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February 6, 2017 
 
 
MEMORANDUM 
 
To:  Tom Moore, WESTAR; Julie McDill, MARAMA; Theresa Pella, CenSARA; Mark Janssen, 

LADCO 
From:  John Grant, Amnon Bar-Ilan; Ramboll Environ 
Subject:  Analysis of the National Oil and Gas Emission Inventory 
 

1.0 Introduction 
In this memorandum we evaluate the 2014 National Emission Inventory (NEI) version 1 (v1) in order 
to enhance understanding of the representativeness and completeness of the data used in the 
national inventory and to prioritize national data needs. Below we have described and analyzed 
available national oil and gas (O&G) inventory input sources. We have also made prioritized 
recommendations of which input data sources could be improved to enhance inventory accuracy.  

Accurate O&G emission inventories are critical for effective air quality planning and for the 
development of effective emission control programs. In recent years there have been numerous 
efforts to develop and refine O&G inventories at national, state and local levels. For instance, the 
United States Environmental Protection Agency (EPA) recently released the Final Information 
Collection Request (ICR) for the Oil and Natural Gas Industry which is part of EPA’s effort to gather 
additional data necessary for developing regulations to reduce emissions from existing O&G sources. 
Information gathered as part of that effort may well be able to address some of the issues identified 
here. 

O&G emission sources are typically divided into nonpoint and point sources. Upstream well-sites are 
generally treated as nonpoint sources (though some well-site sources are inventoried as point 
sources depending on local emission permitting and reporting requirements). Midstream gathering 
and treating facilities (e.g. compressor stations and gas plants) are typically reported as point sources 
because midstream facilities generally have larger per facility emissions than well-sites. There are 
nonpoint midstream sources that typically do not meet state or federal reporting criteria such as 
pipeline fugitive leaks, pipeline pigging, and smaller point source facilities. For nonpoint sources, 
representative process-specific inputs, primarily based on active well counts and O&G production 
across several well-sites, are typically used to estimate emissions by source category. For point 
sources, facility owner/operator estimates of facility-level emissions are submitted to the permitting 
authority. 

This analysis focuses on the on-shore Production and Processing subsector (items 1, 2a, 3, and 4 in 
Figure 1). Hereafter, items 1) Drilling and Well Completion and 2a) Onshore Producing Wells are 
collectively referred to as “well-site” sources and items 3) Gathering and Boosting and 4) Gas 
Processing Plant are collectively referred to as “midstream” sources. O&G on-shore Production and 
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Processing subsector nitrogen oxides (NOx) and volatile organic compound (VOC) emissions are 
evaluated herein because these are the criteria pollutant emissions from the O&G sector that are 
expected to have the most substantial effects on air quality. 

 

Figure 1.  Petroleum and Natural Gas Industry schematic1. 
 
 
We have organized this analysis by whether O&G emissions were reported in the 2014 NEI as point 
or nonpoint sources. The NEI includes facility-level emissions as point sources; nonpoint emissions in 
the NEI are intended to capture all remaining sources not included as point sources. O&G emissions 
are developed for the NEI in several ways using a combination of the following methods for a given 
geographical area: 

1. State/local/tribal (S/L/T) agencies develop facility-level emissions for inclusion in the point 
source inventory.  This is typical for midstream facilities, although some S/L/T agencies report 
well-site emissions as point sources.  

2. S/L/T agencies develop facility-level emissions which are included in the nonpoint source 
inventory as aggregated county totals. This is typical of well-site emissions for which some 
S/L/T agencies collect detailed permit emissions data. 

3. S/L/T agencies develop nonpoint source emissions for inclusion in the nonpoint source 
inventory either outside of the EPA O&G Tool or using the EPA O&G Tool. This is typical of 

                                                       
1 https://www.epa.gov/ghgreporting/subpart-w-basic-information  

https://www.epa.gov/ghgreporting/subpart-w-basic-information
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S/L/T agencies that have their own tools and resources for developing O&G emissions or wish 
to use the EPA O&G Tool to estimate emissions. 

4. EPA applies the O&G Tool to estimate nonpoint source emissions. This is typical of S/L/T 
agencies that do not have their own tools or resources for developing O&G emissions. 

1.1 Fat-Tails 
Accounting for emissions from high emitting O&G sources (“super-emitters” or “fat-tails”) is an 
evolving area of O&G inventory development. We have included discussion of fat-tails in this 
introductory section because fat-tail emissions are applicable to both point and nonpoint sources. 
Analyses of O&G hydrocarbon fugitive and vent source emissions measurements collected in several 
studies show that a small percentage of O&G sites contribute a large fraction of hydrocarbon 
emissions (Brandt et al., 20142). Analysis of hydrocarbon emission measurements from 18 studies 
across several O&G production areas in the U.S. indicated that the largest 5% of emission sources 
comprised over 50% of fugitive and vent source methane emissions (Brandt et al. 20163). Results of 
helicopter-based infrared surveys of more than 8,000 O&G well pads across several O&G areas in the 
U.S. showed that 4% of all surveyed O&G well pads were high emitters with over 92% of high 
emitters due to tank vents and hatches and the remaining high emitters due to dehydrators, 
separators, trucks unloading oil from tanks, and unlit or malfunctioning flares (Lyon et al., 20164)5. 
High emitters are primarily stochastic (i.e. random); leak detection and repair (LDAR) surveys have 
been identified as a method by which fat-tail emissions may be controlled. High emitters are likely 
underrepresented in emission rate estimates that are a basis of O&G emissions in the 2014 NEI for 
several fugitive and venting emission source categories. Future versions of the NEI should consider 
how to account for fat-tails and report on the extent to which fat-tails are missing from NEI O&G 
emissions. 

2.0 Point Sources O&G Emissions 
Point source O&G emissions in the NEI consist of Production and Processing, Natural Gas 
Transmission and Storage, and Distribution subsector emissions.  As mentioned above, this analysis 
focuses on on-shore Production and Processing subsector O&G emissions.  

2.1 Point Source O&G Emission Summary 
We extracted point source O&G emissions from the 2014 NEI (v1) by O&G North American Industry 
Classification System (NAICS code). Table 1 shows the O&G NAICS codes and associated national on-
shore O&G NOx and VOC emissions; all point source O&G emissions included in this memorandum 
are consistent with the estimates shown in Table 1. Since the focus of this analysis is not the Natural 
Gas Transmission and Storage or Distribution subsectors, natural gas distribution NAICS codes (2212, 

                                                       
2 Brandt, A.R., et al. (2014), Methane Leaks from North American Natural Gas Systems, Science, 343, 733-735 
3 Brandt, A.R., et al. (2016), Methane Leaks from Natural Gas Systems Follow Extreme Distributions, Environmental 
Science & Technology, 2016, 50, 12512-12520, doi: 10.1021/acs.est.6b04303. 
4 Lyon, D.R., et al. (2016), Aerial Surveys of Elevated Hydrocarbon Emissions from Oil and Gas Production Sites, 
Environmental Science & Technology,2016, 50, 4877-4886, doi: 10.1021/acs.est.6b00705. 
5 Measurement limitations did not allow for detection of pneumatic controller or chemical injection pump high emitters. 
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22121, and 221210) are not included in Table 16. As shown in Table 1, well-site, midstream, and 
transmission source emissions cannot be distinguished from each other in the 2014 NEI based upon 
the facility NAICS code. There is overlap across Production and Processing, Natural Gas Transmission 
and Storage, and Distribution subsectors for several NAICS codes. The Production and Processing, 
Natural Gas Transmission and Storage, and Distribution subsectors often all have different 
characteristics including: 

• Different infrastructure profiles and product compositions; 
• Different applicable regulations; 
• Different S/L/T or federal permitting requirements; 
• Different reporting requirements under GHGRP Subpart W; and 
• Different completeness of coverage in the NEI. 

 
Therefore, adding subsector distinctions to the NEI to allow for separation of these emissions is 
recommended to allow for a more detailed understanding of each subsector’s emissions. 

The NEI facility source type field can be used to distinguish O&G facilities for the following on-shore 
O&G facility types: oil or gas facility (on-shore), tank battery, gas plant, and compressor station. The 
facility source type field is unpopulated for a substantial fraction of emissions in the 2014 NEI. In 
future NEIs, it may be prudent to revise O&G sector facility sources types to allow for distinguishing 
of emissions by O&G subsector and to allow S/L/T submitters to update this field.  Such an expanded 
list could include the following source types: wellhead site, central collection point (not at the 
wellhead), lateral/gathering compressor station or booster station upstream of a gas plant, gas 
processing plant (NGL removal), transmission compressor/booster station downstream of a gas 
plant, or storage facility. 

Table 1. National on-shore O&G 2014 NEI v1 point source emission totals by NAICS code. 

