

(GOR) of the hydrocarbon production 

from oil well(s) tested. Determine the 

production rate from gas well(s) tested. 

(2) If GOR cannot be determined from 

your available data, then you must 

measure quantities reported in this 

section according to one of the two 

procedures in paragraph (l)(2) of this 

section to determine GOR: 

(i) You may use an appropriate 

standard method published by a con-

sensus-based standards organization if 

such a method exists. 

(ii) Or you may use an industry 

standard practice as described in 

§ 98.234(b). 

(3) Estimate venting emissions using 

Equation W–17A or Equation W–17B of 

this section. 

Where: 

Ea,n = Annual volumetric natural gas emis-

sions from well(s) testing in cubic feet 

under actual conditions. 

GOR = Gas to oil ratio in cubic feet of gas 

per barrel of oil; oil here refers to hydro-

carbon liquids produced of all API 

gravities. 

FR = Flow rate in barrels of oil per day for 

the oil well(s) being tested. 

PR = Average annual production rate in 

cubic feet per day for the gas well(s) 

being tested. 

D = Number of days during the year, the 

well(s) is tested. 

(4) Calculate natural gas volumetric 

emissions at standard conditions using 

calculations in paragraph (t) of this 

section. 

(5) Calculate both CH4 and CO2 volu-

metric and mass emissions from volu-

metric natural gas emissions using cal-

culations in paragraphs (u) and (v) of 

this section. 

(6) Calculate emissions from well 

testing to flares as follows: 

(i) Use the well testing emissions vol-

ume and gas composition as deter-

mined in paragraphs (l)(1) through (3) 

of this section. 

(ii) Use the calculation methodology 

of flare stacks in paragraph (n) of this 

section to determine well testing emis-

sions from the flare. 

(m) Associated gas venting and flaring. 
Calculate CH4, CO2 and N2O (when 

flared) associated gas venting and flar-

ing emissions not in conjunction with 

well testing (refer to paragraph (l): 

Well testing venting and flaring of this 

section) as follows: 

(1) Determine the GOR of the hydro-

carbon production from each well 

whose associated natural gas is vented 

or flared. If GOR from each well is not 

available, the GOR from a cluster of 

wells in the same sub-basin category 

shall be used. 

(2) If GOR cannot be determined from 

your available data, then use one of the 

two procedures in paragraph (m)(2) of 

this section to determine GOR: 

(i) You may use an appropriate 

standard method published by a con-

sensus-based standards organization if 

such a method exists. 

(ii) Or you may use an industry 

standard practice as described in 

§ 98.234(b). 

(3) Estimate venting emissions using 

Equation W–18 of this section. 
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Where: 

Ea,n = Annual volumetric natural gas emis-

sions, at the facility level, from associ-

ated gas venting under actual conditions, 

in cubic feet. 

GORp,q = Gas to oil ratio, for well p in sub- 

basin q, in cubic feet of gas per barrel of 

oil; oil here refers to hydrocarbon liquids 

produced of all API gravities. 

Vp,q = Volume of oil produced, for well p in 

sub-basin q, in barrels in the calendar 

year during which associated gas was 

vented or flared. 

x = Total number of wells in sub-basin that 

vent or flare associated gas. 

y = Total number of sub-basins in a basin 

that contain wells that vent or flare as-

sociated gas. 

(4) Calculate natural gas volumetric 

emissions at standard conditions using 

calculations in paragraph (t) of this 

section. 

(5) Calculate both CH4 and CO2 volu-

metric and mass emissions from volu-

metric natural gas emissions using cal-

culations in paragraphs (u) and (v) of 

this section. 

(6) Calculate emissions from associ-

ated natural gas to flares as follows: 

(i) Use the associated natural gas vol-

ume and gas composition as deter-

mined in paragraph (m)(1) through (4) 

of this section. 

(ii) Use the calculation methodology 

of flare stacks in paragraph (n) of this 

section to determine associated gas 

emissions from the flare. 

(n) Flare stack emissions. Calculate 

CO2, CH4, and N2O emissions from a 

flare stack as follows: 

(1) If you have a continuous flow 

measurement device on the flare, you 

must use the measured flow volumes to 

calculate the flare gas emissions. If all 

of the flare gas is not measured by the 

existing flow measurement device, 

then the flow not measured can be esti-

mated using engineering calculations 

based on best available data or com-

pany records. If you do not have a con-

tinuous flow measurement device on 

the flare, you can install a flow meas-

uring device on the flare or use engi-

neering calculations based on process 

knowledge, company records, and best 

available data. 

(2) If you have a continuous gas com-

position analyzer on gas to the flare, 

you must use these compositions in 

calculating emissions. If you do not 

have a continuous gas composition an-

alyzer on gas to the flare, you must use 

the appropriate gas compositions for 

each stream of hydrocarbons going to 

the flare as follows: 

(i) For onshore natural gas produc-

tion, determine natural gas composi-

tion using (u)(2)(i) of this section. 

(ii) For onshore natural gas proc-

essing, when the stream going to flare 

is natural gas, use the GHG mole per-

cent in feed natural gas for all streams 

upstream of the de-methanizer or dew 

point control, and GHG mole percent in 

facility specific residue gas to trans-

mission pipeline systems for all emis-

sions sources downstream of the de- 

methanizer overhead or dew point con-

trol for onshore natural gas processing 

facilities. For onshore natural gas 

processing plants that solely frac-

tionate a liquid stream, use the GHG 

mole percent in feed natural gas liquid 

for all streams. 

(iii) For any applicable industry seg-

ment, when the stream going to the 

flare is a hydrocarbon product stream, 

such as methane, ethane, propane, bu-

tane, pentane-plus and mixed light hy-

drocarbons, then you may use a rep-

resentative composition from the 

source for the stream determined by 

engineering calculation based on proc-

ess knowledge and best available data. 

(3) Determine flare combustion effi-

ciency from manufacturer. If not avail-

able, assume that flare combustion ef-

ficiency is 98 percent. 

(4) Calculate GHG volumetric emis-

sions at actual conditions using Equa-

tions W–19, W–20, and W–21 of this sec-

tion. 
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where: 

Ea,CH4(un-combusted) = Contribution of an-

nual un-combusted CH4 emissions from 

flare stack in cubic feet, under actual 

conditions. 

Ea,CO2(un-combusted) = Contribution of an-

nual un-combusted CO2 emissions from 

flare stack in cubic feet, under actual 

conditions. 

Ea,CO2(combusted) = Contribution of annual 

combusted CO2 emissions from flare 

stack in cubic feet, under actual condi-

tions. 

Va = Volume of gas sent to flare in cubic feet, 

during the year. 

h = Fraction of gas combusted by a burning 

flare (default is 0.98). For gas sent to an 

unlit flare, h is zero. 

XCH4 = Mole fraction of CH4 in gas to the 

flare. 