NAICS description 
NAICS 
code Source Type 

Emissions 
(tpy1) 

Percent of 
Emissions 

NOx VOC NOx VOC 
Oil and Gas Extraction 2111 well-site, midstream 253 88 0% 0% 
Oil and Gas Extraction 21111 well-site, midstream 995 197 0% 0% 
Crude Petroleum and Natural Gas 
Extraction 211111 well-site, midstream 147,843 67,427 34% 50% 
Natural Gas Liquid Extraction 211112 well-site, midstream 64,924 30,074 15% 22% 
Drilling Oil and Gas Wells 213111 well-site 136 21 0% 0% 
Support Activities for Oil and Gas 
Operations 213112 well-site, midstream 4,196 2,358 1% 2% 
Pipeline Transportation of Natural Gas 4862 midstream, transmission 300 18 0% 0% 
Pipeline Transportation of Crude Oil 48611 midstream, transmission 0 167 0% 0% 

                                                       
6 SCC codes for the “Industrial Processes - Oil & Gas Production” sector (available at https://ofmpub.epa.gov/sccsearch/) 
may also be used for querying O&G sources. However, since (i) available SCC’s do not cover effectively all types of O&G 
sources from all O&G subsectors and (ii) many S/L/T use SCC’s from other sectors at O&G facilities, the NAICS code was 
used to best facilitate focusing on emissions from midstream facilities. 

https://ofmpub.epa.gov/sccsearch/
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NAICS description 
NAICS 
code Source Type 

Emissions 
(tpy1) 

Percent of 
Emissions 

NOx VOC NOx VOC 
Pipeline Transportation of Natural Gas 48621 midstream, transmission 37,120 4,554 8% 3% 
Pipeline Transportation of Crude Oil 486110 midstream, transmission 1,024 6,318 0% 5% 
Pipeline Transportation of Natural Gas 486210 midstream, transmission 182,378 23,160 42% 17% 
Grand Total     439,169 134,382  100%  100%  

1 units: tons per year 
 
 
Table 2 shows point source O&G emissions by state along with natural gas production for the same 
states queried as part of the S/L/T agency survey described below. As mentioned above, it is not 
possible to separate Natural Gas Transmissions and Storage subsector emissions from Production 
and Processing subsector emissions which is a reason why some states with little gas production 
have substantial O&G emissions. Additionally, Table 2 emissions contain Distribution or other 
subsector sources that have been incorrectly assigned to a Production and Processing or Natural Gas 
Transmissions and Storage subsector NAICS. We note that (1) states do not capture the same 
percentage of point source O&G emissions – point source reporting and permitting thresholds differ 
by state, (2) the fraction of emissions from Natural Gas Transmissions and Storage subsector sources 
in each state are expected to differ depending on each state’s transmission infrastructure, and (3) 
different oil and gas basins are expected to have different gas gathering, boosting and treating 
requirements.  

Table 2. 2014 NEI v1 NOx and VOC point source O&G emissions for select states ranked by 
O&G production. 

State 
NOx 
(tpy) 

VOC 
(tpy) 

Natural Gas Production by State 
(MMCF/yrA) 

NOx 
(lb/MMCF) 

VOC 
(lb/MMCF) 

Texas 64,979 22,633 8,647,988 15 5 
Pennsylvania 5,949 1,376 4,257,693 3 1 
Alaska 40,001 1,427 2,803,410 29 1 
Oklahoma 60,881 32,856 2,331,086 52 28 
Wyoming 9,878 9,086 1,998,505 10 9 
Louisiana 33,459 11,279 1,907,296 35 12 
Colorado 24,569 24,058 1,643,487 30 29 
New Mexico 17,355 5,238 1,266,379 27 8 
Arkansas 11,034 634 1,122,733 20 1 
West Virginia 12,060 2,307 1,067,114 23 4 
Ohio 8,480 926 512,371 33 4 
North Dakota 2,115 327 463,216 9 1 
Utah 2,258 401 454,545 10 2 
Kansas 30,326 3,720 286,480 212 26 
California 4,545 3,912 218,668 42 36 
Virginia 631 167 133,661 9 3 
Michigan 11,205 1,523 115,065 195 26 
Alabama 9,999 1,463 110,232 181 27 
Montana 1,319 878 59,160 45 30 
New York 1,244 451 20,201 123 45 
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State 
NOx 
(tpy) 

VOC 
(tpy) 

Natural Gas Production by State 
(MMCF/yrA) 

NOx 
(lb/MMCF) 

VOC 
(lb/MMCF) 

Tennessee 3,751 216 5,294 B B 
Illinois 19,369 1,619 1,929 B B 
Nebraska 4,327 343 417 B B 
Maryland 112 52 20 B B 
Missouri 6,856 350 3 B B 
Idaho 884 25 0 B B 
North Carolina 1,149 232 0 B B 
New Jersey 270 91 0 B B 

A units: million cubic-feet per year 
B not included due to relatively small state-level natural gas production 

 
NOx emissions from O&G point sources are dominated by compressor engines (see Figure 2). These 
engines are expected to be mostly natural gas-fuel spark-ignition reciprocating engines burning field 
gas that has not undergone final treatment along with some turbine engines in operation at small 
and large gathering and boosting facilities (i.e. compressor stations) and treating facilities (i.e. 
natural gas plants).  

 

 
Figure 2. 2014 NEI v1 O&G point source NOx emission contributions for select states7. 
 

VOC emissions from point sources are distributed across several source categories including 
compressor engines, fugitive leaks, and tank losses (see Figure 3). These VOC emissions are expected 
                                                       
7 Source contributions are based on SCC descriptions. Note that the suite of SCCs represented in Figure 2 are not limited 
to O&G sector SCCs since NAICS code was used to identify point source midstream emissions. Substantial midstream 
emissions are included in Figure 2 under non-O&G sector SCC codes such as reciprocating engines (e.g. 20200202, 
20200252, 20200253, and 20200254) 
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to be emitted primarily from facilities such as compressor stations and natural gas plants. Fugitive 
VOC emissions from O&G sector pipeline segments are generally not included in the NEI as point (or 
non-point) sources.  

 
Figure 3. 2014 NEI v1 O&G point source NOx emission contributions for select states7. 
 

EPA 2014 NEI (v1) SMOKE ff10 emission files include a column for Control_ID which indicates that for 
the 10 states presented in Figure 3, 11% of compressor engine NOx emissions are controlled, 
primarily by catalytic convertor; the remaining compressor engine emissions have no Control_ID 
which may be indicative of an uncontrolled source or a source for which this field is null. Control_ID 
indicates that 23% of point source VOC emissions are from controlled sources; 52% of controlled 
source emissions are controlled by catalytic converter, catalytic oxidizer, or oxidation catalyst and 
25% are controlled by flare or vapor recovery unit. 77% of point source VOC emissions have no 
Control_ID which may be indicative of an uncontrolled source or a source for which this field is null. 
The percent of controlled emissions by state (Figure 4) ranges from 0% to 25% for NOx and 2% to 
31% for VOC; differences in the fraction of emissions that are controlled by state may result from 
different prevalence of controls by state and/or differences in the completeness of the Control_ID 
field by state. 

Two of the most important metrics for estimating emissions control are percent control measures 
reduction efficiency (control efficiency) and percent control approach capture efficiency  (capture 
efficiency). Control efficiency means the net emission reduction efficiency across all emissions 
control devices8. Capture efficiency is the percentage of an exhaust gas stream actually collected for 
routing to a set of control devices. It is recommended that full control information, including a 
                                                       
8 http://www.ecfr.gov/cgi-bin/text-
idx?SID=4719db7a48cd26050b0732d0f9adc3ad&mc=true&node=pt40.2.51&rgn=div5%22%20\l%20%22se40.2.51_150%
22  

http://www.ecfr.gov/cgi-bin/text-idx?SID=4719db7a48cd26050b0732d0f9adc3ad&mc=true&node=pt40.2.51&rgn=div5%22%20\l%20%22se40.2.51_150%22
http://www.ecfr.gov/cgi-bin/text-idx?SID=4719db7a48cd26050b0732d0f9adc3ad&mc=true&node=pt40.2.51&rgn=div5%22%20\l%20%22se40.2.51_150%22
http://www.ecfr.gov/cgi-bin/text-idx?SID=4719db7a48cd26050b0732d0f9adc3ad&mc=true&node=pt40.2.51&rgn=div5%22%20\l%20%22se40.2.51_150%22
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specific indication whether a process is controlled or not, is collected for all O&G point sources in the 
NEI.  

  

Figure 4. Percent of point source O&G emissions for which control ID is available for NOx 
(left panel) and VOC (right panel) in 2014 NEI v1. 
 
 
We performed a screening analysis to understand the extent to which well-site emissions are 
included in the point source emissions inventory. Sources were identified as well-sites if the facility 
name included key identifiers (unit, field, federal, well pad, pad) or were from a drilling and 
exploration SCC code. Sources in which the facility name would indicate a compressor station or gas 
plant were excluded from the identified well-site sources. Figure 5 shows that the percentage of 
point source O&G emissions from well-site sources differs considerably by state. Colorado, which has 
low permitting thresholds (1 tpy or 2 tpy depending on facility location), has the highest percentage 
of point source O&G emissions from well-site sources (3.5%  for NOx and 7.2% for VOC); no other 
state showed more than 1.6% of NOx or VOC point source emissions from well-site sources. In order 
to avoid double counting point and nonpoint source well-site emissions, S/L/T agencies and EPA 
ensure that point source emissions are not included in the nonpoint source inventory. Such 
reconciliation could be facilitated by subsector identification in the NEI point source emission 
inventory based on revisions to facility source type code options mentioned above.  
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Figure 5. Percent of point source O&G emissions from well-site sources in 2014 NEI v1. 
 

2.2 S/L/T Agency Survey 
The extent to which point source O&G facilities are captured in a point source inventory is a key 
determiner of the extent to which nonpoint sources must capture remaining emissions in order for 
the combined point and nonpoint sources to accurately represent all O&G emissions. Point source 
emissions in the NEI are developed primarily from S/L/T agency submissions. The NEI is expected to 
capture all emissions from Title V sources. Such facilities are also classified as Air Emissions Reporting 
Requirements (AERR) Type B facilities and all S/L/T agencies must report emissions from Type B 
facilities sources within their jurisdiction. Title V sources have actual or potential emissions above 
major source thresholds: 100 tons per year for any criteria air pollutant (CAP) or 10 tons per year for 
any hazardous air pollutant (HAP) in attainment areas; non-attainment areas have lower emission 
thresholds for major sources depending on attainment status. For midstream facilities that do not 
meet Title V criteria, inclusion in the NEI is dependent on whether individual S/L/T agencies have 
permitting programs that regulate such facilities and whether emissions from these sources are 
estimated and reported by the S/L/T agency to EPA for inclusion in the NEI.  