XCO2 = Mole fraction of CO2 in gas to the 

flare. 

Yj = Mole fraction of gas hydrocarbon con-

stituents j (such as methane, ethane, 

propane, butane, and pentanes-plus). 

Rj = Number of carbon atoms in the gas hy-

drocarbon constituent j: 1 for methane, 2 

for ethane, 3 for propane, 4 for butane, 

and 5 for pentanes-plus). 

(5) Calculate GHG volumetric emis-

sions at standard conditions using cal-

culations in paragraph (t) of this sec-

tion. 

(6) Calculate both CH4 and CO2 mass 

emissions from volumetric CH4 and CO2 
emissions using calculation in para-

graph (v) of this section. 

(7) Calculate total annual emission 

from flare stacks by summing Equa-

tion W–40, Equation W–19, Equation W– 

20 and Equation W–21 of this section. 

(8) Calculate N2O emissions from 

flare stacks using Equation W–40 in 

paragraph (z) of this section. 

(9) If you operate and maintain a 

CEMS that has both a CO2 concentra-

tion monitor and volumetric flow rate 

monitor, you must calculate only CO2 

emissions for the flare. You must fol-

low the Tier 4 Calculation Methodology 

and all associated calculation, quality 

assurance, reporting, and record-

keeping requirements for Tier 4 in sub-

part C of this part (General Stationary 

Fuel Combustion Sources). If a CEMS 

is used to calculate flare stack emis-

sions, the requirements specified in 

paragraphs (n)(1) through (n)(7) are not 

required. If a CO2 concentration mon-

itor and volumetric flow rate monitor 

are not available, you may elect to in-

stall a CO2 concentration monitor and 

a volumetric flow rate monitor that 

comply with all of the requirements 

specified for the Tier 4 Calculation 

Methodology in subpart C of this part 

(General Stationary Fuel Combustion). 

(10) The flare emissions determined 

under paragraph (n) of this section 

must be corrected for flare emissions 

calculated and reported under other 

paragraphs of this section to avoid dou-

ble counting of these emissions. 

(11) If source types in § 98.233 use 

Equations W–19 through W–21 of this 

section, use estimate of emissions 

under actual conditions for the param-

eter, Va, in these equations. 

(o) Centrifugal compressor venting. Cal-

culate CH4, CO2 and N2O (when flared) 

emissions from both wet seal and dry 

seal centrifugal compressor vents as 

follows: 

(1) For each centrifugal compressor 

covered by § 98.232 (d)(2), (e)(2), (f)(2), 

(g)(2), and (h)(2) you must conduct an 

annual measurement in the operating 

mode in which it is found. Measure 

emissions from all vents (including 

emissions manifolded to common 

vents) including wet seal oil degassing 

vents, unit isolation valve vents, and 
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blowdown valve vents. Record emis-

sions from the following vent types in 

the specified compressor modes during 

the annual measurement. 

(i) Operating mode, blowdown valve 

leakage through the blowdown vent, 

wet seal and dry seal compressors. 

(ii) Operating mode, wet seal oil 

degassing vents. 

(iii) Not operating, depressurized 

mode, unit isolation valve leakage 

through open blowdown vent, without 

blind flanges, wet seal and dry seal 

compressors. 

(A) For the not operating, depressur-

ized mode, each compressor must be 

measured at least once in any three 

consecutive calendar years. If a com-

pressor is not operated and has blind 

flanges in place throughout the 3 year 

period, measurement is not required in 

this mode. If the compressor is in 

standby depressurized mode without 

blind flanges in place and is not oper-

ated throughout the 3 year period, it 

must be measured in the standby de-

pressurized mode. 

(2) For wet seal oil degassing vents, 

determine vapor volumes sent to an at-

mospheric vent or flare, using a tem-

porary meter such as a vane anemom-

eter or permanent flow meter accord-

ing to 98.234(b) of this section. If you do 

not have a permanent flow meter, you 

may install a permanent flow meter on 

the wet seal oil degassing tank vent. 

(3) For blowdown valve leakage and 

unit isolation valve leakage to open 

ended vents, you can use one of the fol-

lowing methods: Calibrated bagging or 

high volume sampler according to 

methods set forth in § 98.234(c) and 

§ 98.234(d), respectively. For through 

valve leakage, such as isolation valves, 

you may use an acoustic leak detection 

device according to methods set forth 

in § 98.234(a). If you do not have a flow 

meter, you may install a port for inser-

tion of a temporary meter, or a perma-

nent flow meter, on the vents. 

(4) Estimate annual emissions using 

the flow measurement and Equation 

W–22 of this section. 

where: 

Es,i,m = Annual GHGi (either CH4 or CO2) volu-

metric emissions at standard conditions, 

in cubic feet. 

MTm = Measured gas emissions in standard 

cubic feet per hour. 

Tm = Total time the compressor is in the 

mode for which Es,i is being calculated, in 

the calendar year in hours. 

Mi,m = Mole fraction of GHGi in the vent gas; 

use the appropriate gas compositions in 

paragraph (u)(2) of this section. 

Bm = Fraction of operating time that the 

vent gas is sent to vapor recovery or fuel 

gas as determined by keeping logs of the 

number of operating hours for the vapor 

recovery system and the time that vent 

gas is directed to the fuel gas system or 

sales. 

(5) Calculate annual emissions from 

each centrifugal compressor using 

Equation W–23 of this section. 

where: 

Es,i = Annual total volumetric GHG emis-

sions at standard conditions from each 

centrifugal compressor in cubic feet. 

EFm = Reporter emission factor for each 

mode m, in cubic feet per hour, from 

Equation W–24 of this section as cal-

culated in paragraph 6. 

Tm = Total time in hours per year the com-

pressor was in each mode, as listed in 

paragraph (o)(1)(i) through (o)(1)(iii). 

GHGi = For onshore natural gas processing 

facilities, concentration of GHG i, CH4 or 

CO2, in produced natural gas or feed nat-

ural gas; for other facilities listed in 

§ 98.230(a)(4) through (a)(8),GHGi equals 1. 
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(6) You shall use the flow measure-

ments of operating mode wet seal oil 

degassing vent, operating mode blow-

down valve vent and not operating de-

pressurized mode isolation valve vent 

for all the reporter’s compressor modes 

not measured in the calendar year to 

develop the following emission factors 

using Equation W–24 of this section for 

each emission source and mode as list-

ed in paragraph (o)(1)(i) through 

(o)(1)(iii). 

where: 

EFm = Reporter emission factors for com-

pressor in the three modes m (as listed in 

paragraph (o)(1)(i) through (o)(1)(iii)) in 

cubic feet per hour. 

MTm = Flow Measurements from all cen-

trifugal compressor vents in each mode 

in (o)(1)(i) through (o)(1)(iii) of this sec-

tion in standard cubic feet per hour. 