With the assistance of project funders and Oklahoma Department of Environmental Quality staff, 
Ramboll Environ developed a brief survey sent to S/L/T agencies by email to query information from 
S/L/T agencies to better understand the extent to which point source submissions to the 2014 NEI 
include emissions below Title V permitting thresholds. The survey included the following query: 

Were sources in addition to Title V (i.e., AERR Type B) sources reported in your agency’s 
point source submittal to the 2014 NEI? If so, please provide emission reporting thresholds by 
pollutant. 
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The survey was sent to 31 S/L/T agencies; all 31 agencies responded to the survey. Of the 31 S/L/T 
respondents 14 (45%) indicated that they only submitted Title V sources; 17 (55%) respondents 
indicated that they submitted sources permitted below Title V thresholds. Table 3 summaries the 
response received from each agency. As indicated in Figure 6, S/L/T agencies comprising 98% of US-
wide natural gas production were surveyed. Over two-thirds of natural gas production occurred 
within jurisdictions that report both Title V and minor O&G point sources and slightly less than one-
third of natural gas production occurred in jurisdictions that reported Title V O&G point sources only. 
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Table 3. Reporting thresholds for O&G point source facilities provided by S/L/T agencies responding to survey.  
Reported only Title V Facilities to 2014 NEI Reporting Title V + Additional Facilities to 2014 NEI 

Agency Name Agency Name Minor Source Threshold 
Alabama Department of Environmental 
Management 

Alaska Department of Environmental 
Conservation Attempted capture of all facilities 

Arkansas Department of Environmental Quality California Air Resources Board not provided 

Idaho Department of Environmental Quality Colorado Department of Public Health and 
Environment 

Attainment: 2 tpy (CAPs),  
250 lb/year (HAPs) 

Kansas Department of Health and Environment Non-attainment: 1 tpy (CAPs), 250 lb/year (HAPs) 
Maryland Department of the Environment Illinois Environmental Protection Agency not provided 
Nebraska Environmental Quality 

Louisiana Department of Environmental Quality 
Attainment Areas: 15 tpy (VOC) 

New Mexico Environment Department Air 
Quality Bureau Non-attainment Areas: 10 tpy (VOC), 25 tpy (NOx) 

New York State Department of Environmental 
Conservation Michigan Department of Environmental Quality not provided 

North Dakota Department of Health 

Missouri Department of Natural Resources 

876 lb/yr (VOC; particulate matter less than 10 microns, 
PM10; particulate matter less than 2.5 microns PM2.5) 

Allegheny County Health Department 2000 lb/yr (carbon monoxide, CO; NOx; sulfur dioxide, SO2) 
Tennessee Department of Environmental 
Conservation 20/200 lb/yr (HAPs) 

Utah Division of Air Quality Montana Department of Environmental Quality 25 tpy (CAPs), 10/25 tpy (HAPs) 

West Virginia Division of Air Quality New Jersey Department of Environment 
Protection 10 tpy (VOC), 25 tpy (NOx) 

  
North Carolina Department of Environmental 
Quality 5 tpy (CAPs) 

  Ohio Environmental Protection Agency Synthetic Minor 

  

Oklahoma Department of Environmental Quality 

40 TPY actual emissions of any CAP, 100 TPY potential 
emissions of any CAP, 10 TPY potential emissions of any 
HAP, or 25 TPY potential emissions of total HAPs (a facility 
would also be included if it is required to obtain a 
construction permit to allow the installation of any 
emission unit that is subject to an emission limit, 
equipment standard, or work practice standard required 
by any NSPS or NESHAP). 
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Reported only Title V Facilities to 2014 NEI Reporting Title V + Additional Facilities to 2014 NEI 
Agency Name Agency Name Minor Source Threshold 

  
Pennsylvania Department of Environmental 
Protection Attempted capture of all facilities 

  Texas Commission on Environmental QualityA Actual: 10/100 tpy (VOC), 25/100 tpy (NOx) 
  Potential: 25-100 tpy (VOC), 25-100 tpy (NOx) 
  Virginia Department of Environmental Quality not provided 
  Wyoming Department of Environmental Quality 0.001 tpy of any pollutant 

A Reporting thresholds in Texas vary by county depending on ozone attainment status 
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Figure 6. Point source reporting by US-wide natural gas production. 
 
 
Figure 7 shows cumulative emissions by state for all facilities (top panel) and facilities less than 100 
tpy NOx (bottom panel). For each state included in Figure 7, the percentage of emissions from 
facilities of a specific size or smaller may be identified. For example, based on the top panel, 27% of 
NOx emissions in Illinois are from facilities emitting less than 1,000 tpy NOx; based on the bottom 
panel, 46% of NOx emissions in Colorado are from facilities emitting less than 60 tpy NOx. The 
percent of emissions from facilities emitting less than 100 tpy NOx ranged from 32% to 60% for 
Colorado, Oklahoma, Wyoming, and Pennsylvania; each of these states has attempted to capture 
O&G emissions down to low emission thresholds. For the remaining states, New Mexico, Kansas, 
Ohio, Utah, West Virginia, and Illinois, the percent of emissions from facilities emitting less than 100 
tpy NOx was much lower (4% to 14%). Substantially higher emissions from smaller facilities in 
Colorado, Oklahoma, Wyoming, and Pennsylvania are due to reporting of these sources to the NEI9. 
The differences in emissions from (1) states reporting point source emissions down to low emission 
thresholds and (2) states reporting only Title V facilities indicates potential under prediction of 
emissions for the states reporting only Title V facilities if emissions from these smaller facilities are 
not included in the nonpoint O&G emission inventory. 

 

                                                       
9 The extent to which O&G emissions are reported by S/L/T agencies using correct NAICS and/or SCC codes also 
determines the completeness of O&G emissions in the NEI. 
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Figure 7. 2014 NEI v1 O&G point source facility cumulative emissions by state for all 
facilities (top panel) and facilities with NOx emissions less than 100 tpy (bottom panel). 
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2.3 GHGRP Subpart W Point Source Data 
EPA reports detailed, facility-level Greenhouse Gas Reporting Protocol (GHGRP) information 
submitted by oil and gas operators in its Facility Level Information on GreenHouse Gases Tool10 
(FLIGHT) for operators subject to GHGRP reporting requirements. Owners or operators must report 
under GHGRP Subpart W if their petroleum and natural gas systems emit 25,000 metric tons or more 
of GHGs per year expressed as carbon dioxide equivalents11. Facilities are identified in GHGRP data 
by an electronic Greenhouse Gas Reporting Tool (eGGRT) number. Facilities are identified in the NEI 
by Air Emissions Inventory System (EIS) number. The eGGRT number may be cross referenced with 
the EIS number in the EPA Enforcement and Compliance History Online (ECHO) tool. Cross references 
are not available to relate unit/process level information between the two databases. EPA’s 
Combined Air Emissions Reporting (CAER) project12 has a number of goals, two of which are directly 
relevant to improving NEI and Subpart W consistency and accessibility: (a) create consistent 
information across air emissions programs, and (b) improve accessibility and usability of data. 

Beginning in 2016, gathering and boosting facilities and natural gas transmission pipeline reporting 
began under GHGRP. Gathering and boosting facility reporting will increase the potential for 
synergies between the point source O&G NEI and the GHGRP datasets for the 2017 NEI and include 
submittals for gas gathering pipeline equipment leaks which are likely missing from the 2014 NEI. 
Our review of the 2014 nonpoint and point NEI O&G emission inventories indicates that Production 
and Processing, Natural Gas Transmission and Storage, and Distribution pipeline emissions are data 
gaps in the inventory. GHGRP input data and emissions for pipelines should be investigated for use 
as reference data upon which an estimate of CAP and HAP emissions from pipelines may be added to 
the 2017 NEI.  Reporting of pipeline emissions as nonpoint and/or point sources will depend on the 
data available from Subpart W. 

It is beyond the scope of this analysis to conduct a detailed analysis of facility level controls specified 
in the GHGRP. The types of information available from FLIGHT pertaining to existing emission 
controls are as follows: 

• Flare stack greenhouse gas (GHG) emissions 
• Dehydrator control types 
• Reciprocating compressor engine fugitive leaks control 
• Fugitive leak survey results 
• Tank control prevalence 
• Centrifugal compressor wet/dry seals and fraction of vented gas controlled 
• Pneumatic device counts by type (low, intermediate, or high bleed) 
• Completion and workover venting control fractions 

                                                       
10 https://ghgdata.epa.gov/ghgp/main.do  
11 In the case of well-sites, owners or operators are required to report if emissions from their well-sites in a basin are 
greater than or equal to 25,000 metric tonnes of GHGs per year expressed as carbon dioxide equivalents. 
12 https://www.epa.gov/e-enterprise/e-enterprise-combined-air-emissions-reporting-caer 

https://ghgdata.epa.gov/ghgp/main.do
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• Fugitive component leak survey results 

2.4 Emission Control Effects on Future Forecast Point Source Emissions 
O&G emissions have been forecast in EPA’s latest modeling platforms (2011 v6.2 and v6.3) from 
base year (2011) to future year 2017 (v6.2 and v6.3) and 2025 (v6.2) according to Annual Energy 
Outlook (AEO) estimated growth rates by O&G Play or National Energy Modeling System (NEMS) 
region13. EPA accounted for the effects of increased control per federal regulations (e.g. New Source 
Performance Standards (NSPS) JJJJ and OOOO) on future year emissions. 

Recent Western Regional Air Partnership (WRAP) emission inventory forecasts do not account for 
midstream emissions control due to the difficulty in obtaining detailed estimates of the level of 
control associated with base year emissions (e.g. Williston Basin14). Permit databases generally have 
actual or permitted emissions by facility, but control identification is often not comprehensive. 

Accurately accounting for the effects of emission control due to both state and federal programs in 
forecast year inventories should be a goal of future inventory development, but is challenging for 
several reasons: 

• Many states have promulgated their own regulations; estimating the effects of state 
regulations and determining how state regulation effects supersede and/or complement 
federal regulation effects is complex. 

• Accurately estimating the current level of control for existing facilities and units in the O&G 
point source inventory based on national databases is not possible at this time. 

• Estimating the effects of NSPS on O&G sources modified between the base and future year 
inventory has not yet been attempted in a national inventory. Especially for far future years, 
NSPS effects on modified sources may be significant15. 

2.5 Point Source O&G Improvement Recommendations 
Our suggestions for point source O&G emissions improvements are as follows: 

1. Gap fill midstream O&G point source emissions which are not included in the nonpoint 
source emission inventory. Analysis of point source emissions from states with robust 
reporting programs could inform the development of a gap filling methodology.  

2. Distinguish emissions by subsector to facilitate inventory analysis and point-nonpoint 
emission inventory reconciliations.  This would allow for consistency with Subpart W data and 
allow for clarity with respect to emission magnitudes by subsector. 

3. Enhance the synergies between NEI and Subpart W emission inventories by unifying facility 
and unit level identification or making available cross reference identification in ancillary files 
released with the NEI. This would allow for evaluating consistency in the facilities reported in 

                                                       
13 https://www.epa.gov/sites/production/files/2016-09/documents/2011v6_3_2017_emismod_tsd_aug2016_final.pdf  
14 http://www.wrapair2.org/pdf/2011_2015_Williston_Basin_14Aug2014.pdf  
15 EPA is updating its O&G projection method and NSPS impacts accounting. 

https://www.epa.gov/sites/production/files/2016-09/documents/2011v6_3_2017_emismod_tsd_aug2016_final.pdf
http://www.wrapair2.org/pdf/2011_2015_Williston_Basin_14Aug2014.pdf
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each database (and gap identification) and aid in understanding the consistency between and 
extent of emissions control in both databases.16 We note that consistency in facility and unit 
identification between the NEI and Subpart W will not be possible for O&G well-sites since 
Subpart W reporting is at the basin level for each operator for these sources. 

4. Planned future release of greenhouse gas emissions ancillary GHGRP gathering and boosting 
and natural gas transmission pipeline data by EPA could allow for CAP and HAP emission 
estimation. Consider potential analysis of GHGRP gathering and boosting sector and natural 
gas transmission pipeline emissions (reporting required from regulatory year 2016) for 
developing CAP and HAP emissions that may be incorporated into the 2017 NEI.  

5. Add an “uncontrolled” control type to allow for additional analyses using the Control_ID field 
in the NEI point source database. 

6. Future versions of the NEI should consider how to account for fat-tails and report on the 
extent to which fat-tails are missing from NEI O&G emissions. 

  

                                                       
16 EPA is addressing this issue in the CAER project. 



 
 
 

Ramboll Environ US Corporation, 773 San Marin Drive, Suite 2115, Novato, CA 94998 18 
V +1 415.899.0700   F +1 415.899.0707 
www.ramboll-environ.com 

3.0 Nonpoint Sources 
Nonpoint source O&G emissions in the 2014 NEI17 are intended to capture all O&G emissions not 
specifically reported as point sources. Emissions from well-site and associated exploration and 
production occur in O&G fields and typically include wellhead exploration and production equipment 
emission sources such as drill rigs; completion venting and flaring; crude oil, condensate, and water 
tanks; pneumatic devices; and fugitive leaks. Nonpoint source emissions in the NEI are either from 
S/L/T agency submissions, the EPA O&G Tool, or HAP or PM augmentation. Nonpoint source O&G 
emissions not reported by S/L/T agencies are estimated by the EPA O&G Tool18. 

Our review indicates that the nonpoint 2014 NEI consists primarily of well-site emissions. A limited 
number of S/L/T submissions (e.g. Texas) include gathering and boosting compressor engine 
emissions in the nonpoint source inventory. Emissions from lateral gas gathering compressor engines 
included the EPA O&G Tool, however, the extent to which input factors for lateral compressors in 
the O&G Tool capture midstream compressor engines is limited. 

Fully capturing O&G sector emissions is challenging, considering the sheer number of emission 
sources and the complexity of the O&G sector. In the Production and Processing subsector (see 
Figure 1), there are several sources that may not be completely accounted for in the nonpoint source 
inventory as follows: 

• High emitter / fat-tail sites 
• Production and Processing subsector pipelines between wellheads and gas processing 

facilities 
• Small compressor stations (and potentially small gas plants) which are not included in the 

point source emission inventory since they fall below Title V (AERR Type B) emissions 
thresholds 

 
While outside the scope of this analysis, Natural Gas Transmission and Distribution subsector high 
emitters / fat-tail sites, pipelines, and small compressor stations are also likely not completely 
accounted for in the nonpoint source emission inventory. 

We also note that the MOVES-NONROAD model estimates emissions for oil field equipment (SCCs: 
2270010010, 22680010010, 22670010010, 22650010010, and 22600010010). There is potential 
double counting between nonpoint and point O&G sector engine emissions and the MOVES-
NONROAD estimates of oil field equipment emissions. MOVES-NONROAD oil field equipment 
emissions should be removed from the 2014 NEI to avoid double counting. 

3.1 GHGRP Reporting 
Owners or operators must report well-site GHG emissions under GHGRP Subpart W if their 
petroleum and natural gas systems emit 25,000 metric tons or more of GHGs per year expressed as 
                                                       
17 NEI 2014 v1 published September 2016. Available online at https://www.epa.gov/air-emissions-inventories/2014-
national-emissions-inventory-nei-data 
18 NEI 2014 v1 emissions are from Version 1.5 of the 2014 NEI Oil and Gas Tool, completed in July of 2016 

https://www.epa.gov/air-emissions-inventories/2014-national-emissions-inventory-nei-data
https://www.epa.gov/air-emissions-inventories/2014-national-emissions-inventory-nei-data
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carbon dioxide equivalents. Several O&G nonpoint source categories are included in both the 2014 
NEI and GHGRP Subpart W (see Table 4). The NEI also includes several engine categories (artificial lift 
engines, hydraulic fracturing pumps, and drilling rigs), produced water, and mud degassing which are 
not included in the GHGRP under Subpart W19. The GHGRP includes four sources (injection pump 
blowdowns, hydrocarbon liquids dissolved CO2, well testing venting and flaring, acid gas removal 
units) which are not included in the 2014 NEI and have not typically been included in well-site O&G 
CAP and HAP emission inventories. These four sources are not typically among the most substantial 
O&G field emissions sources.  

Table 4. Well-site emission source categories in the 2014 NEI (v1) and the GHGRP. 
Source Category 2014 NEI GHGRP Subpart W 
Pneumatic Devices   
Gas-Actuated Pumps   
Dehydrators   
Liquids Unloading   
Well Completion Venting   
Crude Oil Tanks   
Condensate Tanks   
Associated Gas Venting   
Wellhead Compressor Engines   
Lateral Compressor Engines   
Fugitive Emissions   
Heaters   
Hydraulic Fracturing Pumps   
Artificial Lift Engines   
Drilling Rigs   
Mud Degassing   
Produced Water Tanks   
Hydrocarbon Liquids Loading   
Injection Pump Blowdown   
Hydrocarbon Liquids Dissolved CO2   
Well Testing Venting and Flaring   
Acid Gas Removal Units   

A May be included as in the 2014 NEI point sources 
 

3.2 Nonpoint Source O&G Emission Summary 
We extracted nonpoint source O&G emissions from the 2014 NEI (v1) based on nonpoint O&G SCC 
codes (SCCs beginning with 2310). Figure 8 shows emissions from states with over 10,000 tpy NOx 
emissions or 20,000 tpy VOC emissions; these states comprise more than 95% of both NOx and VOC 
emissions. Texas, Oklahoma, and West Virginia have the highest NOx emissions and Texas, North 
Dakota, and New Mexico have the highest VOC emissions.  

                                                       
19 Stationary source engines are reported under GHGRP Subpart C. 
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Figure 9 shows national nonpoint O&G emissions by source category. Across all source categories, 
close to two-thirds of NOx (63%) and VOC (60%) emissions are from S/L/T agency submissions with 
the remaining emissions from the EPA O&G Tool. A majority of the highest NOx emitting source 
categories (wellhead compressor engine, drill rigs and artificial lift engines) are from S/L/T agency 
submissions. Crude oil tank (largest contributor to VOC emissions) emissions are split fairly evenly 
between S/L/T submissions and the EPA O&G Tool while condensate tanks (third largest contributor 
to VOC emissions) are mostly from S/L/T agency submissions. Pneumatic devices are split close to 
evenly between EPA O&G Tool estimates and S/L/T agency submissions.  
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Figure 8. 2014 NEI v1 nonpoint source NOx (left panel) and VOC (right panel) emissions by data source and state20; EPA 
source emissions are from the EPA O&G Tool. 
                                                       
20 Only states with over 10,000 tpy NOx emissions or 20,000 tpy VOC emissions are shown. 
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Figure 9. 2014 NEI v1 nonpoint NOx (left panel) and VOC (right panel) emissions by source category and data source; 
EPA source emissions are from the EPA O&G Tool.
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3.3 O&G Tool Analysis 
As mentioned above, for nonpoint O&G sources that are not submitted to EPA by S/L/T agencies, the 
EPA O&G Tool is used to estimate emissions. The EPA O&G Tool estimates county and SCC-level well-
site emissions. Neither input factors, O&G activity, or emissions that occur within tribal jurisdictions 
are distinguished from non-tribal jurisdictions. Next is an analysis of several key input factors and 
methodologies used to estimate emissions in the EPA O&G Tool. 

3.3.1 O&G Tool Subsector Applicability 
The O&G Tool was developed as described in CENSARA (2012) to estimate emissions for well-sites in 
the Production and Processing subsector. With the exception of lateral compressor engine 
emissions, the O&G Tool does not estimate emissions for midstream sources in the Production and 
Processing subsector or for Natural Gas Transmission or Distribution subsector sources. Even for 
lateral compressor engines, the O&G Tool was not developed to fully capture midstream sector 
sources. Input factor data gathering in CENSARA (2012) focused on operators with the highest oil 
and gas production (CENSARA (2012) basin factors are used in the O&G Tool for many O&G basins). 
CENSARA (2012) did not target midstream companies, though companies with both well-site and 
midstream operations may have provided information related to midstream sources. 