Countm = Total number of compressors meas-

ured. 

m = Compressor mode as listed in paragraph 

(o)(1)(i) through (o)(1)(iii). 

(i) The emission factors must be cal-

culated annually. You must use all 

measurements from the current cal-

endar year and the preceding two cal-

endar years, totaling three consecutive 

calendar years of measurements in 

paragraph (o)(6) of this section. 

(ii) [Reserved] 

(7) Onshore petroleum and natural 

gas production shall calculate emis-

sions from centrifugal compressor wet 

seal oil degassing vents as follows: 

where: 

Es,i = Annual total volumetric GHG emis-

sions at standard conditions from cen-

trifugal compressor wet seals in cubic 

feet. 

Count = Total number of centrifugal com-

pressors for the reporter. 

EFi = Emission factor for GHGi. Use 1.2 × 107 

standard cubic feet per year per com-

pressor for CH4 and 5.30 × 105 thousand 

standard cubic feet per year per com-

pressor for CO2 at 60 °F and 14.7 psia. 

(8) Calculate both CH4 and CO2 mass 

emissions from volumetric emissions 

using calculations in paragraph (v) of 

this section. 

(9) Calculate emissions from seal oil 

degassing vent vapors to flares as fol-

lows: 

(i) Use the seal oil degassing vent 

vapor volume and gas composition as 

determined in paragraphs (o)(5) of this 

section. 

(ii) Use the calculation methodology 

of flare stacks in paragraph (n) of this 

section to determine degassing vent 

vapor emissions from the flare. 

(p) Reciprocating compressor venting. 
Calculate CH4 and CO2 emissions from 

all reciprocating compressor vents as 

follows. For each reciprocating com-

pressor covered in § 98.232(d)(1), (e)(1), 

(f)(1), (g)(1), and (h)(1) you must con-

duct an annual measurement for each 

compressor in the mode in which it is 

found during the annual measurement, 

except as specified in paragraph (p)(9) 

of this section. Measure emissions from 

(including emissions manifolded to 

common vents) reciprocating rod pack-

ing vents, unit isolation valve vents, 

and blowdown valve vents. Record 

emissions from the following vent 

types in the specified compressor 

modes during the annual measurement 

as follows: 

(1) Operating or standby pressurized 

mode, blowdown vent leakage through 

the blowdown vent stack. 

(2) Operating mode, reciprocating rod 

packing emissions. 

(3) Not operating, depressurized 

mode, unit isolation valve leakage 
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through the blowdown vent stack, 

without blind flanges. 

(i) For the not operating, depressur-

ized mode, each compressor must be 

measured at least once in any three 

consecutive calendar years if this mode 

is not found in the annual measure-

ment. If a compressor is not operated 

and has blind flanges in place through-

out the 3 year period, measurement is 

not required in this mode. If the com-

pressor is in standby depressurized 

mode without blind flanges in place 

and is not operated throughout the 3 

year period, it must be measured in the 

standby depressurized mode. 

(ii) [Reserved] 

(4) If reciprocating rod packing and 

blowdown vent are connected to an 

open-ended vent line use one of the fol-

lowing two methods to calculate emis-

sions: 

(i) Measure emissions from all vents 

(including emissions manifolded to 

common vents) including rod packing, 

unit isolation valves, and blowdown 

vents using either calibrated bagging 

or high volume sampler according to 

methods set forth in § 98.234(c) and 

§ 98.234(d), respectively. 

(ii) Use a temporary meter such as a 

vane anemometer or a permanent 

meter such as an orifice meter to meas-

ure emissions from all vents (including 

emissions manifolded to a common 

vent) including rod packing vents and 

unit isolation valve leakage through 

blowdown vents according to methods 

set forth in § 98.234(b). If you do not 

have a permanent flow meter, you may 

install a port for insertion of a tem-

porary meter or a permanent flow 

meter on the vents. For through-valve 

leakage to open ended vents, such as 

unit isolation valves on not operating, 

depressurized compressors and blow-

down valves on pressurized compres-

sors, you may use an acoustic detec-

tion device according to methods set 

forth in § 98.234(a). 

(5) If reciprocating rod packing is not 

equipped with a vent line use the fol-

lowing method to calculate emissions: 

(i) You must use the methods de-

scribed in § 98.234(a) to conduct annual 

leak detection of equipment leaks from 

the packing case into an open distance 

piece, or from the compressor crank 

case breather cap or other vent with a 

closed distance piece. 

(ii) Measure emissions found in para-

graph (p)(5)(i) of this section using an 

appropriate meter, or calibrated bag, 

or high volume sampler according to 

methods set forth in § 98.234(b), (c), and 

(d), respectively. 

(6) Estimate annual emissions using 

the flow measurement and Equation 

W–26 of this section. 

where: 

Es,i,m = Annual GHG i (either CH4 or CO2) vol-

umetric emissions at standard condi-

tions, in cubic feet. 

MTm = Measured gas emissions in standard 

cubic feet per hour. 

Tm = Total time the compressor is in the 

mode for which Es,i,m is being calculated, 

in the calendar year in hours. 

Mi,m = Mole fraction of GHG i in gas; use the 

appropriate gas compositions in para-

graph (u)(2) of this section. 

(7) Calculate annual emissions from 

each reciprocating compressor using 

Equation W–27 of this section. 

where: Es,i = Annual total volumetric GHG emis-

sions at standard conditions from each 

reciprocating compressor in cubic feet. 
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EFm = Reporter emission factor for each 

mode, m, in cubic feet per hour, from 

Equation W–28 of this section as cal-

culated in paragraph (p)(7)(i) of this sec-

tion. 

Tm = Total time in hours per year the com-

pressor was in each mode, m, as listed in 

paragraph (p)(1) through (p)(3). 

GHGi = For onshore natural gas processing 

facilities, concentration of GHG i, CH4 or 

CO2, in produced natural gas or feed nat-

ural gas; for other facilities listed in 

§ 98.230(a)(4) through (a)(8), GHGi equals 1. 

m = Compressor mode as listed in paragraph 

(p)(1) through (p)(3). 

(i) You shall use the flow meter read-

ings from measurements of operating 

and standby pressurized blowdown 

vent, operating mode vents, not oper-

ating depressurized isolation valve 

vent for all the reporter’s compressor 

modes not measured in the calendar 

year to develop the following emission 

factors using Equation W–28 of this sec-

tion for each mode as listed in para-

graph (p)(1) through (p)(3). 

where: 

EFm = Reporter emission factors for com-

pressor in the three modes, m, in cubic 

feet per hour. 

MTm = Meter readings from all reciprocating 

compressor vents in each and mode, m, 

in standard cubic feet per hour. 

Countm = Total number of compressors meas-

ured in each mode, m. 

m = Compressor mode as listed in paragraph 

(p)(1) through (p)(3). 