3.3.2 O&G Well Type Definitions 
O&G well-site emissions are estimated separately for gas wells, oil wells, and coal-bed methane 
(CBM) wells. CBM wells are a unique category of gas well that typically produces natural gas with a 
very high methane content and low VOC content; CBM wells can be distinguished from other natural 
gas wells based upon CBM well identifiers. There are several methods for distinguishing between oil 
and gas wells. Table 5 shows well type definitions used in the EPA O&G Tool (ERG, 201621) for data 
obtained from the HPDI database22, the IHS Enerdeq database, NSPS OOOO, and GHGRP. The EPA 
O&G Tool definition is consistent with statutory definition for New Mexico and Pennsylvania. Some 
states (e.g. UT, WY) do not have statutory definitions that specify a certain gas-oil ratio (GOR); rather 
a well type determination is based on whether the well operator classifies the well as oil or gas 
based on the well’s principal product. The method for distinguishing between oil wells and gas wells 
can have a significant effect on emissions since the inventory input factors (i.e. the suite of wellhead 
equipment and gas composition) are dependent upon well type. 

  

                                                       
21 ERG, 2016. 2014 Nonpoint Oil and Gas Emission Estimation Tool. Prepared for U.S. Environmental Protection Agency. 
Prepared by Eastern Research Group, Inc. July 2016. 
22 EPA O&G Tool O&G activity data is sourced from HPDI of state O&G commission data. See Table 2-2 or ERG (2016) for 
by state data sources.  
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Table 5. Well type definitions. 
Source Oil Wells Gas Wells 
EPA O&G Tool ≤100 MCF per barrel >100 MCF per barrel 
IHS Enerdeq Based on state oil and gas commission (or similar) reporting, if available, by well type1 

NSPS OOOO Wells drilled principally 
for the production of crude oil 

Wells drilled principally for production of 
natural gas 

GHGRP 
Wells that produce hydrocarbon 
liquids and from a formation not meeting 
the definition for a gas well  

Wells that produce from high 
permeability gas, shale gas, coal seam, or 
other tight reservoir rock 

1 Each state’s oil and gas commission (or similar) sets reporting rules for operators and may define criteria for well type designation. 
Examples of state well type designation include specifying well type according to GOR or based on a well’s “principal product” (i.e. gas 
or oil). 
 

3.3.3 O&G Tool Activity Comparisons 
Table 6 shows a summary comparison of EPA O&G Tool activity data to similar data from the IHS 
Enerdeq database for several states. O&G activity for all of the states shown in Table 6 in the EPA 
O&G Tool are from HPDI. Total O&G production estimates were generally in close agreement (less 
than 15% difference) between the two data sources, except as noted. IHS Enerdeq estimates are 
biased higher than EPA O&G Tool well count estimates because EPA O&G Tool well counts are 
estimated based on average monthly well counts. Well counts estimated from IHS Enerdeq assumed 
that a well with any activity during 2014 is counted as an active well (IHS data also includes monthly 
production estimates which could be used to estimated monthly well counts). Considering that O&G 
reporting databases are constantly being updated, differences between the databases may result 
from differences in the dates upon which data was downloaded from each source. In Colorado, EPA 
O&G Tool gas production estimates were 21% higher than similar IHS Enerdeq estimates. A vast 
majority of this difference can be explained by the inclusion of CO2 production from McElmo Dome 
formation in the EPA O&G Tool. Emissions from CO2 production are not expected to be similar to 
emissions from natural gas production and will be removed should not be included in the EPA O&G 
Tool. Other CO2 production areas should also be checked to ensure that CO2 production is not 
included in the EPA O&G Tool. 

Table 7 shows state-level by-well-type activity data from the EPA O&G Tool, IHS Enerdeq, and data 
downloaded directly from each state’s O&G commission. Similar to IHS Enerdeq well count estimates 
presented in Table 6, state O&G commission well counts assume an active well for each well with 
any O&G activity in 2014; EPA O&G Tool well counts are estimated based on average monthly well 
counts. 

• The Colorado Oil and Gas Conservation Commission (COGCC) does not report O&G activity 
data by well type. Relative to the IHS Enerdeq database, the EPA O&G Tool showed higher 
production and active well counts for oil wells and lower production and active well counts 
for gas wells. 

• The Utah Oil and Gas Commission (UOGC) reports oil and gas production by well type. UOGC 
oil production, gas production, and active well count by state definition well type agree with 
IHS Enerdeq estimates. When total UOGC oil production, gas production, and well count are 
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disaggregated based on the 100 MCF/bbl GOR definition, by well type oil and gas production 
agree closely with the EPA O&G Tool; active well count is lower in the EPA O&G Tool relative 
to estimates based on UOGC data. 

• The Wyoming Oil and Gas Conservation Commission (WOGCC) reports oil and gas production 
by well type. WOGCC oil production, gas production, and active well count by state definition 
well type agree with IHS Enerdeq estimates. When total WOGCC oil production, gas 
production, and well count are disaggregated based on the 100 MCF/bbl GOR definition, by 
well type oil and gas production agree closely with the EPA O&G Tool; active well count is 
lower in the EPA O&G Tool relative to estimates based on WOGCC data. 

• The West Virginia Department of Environmental Protection (WVDEP) began requesting that 
operators report liquid hydrocarbon production as liquefied natural gas (condensate from gas 
wells) or oil production from oil wells in 2014. There are differences in by well type and total 
liquid hydrocarbon production across all databases. Per discussions with West Virginia 
Department of Environmental Production staff23, there is uncertainty in the crude oil and 
condensate production volumes for 2014 which may explain differences between the data 
sources for these oil production estimates. 

Table 6. 2014 O&G activity summary comparison for activity across all well types. 

State 
Gas Production 

(MMCF/yr) 
Oil Production 

(Mbbl) Well Counts3 Spuds 
EPA Tool 

Colorado 1,989,859 94,878 41,644 2,022 
New Mexico 1,357,922 123,725 48,063 1,420 
Ohio 510,501 14,891 41,892 727 
Oklahoma 2,162,188 117,320 55,568 2,955 
Pennsylvania 4,215,729 6,683 74,798 1,496 
Utah 454,765 41,800 11,870 1,058 
West Virginia 1,040,251 9,872 46,166 512 
Wyoming 1,997,322 75,387 31,631 1,125 

IHS Enerdeq 
Colorado 1,641,958 95,177 47,747 2,059 
New Mexico 1,241,851 123,999 51,102 1,350 
Ohio 507,876 14,785 44,702 636 
Oklahoma 2,123,776 131,213 62,090 2,501 
Pennsylvania 4,257,932 6,835 82,905 1,783 
Utah 450,615 40,897 13,018 861 
West Virginia 1,067,162 7,582 57,240 325 
Wyoming 1,998,125 76,151 35,613 1,022 

Percent Difference [ (EPA Tool – IHS Enerdeq) / IHS Enerdeq] 
Colorado 21%1 0% -13% -2% 
New Mexico 9% 0% -6% 5% 
Ohio 1% 1% -6% 14%4 
Oklahoma 2% -11% -11% 18%4 
Pennsylvania -1% -2% -10% -16%4 

                                                       
23 Phone conversation with John Kearney (West Virginia Department of Environmental Protection, November 23, 2016 
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State 
Gas Production 

(MMCF/yr) 
Oil Production 

(Mbbl) Well Counts3 Spuds 
Utah 1% 2% -9% 23%4 
West Virginia -3% 30%2 -19% 58%4 

Wyoming 0% -1% -11% 10% 
1 Discrepancy due primarily to a single CO2 production well from the McElmo Dome formation that produced 295,146 MMCF in 2014. 
Production from the McElmo Dome well is CO2, not natural gas and should not be included in the EPA O&G Tool. 
2 Per discussions with West Virginia Department of Environmental Production staff (John Kearney), 2014 was the first year in which 
condensate (referred to as natural gas liquids) production was reported separately from oil production. There is uncertainty in the 
accounting of crude oil and condensate production volumes for 2014 which may explain differences between total oil production 
estimates by data source. 
3 EPA O&G Tool well counts are lower due to the use of average monthly well counts. Well counts estimated from IHS Enerdeq 
assumed that a well with any activity during 2014 is counted as an active well (IHS data also includes monthly production estimates 
which could be used to estimated monthly well counts). Monthly well counts included in the O&G Tool are expected to be more 
accurate. 
4 Unable to determine the cause of the difference 
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Table 7. Comparison of 2014 O&G activity by well type for Utah, Colorado, Wyoming, and West Virginia. 

Source 
Well Type 
Definition 

Gas Production (MMCF/yr) Oil Production (Mbbl/yr) Well Count 
Gas Wells0 Oil Wells All Wells Gas Wells0 Oil Wells All Wells Gas Wells0 Oil Wells All Wells 

Colorado 
State 
Database2 

State Definition2                   
100 MCF/bbl GOR1 1,537,353 461,841 1,999,194 1,595 94,331 95,926 24,098 23,720 47,818 

IHS 1,404,484 237,474 1,641,958 26,760 68,417 95,177 39,377 8,370 47,747 
EPA Tool (100 MCF/bbl GOR) 1,534,408 455,450 1,989,859 2,167 92,711 94,878 22,746 18,898 41,644 

Utah 
State 
Database3 

State Definition3 379,067 71,380 450,447 2,142 38,762 40,903 7,478 5,533 13,011 
100 MCF/bbl  GOR1 322,341 128,106 450,447 803 40,100 40,903 6,213 6,798 13,011 

IHS 377,594 73,021 450,615 2,270 38,627 40,897 7,474 5,544 13,018 
EPA Tool (100 MCF/bbl GOR) 321,998 132,767 454,765 812 40,988 41,800 5,894 5,976 11,870 

Wyoming 
State 
Database4 

State Definition4 1,792,253 206,169 1,998,422 11,752 64,361 76,113 23,878 11,738 35,616 
100 MCF/bbl  GOR1 1,564,669 433,753 1,998,422 5,508 70,605 76,113 20,320 15,296 35,616 

IHS 1,792,572 205,553 1,998,125 11,408 64,743 76,151 23,787 11,826 35,613 
EPA Tool (100 MCF/bbl GOR) 1,566,861 430,461 1,997,322 5,622 69,765 75,387 18,572 13,059 31,631 

West Virginia6 

State 
Database5 

State Definition5  2,748 7,582 10,330  
100 MCF/bbl  GOR1 874,313 192,801 1,067,114 580 9,750 10,330 48,510 8,719 57,229 

IHS 1,017,332 49,830 1,067,162 4,067 3,516 7,582 54,230 3,010 57,240 
EPA Tool (100 MCF/bbl GOR) 861,319 178,932 1,040,251 580 9,292 9,872 42,683 3,483 46,166 

0 Gas wells estimates in this table include CBM and non-CBM gas wells. 
1 Oil wells designated by a GOR of less than or equal to 100 MCF/bbl; gas wells designated by a GOR of greater than 100 MCF/bbl. 
2 Colorado state database downloaded from http://cogcc.state.co.us/data2.html#/downloads. Colorado does not define well type, nor does the state database report activity by 
well type. 
3 Utah state database downloaded from https://oilgas.ogm.utah.gov/Data_Center/DataCenter.cfm#download. Well types identified by operators in accordance with Utah 
Administrative code Rule R649-1: an oil well is any well capable of producing oil in substantial quantities and a gas well is any well capable of producing gas in substantial 
quantities that is not an oil well. 
4 Wyoming state production data downloaded from http://wogcc.state.wy.us/. Well types identified by operators based on each well’s principal production, natural gas or oil. 
5 West Virginia state database downloaded from http://www.dep.wv.gov/oil-and-gas/databaseinfo/Pages/default.aspx. By well type data not available except for natural gas 
liquids production from horizontal wells as defined under the Natural Gas Horizontal Well Control Act, West Virginia Code §22-6A-1. 
6 Per discussions with West Virginia Department of Environmental Production staff (John Kearney), 2014 was the first year in which condensate (referred to as natural gas 
liquids) production was reported separately from oil production. There is uncertainty in the accounting of crude oil and condensate production volumes for 2014 which may 
explain differences between total oil production estimates by data source. 

http://cogcc.state.co.us/data2.html#/downloads
https://oilgas.ogm.utah.gov/Data_Center/DataCenter.cfm#download
http://wogcc.state.wy.us/
http://www.dep.wv.gov/oil-and-gas/databaseinfo/Pages/default.aspx
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Oklahoma Department of Environmental Quality (OKDEQ) performed an analysis of the effect of 
changes in oil and gas well type definitions on emissions (see Appendix B) and found substantial 
changes in emissions due to well type classification differences between the 2011 and 2014 NEI O&G 
Tool. OKDEQ recommends that for the 2017 NEI, well type classification be re-evaluated. 

The differences in total oil and gas production across well types and by well type oil and gas 
production between the data sources analyzed underscore (1) the need for continued quality 
assurance of oil and gas activity estimates included in the Tool and (2) the importance of continued 
analysis of and dialogue on the method by which oil and gas well types are distinguished. 

3.3.4 Subpart W Data Incorporated into O&G Tool 
GHGRP Subpart W data has been incorporated into the EPA O&G Tool24 for the following source 
types and inputs: 

• Pneumatic devices: Bleed rates25 and per well device counts. 
• Associated Gas Venting and Flaring: Fraction of associated gas vented and flared from oil 

wells. 
• Condensate and Crude Tanks:  Fraction of throughput controlled by flare. 
• Heaters: Per well heater counts. 

The GHGRP Subpart W data has been compiled at the basin level which allows for utilization of 
operator data that is specific to each basin. The number of operators for which GHGRP Subpart W 
data is available and the fraction of basin-wide O&G activity from those operators differs by basin 
(see Table 8). Basins for which Subpart W data was not available for incorporation into the O&G Tool 
are provided in Table 9. It would be helpful if the GHGRP Subpart W operator representation 
(GHGRP Subpart W operator wells in a basin versus basin-wide total wells) were reported in the EPA 
O&G Tool documentation21 so that O&G activity representation could inform the level of confidence 
in the inputs estimated from Subpart W data by basin. For basins in which data are not available 
from Subpart W, the EPA O&G Tool assumes an average across all basins; other options for basins 
without Subpart W data are to assume a regional average or an adjacent basin. Since only operators 
with emissions over 25,000 metric tonnes of GHG (as carbon dioxide equivalents) data are available 
from Subpart W, the contribution from smaller operators is not taken into account. The difference in 
emission regimes between the operators reporting and not reporting under GHGRP Subpart W 
requirements is unknown at this time.  

Additional data available in the GHGRP Subpart W that may be considered for future inclusion in the 
Tool are fugitive device counts, pneumatic pump counts, and compressor engine prevalence. While 

                                                       
24 ERG, 2016. Memorandum: Summary of Analysis of 2014 GHGRP Subpart W Data for Use in the 2014 NEI Nonpoint Oil 
and Gas Emission Estimation Tool. Prepared for Jennifer Snyder, U.S. Environmental Protection Agency. Prepared by 
Mike Pring and Stephen Treimel, Eastern Research Group, Inc. November 2016. 
25 Subpart W bleed rates were developed based on the 1996 EPA study (Methane Emissions from the Natural Gas 
Industry, Volume 12: Pneumatic Devices) emission factors adjusted to reflect new information on operating hours and 
methane content. 
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there are complications associated with incorporating these data into the EPA O&G Tool (fugitive 
device counts are not available by well type, pneumatic pump emission calculation methodology 
differs between the EPA O&G Tool and GHGRP Subpart W, and inputs for compressor engines are 
limited to prevalence), the data could be used for high level checks of current default estimates 
included in the Tool. 

Table 8. Basis of Subpart W inputs included in the EPA O&G Tool (v1.5) for basins in which 
Subpart W data is available26. 

Basins Identifier 
Applicable 

States 

Basis of Subpart W Inputs for EPA Tool: Number of Operatorsa 
Associated 

Gas 
Venting 

and Flaring Heaters 
Condensat

e Tanks Oil Tanks 
Pneumatic 

Devices 
140 - Florida Platform FL No data No data No data No data 1 

160 - Appalachian Basin 
KY, NY, OH, 
PA, TN, VA, 
WV 

1 8 5 No data 10 

160A - Appalachian Basin 
(Eastern Overthrust Area) 

AL, GA, KY, 
MD, NJ, NY, 
OH, PA, TN, 
VA, WV 

2 28 15 3 34 

210 - Mid-Gulf Coast Basin AL, FL, MS 5 8 1 6 9 
220 - Gulf Coast Basin (LA, TX) LA, TX 24 52 41 53 62 
230 - Arkla Basin LA, AR 1 16 4 8 22 
260 - East Texas Basin TX 3 20 13 12 28 

305 - Michigan Basin IL, IN, MI, 
OH, WI 5 7 2 6 9 

345 - Arkoma Basin AR, OK No data 8 2 No data 14 
350 - South Oklahoma Folded 
Belt OK, TX 3 10 4 9 10 

355 - Chautauqua Platform OK 2 3 3 6 9 

360 - Anadarko Basin CO, KS, OK, 
TX 10 28 17 33 38 

375 - Sedgwick Basin KS 1 2 No data 2 2 
385 - Central Kansas Uplift KS 1 No data No data 1 1 
395 - Williston Basin MT, ND, SD 27 29 1 31 30 
400 - Ouachita Folded Belt TX, OK No data No data No data No data 2 
415 - Strawn Basin TX No data 3 1 No data 9 
420 - Fort Worth Syncline TX 3 6 7 3 12 
425 - Bend Arch TX No data 1 1 No data 1 
430 - Permian Basin NM, TX 20 34 16 48 49 
435 - Palo Duro Basin NM, OK, TX 1 1 No data 1 1 
450 - Las Animas Arch CO No data No data No data No data 1 
455 - Las Vegas-Raton Basin CO, NM No data No data No data No data 1 
507 - Central Western 
Overthrust ID, UT, WY No data 9 3 1 9 

                                                       
26 Subpart W inputs are not available for basins with no reporting operators (i.e. no operators that emit over 25,000 
metric tonnes of GHG as carbon dioxide equivalents). 
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Basins Identifier 
Applicable 

States 

Basis of Subpart W Inputs for EPA Tool: Number of Operatorsa 
Associated 

Gas 
Venting 

and Flaring Heaters 
Condensat

e Tanks Oil Tanks 
Pneumatic 

Devices 
515 - Powder River Basin MT, SD, WY 9 9 1 12 12 
520 - Big Horn Basin MT, WY 1 2 No data 1 2 
530 - Wind River Basin WY No data 3 No data No data 3 
535 - Green River Basin CO, WY 1 16 4 6 16 
540 - Denver Basin CO, NE, WY 7 14 2 12 15 
575 - Uinta Basin UT 7 10 2 10 14 
580 - San Juan Basin CO, NM 1 14 6 4 15 
585 - Paradox Basin CO, UT No data 2 1 2 2 
595 - Piceance Basin CO No data 10 2 2 13 
730 - Sacramento Basin CA No data 1 No data No data 1 
745 - San Joaquin Basin CA 4 7 No data 11 12 
760 - Los Angeles Basin CA No data 1 No data 1 1 
820 - AK Cook Inlet Basin AK No data 3 No data 2 3 
890 - Arctic Coastal Plains 
Province AK No data 4 No data 1 4 

750 - Santa Maria Basin CA No data No data No data 1 No data 
a For basins in which data is not available from Subpart W, the EPA Tool assumes an average across all basins 
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Table 9. Listing of Subpart W Basins for which Subpart W inputs were not incorporated into the O&G 
Tool with O&G Tool (v1.5) total well counts. 