(A) You must combine emissions for 

blowndown vents, measured in the op-

erating and standby pressurized modes. 

(B) The emission factors must be cal-

culated annually. You must use all 

measurements from the current cal-

endar year and the preceding two cal-

endar years, totaling three consecutive 

calendar years of measurements. 

(ii) [Reserved] 

(8) Determine if the reciprocating 

compressor vent vapors are sent to a 

vapor recovery system. 

(i) Adjust the emissions estimated in 

paragraphs (p)(7) of this section down-

ward by the magnitude of emissions re-

covered using a vapor recovery system 

as determined by engineering estimate 

based on best available data. 

(ii) [Reserved] 

(9) Onshore petroleum and natural 

gas production shall calculate emis-

sions from reciprocating compressors 

as follows: 

where: 

Es,i = Annual total volumetric GHG emis-

sions at standard conditions from recip-

rocating compressors in cubic feet. 

Count = Total number of reciprocating com-

pressors for the reporter. 

EFi = Emission factor for GHGi. Use 9.48 × 103 

standard cubic feet per year per com-

pressor for CH4 and 5.27 × 102 standard 

cubic feet per year per compressor for 

CO2 at 60 °F and 14.7 psia. 

(10) Estimate CH4 and CO2 volumetric 

and mass emissions from volumetric 

natural gas emissions using the cal-

culations in paragraphs (u) and (v) of 

this section. 

(q) Leak detection and leaker emission 
factors. You must use the methods de-

scribed in § 98.234(a) to conduct leak de-

tection(s) of equipment leaks from all 

component types listed in § 98.232(d)(7), 

(e)(7), (f)(5), (g)(3), (h)(4), and (i)(1). This 

paragraph (q) applies to component 

types in streams with gas content 

greater than 10 percent CH4 plus CO2 by 

weight. Component types in streams 

with gas content less than 10 percent 

CH4 plus CO2 by weight do not need to 

be reported. Tubing systems equal to 
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or less than one half inch diameter are 

exempt from the requirements of this 

paragraph (q) and do not need to be re-

ported. If equipment leaks are detected 

for sources listed in this paragraph (q), 

calculate equipment leak emissions per 

component type per reporting facility 

using Equations W–30A or W–30B of this 

section for each component type. Use 

Equation W–30A for industry segments 

listed in 98.230(a)(3)–(a)(7). Use Equa-

tion W–30B for industry segments list-

ed in 98.230(a)(8). 

Where: 

Es,i = Annual total volumetric GHG emis-

sions at standard conditions from each 

component type in cubic feet, as speci-

fied in (q)(1) through (q)(8) of this sec-

tion. 

x = Total number of each component type. 

EF = Leaker emission factor for specific 

component types listed in Table W–2 

through Table W–7 of this subpart. 

GHGi = For onshore natural gas processing 

facilities, concentration of GHGi, CH4 or 

CO2, in the total hydrocarbon of the feed 

natural gas; for onshore natural gas 

transmission compression and under-

ground natural gas storage, GHGi equals 

0.975 for CH4 and 1.1 ×10¥2 for CO2; for 

LNG storage and LNG import and export 

equipment, GHGi equals 1 for CH4 and 0 

for CO2; and for natural gas distribution, 

GHGi equals 1 for CH4 and 1.1 × 10¥2 CO2. 

Tp = The total time the component, p, was 

found leaking and operational, in hours. 

If one leak detection survey is con-

ducted, assume the component was leak-

ing for the entire calendar year. If mul-

tiple leak detection surveys are con-

ducted, assume that the component 

found to be leaking has been leaking 

since the previous survey (if not found 

leaking in the previous survey) or the be-

ginning of the calendar year (if it was 

found leaking in the previous survey). 

For the last leak detection survey in the 

calendar year, assume that all leaking 

components continue to leak until the 

end of the calendar year. 

t = Calendar year of reporting. 

n = The number of years over which one 

complete cycle of leak detection is con-

ducted over all the T–D transfer stations 

in a natural gas distribution facility; 0 < 

n ≤ 5. For the first (n–1) calendar years of 

reporting the summation in Equation W– 

30B should be for years that the data is 

available. 

Tp,q = The total time the component, p, was 

found leaking and operational, in hours, 

in year q. If one leak detection survey is 

conducted, assume the component was 

leaking for the entire period n. If mul-

tiple leak detection surveys are con-

ducted, assume that the component 

found to be leaking has been leaking 

since the previous survey (if not found to 

be leaking in the previous survey) or the 

beginning of the calendar year (if it was 

found to be leaking in the previous sur-

vey). For the last leak detection survey 

in the cycle, assume that all leaking 

components continue to leak until the 

end of the cycle. 

(1) You must select to conduct either 

one leak detection survey in a calendar 

year or multiple complete leak detec-

tion surveys in a calendar year. The 

number of leak detection surveys se-

lected must be conducted during the 

calendar year. 

(2) Calculate GHG mass emissions in 

carbon dioxide equivalent at standard 

conditions using calculations in para-

graph (v) of this section. 

(3) Onshore natural gas processing fa-

cilities shall use the appropriate de-

fault leaker emission factors listed in 

Table W–2 of this subpart for equip-

ment leaks detected from valves, con-

nectors, open ended lines, pressure re-

lief valves, and meters. 

(4) Onshore natural gas transmission 

compression facilities shall use the ap-

propriate default leaker emission fac-

tors listed in Table W–3 of this subpart 
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for equipment leaks detected from 

valves, connectors, open ended lines, 

pressure relief valves, and meters. 

(5) Underground natural gas storage 

facilities for storage stations shall use 

the appropriate default leaker emission 

factors listed in Table W–4 of this sub-

part for equipment leaks detected from 

valves, connectors, open ended lines, 

pressure relief valves, and meters. 

(6) LNG storage facilities shall use 

the appropriate default leaker emission 

factors listed in Table W–5 of this sub-

part for equipment leaks detected from 

valves, pump seals, connectors, and 

other. 

(7) LNG import and export facilities 

shall use the appropriate default leaker 

emission factors listed in Table W–6 of 

this subpart for equipment leaks de-

tected from valves, pump seals, connec-

tors, and other. 

(8) Natural gas distribution facilities 

for above grade transmission-distribu-

tion transfer stations, shall use the ap-

propriate default leaker emission fac-

tors listed in Table W–7 of this subpart 

for equipment leaks detected from con-

nectors, block valves, control valves, 

pressure relief valves, orifice meters, 

regulators, and open ended lines. Leak 

detection at natural gas distribution 

facilities is only required at above 

grade stations that qualify as trans-

mission-distribution transfer stations. 

Below grade transmission-distribution 

transfer stations and all metering-reg-

ulating stations that do meet the defi-

nition of transmission-distribution 

transfer stations are not required to 

perform component leak detection 

under this section. 

(i) Natural gas distribution facilities 

may choose to conduct leak detection 

at the T–D transfer stations over mul-

tiple years, not exceeding a five year 

period to cover all T–D transfer sta-

tions. If the facility chooses to use the 

multiple year option then the number 

of T–D transfer stations that are mon-

itored in each year should be approxi-

mately equal across all years in the 

cycle without monitoring the same sta-

tion twice during the multiple year 

survey. 

(ii) [Reserved] 

(r) Population count and emission fac-
tors. This paragraph applies to emis-

sions sources listed in § 98.232 (c)(21), 

(f)(5), (g)(3), (h)(4), (i)(2), (i)(3), (i)(4), 

(i)(5), and (i)(6) on streams with gas 

content greater than 10 percent CH4 
plus CO2 by weight. Emissions sources 

in streams with gas content less than 

10 percent CH4 plus CO2 by weight do 

not need to be reported. Tubing sys-

tems equal to or less than one half inch 

diameter are exempt from the require-

ments of paragraph (r) of this section 

and do not need to be reported. Cal-

culate emissions from all sources listed 

in this paragraph using Equation W–31 

of this section. 

Where: 

Es,i = Annual volumetric GHG emissions at 

standard conditions from each compo-

nent type in cubic feet. 

Counts = Total number of this type of emis-

sion source at the facility. For onshore 

petroleum and natural gas production, 

average component counts are provided 

by major equipment piece in Tables W–1B 

and Table W–1C of this subpart. Use aver-

age component counts as appropriate for 

operations in Eastern and Western U.S., 

according to Table W–1D of this subpart. 

Underground natural gas storage shall 

count the components listed for popu-

lation emission factors in Table W–4. 

LNG Storage shall count the number of 

vapor recovery compressors. LNG import 

and export shall count the number of 

vapor recovery compressors. Natural gas 

distribution shall count the meter/regu-

lator runs as described in paragraph (r)(6) 

of this section. 

EF = Population emission factor for the spe-

cific component type, as listed in Table 

W–1A and Tables W–3 through Table W–7 

of this subpart. Use appropriate popu-

lation emission factor for operations in 

Eastern and Western U.S., according to 

Table W–1D of this subpart. EF for 

meter/regulator runs at above grade me-

tering-regulating stations is determined 

in Equation W–32 of this section. 

GHGi = For onshore petroleum and natural 

gas production facilities, concentration 

of GHGi, CH4 or CO2, in produced natural 
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gas as defined in paragraph (u)(2) of this 

section; for onshore natural gas trans-

mission compression and underground 

natural gas storage, GHGi equals 0.975 for 

CH4 and 1.1 × 10¥2 for CO2; for LNG stor-

age and LNG import and export equip-

ment, GHGi equals 1 for CH4 and 0 for 

CO2; and for natural gas distribution, 

GHGi equals 1 for CH4 and 1.1 × 10¥2 CO2. 

Ts = Average estimated time that each com-

ponent type associated with the equip-

ment leak emission was operational in 

the calendar year, in hours, using engi-

neering estimate based on best available 

data. 

(1) Calculate both CH4 and CO2 mass 

emissions from volumetric emissions 

using calculations in paragraph (v) of 

this section. 

(2) Onshore petroleum and natural 

gas production facilities shall use the 

appropriate default population emis-

sion factors listed in Table W–1A of 

this subpart for equipment leaks from 

valves, connectors, open ended lines, 

pressure relief valves, pump, flanges, 

and other. Major equipment and com-

ponents associated with gas wells are 

considered gas service components in 

reference to Table 1–A of this subpart 

and major natural gas equipment in 

reference to Table W–1B of this sub-

part. Major equipment and components 

associated with crude oil wells are con-

sidered crude service components in 

reference to Table 1–A of this subpart 

and major crude oil equipment in ref-

erence to Table W–1C of this subpart. 

Where facilities conduct EOR oper-

ations the emissions factor listed in 

Table W–1A of this subpart shall be 

used to estimate all streams of gases, 

including recycle CO2 stream. The com-

ponent count can be determined using 

either of the methodologies described 

in this paragraph (r)(2). The same 

methodology must be used for the en-

tire calendar year. 

(i) Component Count Methodology 1. 
For all onshore petroleum and natural 

gas production operations in the facil-

ity perform the following activities: 

(A) Count all major equipment listed 

in Table W–1B and Table W–1C of this 

subpart. For meters/piping, use one me-

ters/piping per well-pad. 

(B) Multiply major equipment counts 

by the average component counts list-

ed in Table W–1B and W–1C of this sub-

part for onshore natural gas production 

and onshore oil production, respec-

tively. Use the appropriate factor in 

Table W–1A of this subpart for oper-

ations in Eastern and Western U.S. ac-

cording to the mapping in Table W–1D 

of this subpart. 

(ii) Component Count Methodology 2. 
Count each component individually for 

the facility. Use the appropriate factor 

in Table W–1A of this subpart for oper-

ations in Eastern and Western U.S. ac-

cording to the mapping in Table W–1D 

of this subpart. 

(3) Underground natural gas storage 

facilities for storage wellheads shall 

use the appropriate default population 

emission factors listed in Table W–4 of 

this subpart for equipment leak from 

connectors, valves, pressure relief 

valves, and open ended lines. 

(4) LNG storage facilities shall use 

the appropriate default population 

emission factors listed in Table W–5 of 

this subpart for equipment leak from 

vapor recovery compressors. 

(5) LNG import and export facilities 

shall use the appropriate default popu-

lation emission factor listed in Table 

W–6 of this subpart for equipment leak 

from vapor recovery compressors. 

(6) Natural gas distribution facilities 

shall use the appropriate emission fac-

tors as described in paragraph (r)(6) of 

this section. 

(i) Below grade metering-regulating 

stations; distribution mains; and dis-

tribution services, shall use the appro-

priate default population emission fac-

tors listed in Table W–7 of this subpart. 

Below grade T–D transfer stations shall 

use the emission factor for below grade 

metering-regulating stations. 

(ii) Emissions from all above grade 

metering-regulating stations (includ-

ing above grade TD transfer stations) 

shall be calculated by applying the 

emission factor calculated in Equation 

W–32 and the total count of meter/regu-

lator runs at all above grade metering- 

regulating stations (inclusive of TD 

transfer stations) to Equation W–31. 

The facility wide emission factor in 

Equation W–32 will be calculated by 

using the total volumetric GHG emis-

sions at standard conditions for all 

equipment leak sources calculated in 

Equation W–30B in paragraph (q)(8) of 

this section and the count of meter/reg-

ulator runs located at above grade 
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transmission-distribution transfer sta-

tions that were monitored over the 

years that constitute one complete 

cycle as per (q)(8)(i) of this section. A 

meter on a regulator run is considered 

one meter or regulator run. Reporters 

that do not have above grade T–D 

transfer stations shall report a count 

of above grade metering-regulating 

stations only and do not have to com-

ply with § 98.236(c)(16)(xix). 