Basins Identifier 
States within 

the Basin 
Well 

Count Basins Identifier 
States within 

the Basin 
Well 
Total 

315 - Illinois Basin IL, IN, KY, MO 30126 240 - Desha Basin MS, AR 0 
365 - Cherokee Basin KS, MO 26227 340 - Lincoln Anticline MO, AR, MO 0 

335 - Forest City Basin IA, KS, MO, 
NE, KS 12118 645 - Salton Basin CA 0 

200 - Black Warrior Basin AL, MS 4763 100 - New England Province CT, MA, ME, 
NH, NY, RI, VT 0 

500 - Sweetgrass Arch MT 3564 250 - Upper Mississippi 
Embaymnt 

AR, AR, MO, 
KY, MS, TN 0 

300 - Cincinnati Arch AL, IN, KY, OH, 
TN 2977 555 - Eagle Basin CO 0 

370 - Nemaha Anticline KS, NE, KS, KS 2538 620 - Southern Oregon Basin CA, NV, OR 0 
755 - Ventura Basin CA 1597 110 - Adirondack Uplift NY 0 
390 - Chadron Arch NE, SD, NE 1225 470 - Pedregosa Basin AZ, NM 0 
510 - Central Montana Uplift MT 930 475 - Basin-And-Range Province AZ, NM 0 
740 - Coastal Basins CA 821 460 - Estancia Basin NM 0 
445 - Sierra Grande Uplift NM 656 715 - Klamath Mountains Province CA, OR 0 
380 - Salina Basin KS, NE 329 509 - South Western Overthrust NV, UT 0 

545 - North Park Basin CO 81 800 - Southeastern Alaska 
Provinces AK 0 

625 - Great Basin Province CA, ID, NV, UT 67 705 - Puget Sound Province WA 0 
410 - Llano Uplift TX 63 130 - S.GA Sedimentary Prov AL, FL, GA 0 
710 - Western Columbia Basin OR, WA 28 320 - Sioux Uplift MN, SD 0 
590 - Black Mesa Basin AZ 28 610 - Idaho Mountains Province ID 0 
720 - Eel River Basin CA 24 330 - Lincoln Anticline MO, MO 0 
630 - Overthrust&Wasatch 
Uplift UT 23 560 - San Luis Basin CO, NM 0 

640 - Mojave Basin CA 21 325 - Iowa Shelf IA, MN 0 
505 - Montana Folded Belt MT 21 565 - San Juan Mountains Prov CO 0 
725 - Northern Coast Range 
Prov CA 19 765 - Capistrano Basin CA 0 

405 - Kerr Basin TX 7 840 - Yukon-Koyukuk Province AK 0 
815 - Copper River Basin AK 4 810 - Gulf of Alaska Basin AK 0 
735 - Santa Cruz Basin CA 3 845 - Bristol Bay Basin AK 0 

650 - Sierra Nevada Province CA 1 120 - Atlantic Coast Basin 
DC, DE, MA, 
MD, NC, NJ, NY, 
SC, VA 

0 

310 - Wisconsin Arch IL, MI, WI 1 984 - Kodiak State AK 0 
615 - Snake River Basin ID, OR 1 880 - Interior Lowlands Basin AK 0 
465 - Orogrande Basin NM, TX 1 600 - N. Cascades-Okanagan Prov WA 0 

635 - Plateau Sedimentary Prov AZ, UT 0 150 - Piedmont-Blue Ridge Prov 
AL, GA, MD, 
NC, NJ, NY, PA, 
SC, TN, VA 

0 

503 - North Western Overthrust MT 0 605 - Eastern Columbia Basin ID, OR, WA 0 
700 - Bellingham Basin WA 0 550 - South Park Basin CO 0 
525 - Yellowstone Province WY 0       
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3.3.5 O&G Tool Basin Factor Inputs 
The EPA O&G Tool (v1.5) estimates emissions from 18 source categories from over 100 O&G basins 
and close to 2000 counties. There are separate input factors for each source category. For each O&G 
basin (and each county within an O&G basin) unique input factors may be specified. There is 
substantial flexibility to change input factors at the basin and county level.  

EPA O&G Tool input source data by state are summarized in Table 2-6 of ERG (201621); Table 10 
shows the states and source categories for which default data is used. Defaults are typically the 
average input factor across all basins from CenSARA (2012)27 or the average input factor across all 
basins from the 2014 Subpart W data compilation24. These default inputs are candidates for updates. 
States for which emissions come primarily from the EPA O&G Tool should be prioritized for updates 
of Tool input basin factors. 

Table 10. States and source categories for which only default basin factor input data is used in 
the EPA O&G Tool (v1.5; adapted Table 2-6 of ERG, 201621) 
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AK* D D D D D D D 
AZ D D D D D D D 
CA* D D D D D D D 
FL D D, R D, R D, R D, R D, R D, R 
ID D D D D D D D 
MD D D D D D D D 
MI D D, S D D, S D, S D D, S 
NV S D, S D D, S D, S D D, S 
NY S D, S D D D, S D D, S 
OH S D, S D D D, S D D, S 
OR D D D D D D D 
PA* D D D D D D D 
UT* D, R D, R, S D, R, S D D, R D D, R, S 
VA D D D D D D D 
WV* D D, S D D D D D 

* state has at least 10,000 tpy NOx emissions or 20,000 tpy VOC emissions 
 
  

                                                       
27 ENVIRON International Corporation. Oil and Gas Emission Inventory Enhancement Project for CenSARA States. 
December 21, 2012. Available online at www.censara.org/filedepot/folder/10  

http://www.censara.org/filedepot/folder/10
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Below we have provided a review of several key input factors (basin factors and gas composition 
factors) for the highest emitting NOx and VOC source categories. We have plotted average input 
factor values by basin (for most basins, input factors do not vary by county). From the plots, the 
variability in the input factors can be seen and states for which only default values are used can be 
identified. We have suggested candidate input factors for update below based on the extent to 
which default values are used in a given state and the extent to which these default values could 
impact emissions.  

Our review also indicates that even where non-default values are used, updates of non-default 
values may be prudent. Since O&G sector emission inventory methodology and control prevalence 
have rapidly evolved over the past decade, the use of dated assumptions, even if they are locally 
derived, can lead to unrealistic emissions. In Wyoming for example, many basin factor inputs are 
derived from studies that date back to inventory year 2006 surveys. The Wyoming Department of 
Environmental Quality has since developed very detailed well-site emission inventory analyses based 
on operator reporting. Any CAP, HAP, or GHG emissions estimated by the Tool would not accurately 
represent Wyoming emissions nor be consistent with the latest S/L/T agency submissions. We 
suspect that there are similar inconsistencies between S/L/T agency submissions and Tool input 
factors and emissions for other areas. The consistency between S/L/T agency submissions and the 
EPA O&G Tool for several basins will be investigated in more detail in the next phase of this work 
(regional analyses).  

Considering increased production from shale gas and tight oil plays (Figure 10) in recent years, basin 
factor inputs prior to widespread unconventional production (circa-2010) should be strongly 
considered for update. Review of input factors suggests that input factors based on pre-2010 
estimates are rare. CENSARA (2012) noted that fugitive device counts were estimated based on Bar-
Ilan et al. (2008)28. Additionally, Section 7.2 of CENSARA (2012) focused on data gaps, classifying the 
quality of emission inventory input factors by basin and source category input factor (e.g. heaters 
per well, heater rating, artificial lift average engine horsepower) as low, medium or high.  CENSARA 
(2012) input data classified as “low” is described as, “Data based on averages of all industry survey 
data available for a particular source category and data field regardless of the geographical 
specificity; or data based on default values derived from other regional or national emissions 
inventory studies.” Examples of input factors that received a low quality rating are gas-actuated 
pumps vented volume and prevalence estimates across all basins and wellhead compressor engine 
prevalence in several basins. 

We also note that as of 2015, approximately half of natural gas production is not from shale 
formations (see Figure 10); non-shale gas production will continue to be a substantial fraction of gas 
production in future years. Accurately accounting for emissions from both non-shale production and 
shale production is important to developing accurate O&G emissions. 

                                                       
28 Bar-Ilan, A., R. Parikh, J. Grant, T. Shah, and A. Pollack. 2008. “Recommendations for Improvements to the CENRAP 
States’ Oil and Gas Emissions Inventories.” ENVIRON. 
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Figure 10. U.S. dry natural gas production by source in the AEO 2016 reference case 
(source: AEO 2016, Figure MT-4629) 
 
 
EPA O&G Tool oil production and gas production by state for select states are shown in Figure 11. A 
table of EPA O&G Tool oil and gas production by basin is available in Appendix A. Detailed production 
data by county and well type may be found in the EPA O&G Tool. 

                                                       
29 Annual Energy Outlook 2016. Available online at http://www.eia.gov/outlooks/aeo/pdf/0383(2016).pdf  

http://www.eia.gov/outlooks/aeo/pdf/0383(2016).pdf
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Figure 11. EPA O&G Tool (v1.5) 2014 gas production (top panel) and oil production 
(bottom panel) for select states (colors represent basins).30 
                                                       
30 A “*” before a state’s two letter abbreviation indicates that at least half of the state’s nonpoint source VOC and/or 
NOx emissions are based on the EPA O&G Tool 
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3.3.5.1 Artificial Lift Engines 
Figure 12 shows basin-level artificial lift engine prevalence for states with at least 10,000 tpy NOx 
emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI v1; states with a “*” 
before their two letter abbreviation are states in which at least half of their nonpoint source VOC 
and/or NOx emissions are based on the EPA O&G Tool. 

Artificial lift engine prevalence: 

• Default:  73%. All O&G basins in Alaska, California, Kentucky, Pennsylvania, Illinois, Michigan, 
Utah, and West Virginia rely solely on default estimates. 

• Range:  22% to 97% 
• Update priority:  High priority for states in which 2014 NEI emissions are based on the EPA 

O&G Tool artificial lift engine emissions (e.g. Kentucky, Alaska, Utah), low priority elsewhere.  
• Update priority rationale: 

• Substantial input factor variation by basin. 
• Artificial lift engines are a substantial source of NOx emissions. 

 

 
Figure 12. Artificial lift engine input factor: engine prevalence (EPA O&G Tool v1.5). 
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Figure 13 shows basin-level artificial lift engine electrification for states with at least 10,000 tpy NOx 
emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI v1; states with a “*” 
before their two letter abbreviation are states in which at least half of their nonpoint source VOC 
and/or NOx emissions are based on the EPA O&G Tool. 