Where: 

EF = Facility emission factor for a meter/ 

regulator run per component type at 

above grade metering-regulating for 

GHGi in cubic feet per meter/regulator 

run per hour. 

Es,i = Annual volumetric GHG i emissions, 

CO2 or CH4 at standard condition from 

each component type at all above grade 

TD transfer stations, from Equation W– 

30B. 

Count = Total number of meter/regulator 

runs at all TD transfer stations that 

were monitored over the years that con-

stitute one complete cycle as per (q)(8)(i) 

of this section. 

8760 = Conversion to hourly emissions 

(s) Offshore petroleum and natural gas 
production facilities. Report CO2, CH4, 

and N2O emissions for offshore petro-

leum and natural gas production from 

all equipment leaks, vented emission, 

and flare emission source types as iden-

tified in the data collection and emis-

sions estimation study conducted by 

BOEMRE in compliance with 30 CFR 

250.302 through 304. 

(1) Offshore production facilities 

under BOEMRE jurisdiction shall re-

port the same annual emissions as cal-

culated and reported by BOEMRE in 

data collection and emissions esti-

mation study published by BOEMRE 

referenced in 30 CFR 250.302 through 304 

(GOADS). 

(i) For any calendar year that does 

not overlap with the most recent 

BOEMRE emissions study publication 

year, report the most recent BOEMRE 

reported emissions data published by 

BOEMRE referenced in 30 CFR 250.302 

through 304 (GOADS). Adjust emissions 

based on the operating time for the fa-

cility relative to the operating time in 

the most recent BOEMRE published 

study. 

(ii) [Reserved] 

(2) Offshore production facilities that 

are not under BOEMRE jurisdiction 

shall use monitoring methods and cal-

culation methodologies published by 

BOEMRE referenced in 30 CFR 250.302 

through 304 to calculate and report 

emissions (GOADS). 

(i) For any calendar year that does 

not overlap with the most recent 

BOEMRE emissions study publication, 

report the most recent reported emis-

sions data with emissions adjusted 

based on the operating time for the fa-

cility relative to operating time in the 

previous reporting period. 

(ii) [Reserved] 

(3) If BOEMRE discontinues or delays 

their data collection effort by more 

than 4 years, then offshore reporters 

shall once in every 4 years use the 

most recent BOEMRE data collection 

and emissions estimation methods to 

report emission from the facility 

sources. 

(4) For either first or subsequent year 

reporting, offshore facilities either 

within or outside of BOEMRE jurisdic-

tion that were not covered in the pre-

vious BOEMRE data collection cycle 

shall use the most recent BOEMRE 

data collection and emissions esti-

mation methods published by BOEMRE 

referenced in 30 CFR 250.302 through 304 

to calculate and report emissions 

(GOADS) to report emissions. 

(t) Volumetric emissions. Calculate vol-

umetric emissions at standard condi-

tions as specified in paragraphs (t)(1) or 

(2) of this section, with actual pressure 

and temperature determined by engi-

neering estimates based on best avail-

able data unless otherwise specified. 

(1) Calculate natural gas volumetric 

emissions at standard conditions using 
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actual natural gas emission tempera-

ture and pressure, and Equation W–33 

of this section. 

where: 

Es,n = Natural gas volumetric emissions at 

standard temperature and pressure (STP) 

conditions in cubic feet. 

Ea,n = Natural gas volumetric emissions at 

actual conditions in cubic feet. 

Ts = Temperature at standard conditions (60 

°F). 

Ta = Temperature at actual emission condi-

tions (°F). 

Ps = Absolute pressure at standard condi-

tions (14.7 psia). 

Pa = Absolute pressure at actual conditions 

(psia). 

(2) Calculate GHG volumetric emis-

sions at standard conditions using ac-

tual GHG emissions temperature and 

pressure, and Equation W–34 of this 

section. 

where: 

Es,i = GHG i volumetric emissions at stand-

ard temperature and pressure (STP) con-

ditions in cubic feet. 

Ea,i = GHG i volumetric emissions at actual 

conditions in cubic feet. 

Ts = Temperature at standard conditions (60 

°F). 

Ta = Temperature at actual emission condi-

tions (°F). 

Ps = Absolute pressure at standard condi-

tions (14.7 psia). 

Pa = Absolute pressure at actual conditions 

(psia). 

(3) Reporters using 68 °F for standard 

temperature may use the ratio 519.67/ 

527.67 to convert volumetric emissions 

from 68 °F to 60 °F. 

(u) GHG volumetric emissions. Cal-

culate GHG volumetric emissions at 

standard conditions as specified in 

paragraphs (u)(1) and (2) of this section, 

with mole fraction of GHGs in the nat-

ural gas determined by engineering es-

timate based on best available data un-

less otherwise specified. 

(1) Estimate CH4 and CO2 emissions 

from natural gas emissions using Equa-

tion W–35 of this section. 

where: 

Es,i = GHG i (either CH4 or CO2) volumetric 

emissions at standard conditions in cubic 

feet. 

Es,n = Natural gas volumetric emissions at 

standard conditions in cubic feet. 

Mi = Mole fraction of GHG i in the natural 

gas. 

(2) For Equation W–35 of this section, 

the mole fraction, Mi, shall be the an-

nual average mole fraction for each 

sub-basin category or facility, as speci-

fied in paragraphs (u)(2)(i) through (vii) 

of this section. 

(i) GHG mole fraction in produced 

natural gas for onshore petroleum and 

natural gas production facilities. If you 

have a continuous gas composition an-

alyzer for produced natural gas, you 

must use an annual average of these 

values for determining the mole frac-

tion. If you do not have a continuous 
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gas composition analyzer, then you 

must use an annual average gas com-

position based on your most recent 

available analysis of the sub-basin cat-

egory or facility, as applicable to the 

emission source. 

(ii) GHG mole fraction in feed nat-

ural gas for all emissions sources up-

stream of the de-methanizer or dew 

point control and GHG mole fraction in 

facility specific residue gas to trans-

mission pipeline systems for all emis-

sions sources downstream of the de- 

methanizer overhead or dew point con-

trol for onshore natural gas processing 

facilities. For onshore natural gas 

processing plants that solely frac-

tionate a liquid stream, use the GHG 

mole percent in feed natural gas liquid 

for all streams. If you have a contin-

uous gas composition analyzer on feed 

natural gas, you must use these values 

for determining the mole fraction. If 

you do not have a continuous gas com-

position analyzer, then annual samples 

must be taken according to methods 

set forth in § 98.234(b). 

(iii) GHG mole fraction in trans-

mission pipeline natural gas that 

passes through the facility for the on-

shore natural gas transmission com-

pression industry segment. You may 

use a default 95 percent methane and 1 

percent carbon dioxide fraction for 

GHG mole fraction in natural gas. 

(iv) GHG mole fraction in natural gas 

stored in the underground natural gas 

storage industry segment. You may use 

a default 95 percent methane and 1 per-

cent carbon dioxide fraction for GHG 

mole fraction in natural gas. 

(v) GHG mole fraction in natural gas 

stored in the LNG storage industry seg-

ment. You may use a default 95 percent 

methane and 1 percent carbon dioxide 

fraction for GHG mole fraction in nat-

ural gas. 

(vi) GHG mole fraction in natural gas 

stored in the LNG import and export 

industry segment. For export facilities 

that receive gas from transmission 

pipelines, you may use a default 95 per-

cent methane and 1 percent carbon di-

oxide fraction for GHG mole fraction in 

natural gas. 

(vii) GHG mole fraction in local dis-

tribution pipeline natural gas that 

passes through the facility for natural 

gas distribution facilities. You may use 

a default 95 percent methane and 1 per-

cent carbon dioxide fraction for GHG 

mole fraction in natural gas. 

(v) GHG mass emissions. Calculate 

GHG mass emissions in carbon dioxide 

equivalent by converting the GHG vol-

umetric emissions at standard condi-

tions into mass emissions using Equa-

tion W–36 of this section. 

Where: 

Massi = GHGi (either CH4, CO2, or N2O) mass 

emissions in metric tons CO2e. 

Es,i = GHGi (either CH4, CO2, or N2O) volu-

metric emissions at standard conditions, 

in cubic feet. 

ri = Density of GHGi. Use 0.0526 kg/ft3 for CO2 
and N2O, and 0.0422 kg/ft3 for CH4 at 60 °F 

and 14.7 psia. 

GWP = Global warming potential, 1 for CO2, 
21 for CH4, and 310 for N2O. 

(w) EOR injection pump blowdown. 
Calculate CO2 pump blowdown emis-

sions as follows: 

(1) Calculate the total volume in 

cubic feet (including pipelines, mani-

folds and vessels) between isolation 

valves. 

(2) Retain logs of the number of 

blowdowns per calendar year. 

(3) Calculate the total annual venting 

emissions using Equation W–37 of this 

section: 
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Where: 

MassCO2 = Annual EOR injection gas venting 

emissions in metric tons from 

blowdowns. 

N = Number of blowdowns for the equipment 

in the calendar year. 

Vv = Total volume in cubic feet of blowdown 

equipment chambers (including pipe-

lines, manifolds and vessels) between iso-

lation valves. 

Rc = Density of critical phase EOR injection 

gas in kg/ft3. You may use an appropriate 

standard method published by a con-

sensus-based standards organization if 

such a method exists or you may use an 

industry standard practice to determine 

density of super critical EOR injection 

gas. 

GHGCO2 = Mass fraction of CO2 in critical 

phase injection gas. 

1 × 10¥3 = Conversion factor from kilograms 

to metric tons. 

(x) EOR hydrocarbon liquids dis-

solved CO2. Calculate dissolved CO2 in 

hydrocarbon liquids produced through 

EOR operations as follows: 

(1) Determine the amount of CO2 re-

tained in hydrocarbon liquids after 

flashing in tankage at STP conditions. 

Annual samples must be taken accord-

ing to methods set forth in § 98.234(b) to 

determine retention of CO2 in hydro-

carbon liquids immediately down-

stream of the storage tank. Use the an-

nual analysis for the calendar year. 

(2) Estimate emissions using Equa-

tion W–38 of this section. 

Where: 

MassCO2 = Annual CO2 emissions from CO2 re-

tained in hydrocarbon liquids produced 

through EOR operations beyond tankage, 

in metric tons. 

Shl = Amount of CO2 retained in hydrocarbon 

liquids in metric tons per barrel, under 

standard conditions. 

Vhl = Total volume of hydrocarbon liquids 

produced at the EOR operations in bar-

rels in the calendar year. 

(y) [Reserved] 

(z) Onshore petroleum and natural gas 
production and natural gas distribution 
combustion emissions. Calculate CO2, 
CH4, and N2O combustion-related emis-

sions from stationary or portable 

equipment, except as specified in para-

graph (z)(3) and (z)(4) of this section, as 

follows: 

(1) If a fuel combusted in the sta-

tionary or portable equipment is listed 

in Table C–1 of subpart C of this part, 

or is a blend containing one or more 

fuels listed in Table C–1, calculate 

emissions according to (z)(1)(i). If the 

fuel combusted is natural gas and is of 

pipeline quality specification and has a 

minimum high heat value of 950 Btu 

per standard cubic foot, use the cal-

culation methodology described in 

(z)(1)(i) and you may use the emission 

factor provided for natural gas as listed 

in Table C–1. If the fuel is natural gas, 

and is not pipeline quality or has a 

high heat value of less than 950 Btu per 

standard cubic feet, calculate emis-

sions according to (z)(2). If the fuel is 

field gas, process vent gas, or a blend 

containing field gas or process vent 

gas, calculate emissions according to 

(z)(2). 

(i) For fuels listed in Table C–1 or a 

blend containing one or more fuels list-

ed in Table C–1, calculate CO2, CH4, and 

N2O emissions according to any Tier 

listed in subpart C of this part. You 

must follow all applicable calculation 

requirements for that tier listed in 

98.33, any monitoring or QA/QC require-

ments listed for that tier in 98.34, any 

missing data procedures specified in 

98.35, and any recordkeeping require-

ments specified in 98.37. 

(ii) Emissions from fuel combusted in 

stationary or portable equipment at 

onshore natural gas and petroleum pro-

duction facilities and at natural gas 

distribution facilities will be reported 

according to the requirements specified 

in 98.236(c)(19) and not according to the 

reporting requirements specified in 

subpart C of this part. 

(2) For fuel combustion units that 

combust field gas, process vent gas, a 

blend containing field gas or process 

vent gas, or natural gas that is not of 

pipeline quality or that has a high heat 

value of less than 950 Btu per standard 

cubic feet, calculate combustion emis-

sions as follows: 
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(i) You may use company records to 

determine the volume of fuel com-

busted in the unit during the reporting 

year. 

(ii) If you have a continuous gas com-

position analyzer on fuel to the com-

bustion unit, you must use these com-

positions for determining the con-

centration of gas hydrocarbon con-

stituent in the flow of gas to the unit. 

If you do not have a continuous gas 

composition analyzer on gas to the 

combustion unit, you must use the ap-

propriate gas compositions for each 

stream of hydrocarbons going to the 

combustion unit as specified in the ap-

plicable paragraph in (u)(2) of this sec-

tion. 

(iii) Calculate GHG volumetric emis-

sions at actual conditions using Equa-

tions W–39A and W–39B of this section: 

Where: 

ECO2 = Contribution of annual CO2 emissions 

from portable or stationary fuel combus-

tion sources in cubic feet, under actual 

conditions. 

Va = Volume of gas sent to combustion unit 

in cubic feet, during the year. 

YCO2 = Concentration of CO2 constituent in 

gas sent to combustion unit. 

Ea,CH4 = Contribution of annual CH4 emis-

sions from portable or stationary fuel 

combustion sources in cubic feet, under 

actual conditions. 

h = Fraction of gas combusted for portable 

and stationary equipment determined 

using engineering estimation. For inter-

nal combustion devices, a default of 0.995 

can be used. 

Yj = Concentration of gas hydrocarbon con-

stituents j (such as methane, ethane, 

propane, butane, and pentanes plus) in 

gas sent to combustion unit. 

Rj = Number of carbon atoms in the gas hy-

drocarbon constituent j; 1 for methane, 2 

for ethane, 3 for propane, 4 for butane, 

and 5 for pentanes plus, in gas sent to 

combustion unit. 

YCH4 = Concentration of methane constituent 

in gas sent to combustion unit. 

(iv) Calculate GHG volumetric emis-

sions at standard conditions using cal-

culations in paragraph (t) of this sec-

tion. 

(v) Calculate both combustion-re-

lated CH4 and CO2 mass emissions from 

volumetric CH4 and CO2 emissions 

using calculation in paragraph (v) of 

this section. 

(vi) Calculate N2O mass emissions 

using Equation W–40 of this section. 

Where: 

MassN 2 O = Annual N2O emissions from the 

combustion of a particular type of fuel 

(metric tons CO2e). 

Fuel = Mass or volume of the fuel combusted 

(mass or volume per year, choose appro-

priately to be consistent with the units 

of HHV). 

HHV = For the high heat value for field gas 

or process vent gas, use 1.235 × 10¥3 
mmBtu/scf for HHV. 

EF = Use 1.0 × 10¥4 kg N2O/mmBtu. 

1 × 10¥3 = Conversion factor from kilograms 

to metric tons. 

GWP = Global warming potential, as listed 

in Table A–1 of subpart A of this part. 

(3) External fuel combustion sources 

with a rated heat capacity equal to or 

less than 5 mmBtu/hr do not need to re-

port combustion emissions or include 

these emissions for threshold deter-

mination in § 98.231(a). You must report 
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the type and number of each external 

fuel combustion unit. 

(4) Internal fuel combustion sources, 

not compressor-drivers, with a rated 

heat capacity equal to or less than 1 

mmBtu/hr (or the equivalent of 130 

horsepower), do not need to report 

combustion emissions or include these 

emissions for threshold determination 

in § 98.231(a). You must report the type 

and number of each internal fuel com-

bustion unit. 

[75 FR 74488, Nov. 30, 2010, as amended at 76 

FR 80575, Dec. 23, 2011] 

§ 98.234 Monitoring and QA/QC re-
quirements. 

The GHG emissions data for petro-

leum and natural gas emissions sources 

must be quality assured as applicable 

as specified in this section. Offshore pe-

troleum and natural gas production fa-

cilities shall adhere to the monitoring 

and QA/QC requirements as set forth in 

30 CFR 250. 

(a) You must use any of the methods 

described as follows in this paragraph 

to conduct leak detection(s) of equip-

ment leaks and through-valve leakage 

from all source types listed in 

§ 98.233(k), (o), (p) and (q) that occur 

during a calendar year, except as pro-

vided in paragraph (a)(4) of this sec-

tion. 

(1) Optical gas imaging instrument. Use 

an optical gas imaging instrument for 

equipment leak detection in accord-

ance with 40 CFR part 60, subpart A, 

§ 60.18 of the Alternative work practice for 
monitoring equipment leaks, 
§ 60.18(i)(1)(i); § 60.18(i)(2)(i) except that 

the monitoring frequency shall be an-

nual using the detection sensitivity 

level of 60 grams per hour as stated in 

40 CFR Part 60, subpart A, Table 1: De-
tection Sensitivity Levels; § 60.18(i)(2)(ii) 

and (iii) except the gas chosen shall be 

methane, and § 60.18(i)(2)(iv) and (v); 

§ 60.18(i)(3); § 60.18(i)(4)(i) and (v); in-

cluding the requirements for daily in-

strument checks and distances, and ex-

cluding requirements for video records. 

Any emissions detected by the optical 

gas imaging instrument is a leak un-

less screened with Method 21 (40 CFR 

part 60, appendix A–7) monitoring, in 

which case 10,000 ppm or greater is des-

ignated a leak. In addition, you must 

operate the optical gas imaging instru-

ment to image the source types re-

quired by this subpart in accordance 

with the instrument manufacturer’s 

operating parameters. Unless using 

methods in paragraph (a)(2) of this sec-

tion, an optical gas imaging instru-

ment must be used for all source types 

that are inaccessible and cannot be 

monitored without elevating the moni-

toring personnel more than 2 meters 

above a support surface. 

(2) Method 21. Use the equipment leak 

detection methods in 40 CFR part 60, 

appendix A–7, Method 21. If using Meth-

od 21 monitoring, if an instrument 

reading of 10,000 ppm or greater is 

measured, a leak is detected. Inacces-

sible emissions sources, as defined in 40 

CFR part 60, are not exempt from this 

subpart. Owners or operators must use 

alternative leak detection devices as 

described in paragraph (a)(1) or (a)(2) of 

this section to monitor inaccessible 

equipment leaks or vented emissions. 

(3) Infrared laser beam illuminated in-
strument. Use an infrared laser beam il-

luminated instrument for equipment 

leak detection. Any emissions detected 

by the infrared laser beam illuminated 

instrument is a leak unless screened 

with Method 21 monitoring, in which 

case 10,000 ppm or greater is designated 

a leak. In addition, you must operate 

the infrared laser beam illuminated in-

strument to detect the source types re-

quired by this subpart in accordance 

with the instrument manufacturer’s 

operating parameters. 

(4) [Reserved] 

(5) Acoustic leak detection device. Use 

the acoustic leak detection device to 

detect through-valve leakage. When 

using the acoustic leak detection de-

vice to quantify the through-valve 

leakage, you must use the instrument 

manufacturer’s calculation methods to 

quantify the through-valve leak. When 

using the acoustic leak detection de-

vice, if a leak of 3.1 scf per hour or 

greater is calculated, a leak is de-

tected. In addition, you must operate 

the acoustic leak detection device to 

monitor the source valves required by 

this subpart in accordance with the in-

strument manufacturer’s operating pa-

rameters. Acoustic stethoscope type 

devices designed to detect through 

valve leakage when put in contact with 
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