Artificial lift engine electrification fraction: 

• Default:  73%. All O&G basins in Alaska, California, Kentucky, Pennsylvania, Illinois, Michigan, 
and West Virginia rely solely on default estimates. 

• Range:  0% to 96% 
• Update priority:  High priority for states in which 2014 NEI emissions are based on the EPA 

O&G Tool artificial lift engine emissions (e.g. Kentucky, Alaska), low elsewhere.  
• Update priority rationale: 

• Substantial input factor variation by basin. 
• Artificial lift engines are a substantial source of NOx emissions. 

 

 
Figure 13. Artificial lift engine input factor: engine electrification (EPA O&G Tool v1.5). 
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Figure 14 shows basin-level artificial lift engine rated horsepower for states with at least 10,000 tpy 
NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI v1; states with a 
“*” before their two letter abbreviation are states in which at least half of their nonpoint source VOC 
and/or NOx emissions are based on the EPA O&G Tool. 

Artificial lift engine rated horsepower: 

• Default:  Rated horsepower of 40 horsepower (hp) per artificial lift engine. All O&G basins in 
Alaska, California, Kentucky, Pennsylvania, Illinois, Michigan, and West Virginia rely solely on 
default estimates. 

• Range:  9 to 78 hp 
• Update priority:  High priority for states in which 2014 NEI emissions are based on the EPA 

O&G Tool artificial lift engine emissions (e.g. Kentucky, Alaska), low priority elsewhere. 
• Update priority rationale: 

• Substantial input factor variation by basin. 
• Artificial lift engines are a substantial source of NOx emissions. 

 

 
Figure 14. Artificial lift engine input factor: average rated horsepower (EPA O&G Tool 
v1.5). 
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3.3.5.2 Wellhead Compressor Engines 
Figure 15 shows basin-level compressor prevalence at gas wells for states with at least 10,000 tpy 
NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI v1; states with a 
“*” before their two letter abbreviation are states in which at least half of their nonpoint source VOC 
and/or NOx emissions are based on the EPA O&G Tool. 

Wellhead compressor engine prevalence: 

• Default:  21%. All O&G basins in Alaska, California, Pennsylvania, Michigan, and West Virginia 
rely solely on default estimates. 

• Range:  0.4% to 51% 
• Update priority:  High priority for states in which 2014 NEI emissions are based on the EPA 

O&G Tool wellhead compressor engine emissions (e.g. Kentucky, Alaska), low priority 
elsewhere. 

• Update priority rationale: 
• Substantial input factor variation by basin. 
• Wellhead compressor engines are a substantial source of NOx emissions. 

 

 
Figure 15.  Wellhead compressor engine input factor: prevalence at gas wells (EPA O&G Tool v1.5). 
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Figure 16 shows basin-level rich burn compressor engine rated horsepower for states with at least 
10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI v1; 
states with a “*” before their two letter abbreviation are states in which at least half of their 
nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Rich-burn compressor engine rated horsepower: 

• Default:  Rated horsepower of 133 hp per wellhead compressor engine. All O&G basins in 
Alaska, California, Pennsylvania, Michigan, and West Virginia rely solely on default estimates. 

• Range:  105 to 203 hp 
• Update priority:  High priority for states in which 2014 NEI emissions are based on the EPA 

O&G Tool wellhead compressor engine emissions (e.g. Kentucky, Alaska), low priority 
elsewhere. 

• Update priority rationale: 
• Substantial input factor variation by basin. 
• Wellhead compressor engines are a substantial source of NOx emissions. 

 

 
Figure 16. Wellhead compressor engine input factor: rich burn engine rated horsepower 
(EPA O&G Tool v1.5). 
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3.3.5.3 Drill Rigs 
Figure 17 shows basin-level horizontal rotary drill rig total horsepower for states with at least 10,000 
tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI v1; states 
with a “*” before their two letter abbreviation are states in which at least half of their nonpoint 
source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Horizontal rotary drill rig total horsepower: 

• Default:  4,459 total horsepower per rotary drill rig. All O&G basins in Alaska, California, 
Kentucky, Pennsylvania, Illinois, Michigan, and West Virginia rely solely on default estimates. 

• Range:  578 to 22,820 hp 
• Update priority:  High priority for states in which 2014 NEI emissions are based on the EPA 

O&G Tool drill rig emissions (e.g. Pennsylvania, Kentucky, Alaska), low priority elsewhere. 
• Update priority rationale: 

• Substantial input factor variation by basin. 
• Drilling engines are a substantial source of NOx emissions. 

 

 
Figure 17. Drill rig input factor: horizontal rotary drill rigs total engine horsepower (EPA 
O&G Tool v1.5). 
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Figure 18 shows basin-level horizontal diesel electric drill rig total horsepower for states with at least 
10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI v1; 
states with a “*” before their two letter abbreviation are states in which at least half of their 
nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Horizontal diesel-electric drill rig total horsepower: 

• Default:  4,500 total horsepower per diesel electric drill rig. All O&G basins in states other 
than Montana, New Mexico, and Utah rely solely on default estimates. 

• Range:  900 to 4,500 hp 
• Update priority:  High priority for states in which 2014 NEI emissions are based on the EPA 

O&G Tool drill rig emissions, low priority elsewhere. 
• Update priority rationale: 

• Substantial input factor variation by basin. 
• Drilling engines are a substantial source of NOx emissions. 
• Trend toward use of diesel electric rigs in the O&G industry31,32 

 

 
Figure 18. Drill rig input factor: horizontal diesel electric drill rigs total engine horsepower 
(EPA O&G Tool v1.5). 
                                                       
31 http://www.epmag.com/tier-1-rigs-continue-find-work-while-legacy-rigs-are-retired-800771  
32 http://www.naturalgasintel.com/articles/4958-onshore-drillers-trending-toward-fast-moving-ac-rigs  

http://www.epmag.com/tier-1-rigs-continue-find-work-while-legacy-rigs-are-retired-800771
http://www.naturalgasintel.com/articles/4958-onshore-drillers-trending-toward-fast-moving-ac-rigs
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Figure 19 shows basin-level diesel electric drill rig use fractions for states with at least 10,000 tpy 
NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI v1; states with a 
“*” before their two letter abbreviation are states in which at least half of their nonpoint source VOC 
and/or NOx emissions are based on the EPA O&G Tool. 

Fraction of drill rigs that are diesel-electric: 

• Default:  0%. All O&G basins in states other than Colorado, Kansas, Oklahoma, and Texas rely 
solely on default estimates. 

• Range:  0% to 0.5% 
• Update priority:  High priority for states in which 2014 NEI emissions are based on the EPA 

O&G Tool drill rig emissions, low priority elsewhere. 
• Update priority rationale: 

• Substantial input factor variation by basin. 
• Drilling engines are a substantial source of NOx emissions. 
• Trend toward use of diesel electric rigs in the O&G industry31,32 

 

 
Figure 19. Drill rig input factor: fraction of horizontal diesel electric drill rigs. 
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3.3.5.4 Condensate Tanks 
Figure 20 shows basin-level average VOC losses per unit of condensate production from condensate 
tanks for states with at least 10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint 
sources in the 2014 NEI v1; states with a “*” before their two letter abbreviation are states in which 
at least half of their nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Condensate tank uncontrolled VOC emission factors: 

• Default:  9.3 lb-VOC/bbl. All O&G basins in Alaska, California, Pennsylvania, Michigan, and 
West Virginia rely solely on default estimates. 

• Range:  2.1 to 19.6 lb-VOC/bbl 
• Update priority:  High priority for states in which 2014 NEI emissions are based on the EPA 

O&G Tool estimated condensate tank emissions (e.g. Pennsylvania), low priority elsewhere. 
• Update priority rationale: 

• Substantial input factor variation by basin. 
• Condensate tanks are a substantial source of VOC emissions. 

 

 
Figure 20. Condensate tanks input factor: average VOC loss per unit of production (EPA 
O&G Tool v1.5). 
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Figure 21 shows basin-level the fraction of condensate tank emissions controlled by flare for states 
with at least 10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 
2014 NEI v1; states with a “*” before their two letter abbreviation are states in which at least half of 
their nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Condensate tank fraction controlled by flaring: 

• Default:  69%. Of the states shown in Figure 21, none rely solely on default estimates. 
• Range:  0% to 100% 
• Update priority:  Medium priority for states with substantial condensate tank emissions 

estimated in the Tool.  
• Update priority rationale: 

• Substantial input factor variation by basin. 
• Flaring control prevalence is expected to increase from year-to-year as the result of state 

and federal regulations. 
• Condensate tanks are a substantial source of VOC emissions. 

 

 
Figure 21. Condensate tanks input factor: fraction of emissions controlled by flare (EPA 
O&G Tool v1.5). 
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3.3.5.5 Crude Oil Tanks 
Figure 22 shows basin-level average VOC losses per unit of crude oil production from crude oil tanks 
for states with at least 10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint 
sources in the 2014 NEI v1; states with a “*” before their two letter abbreviation are states in which 
at least half of their nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Crude oil tank uncontrolled VOC emission factors: 

• Default:  1.0 lb-VOC/bbl. All O&G basins in Alaska, California, Pennsylvania, Michigan, and 
West Virginia rely solely on default estimates. 

• Range:  0.2 to 5.6 lb-VOC/bbl 
• Update priority:  High priority for states in which 2014 NEI emissions are based on the EPA 

O&G Tool estimated crude oil tank emissions (e.g. Alaska and California), low priority 
elsewhere. 

• Update priority rationale: 
• Substantial input factor variation by basin. 
• Crude oil tanks are a substantial source of VOC emissions. 

 

 
Figure 22. Crude oil tanks input factor: average VOC loss per unit of production (EPA O&G 
Tool v1.5). 
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Figure 23 shows basin-level the fraction of crude oil tank emissions controlled by flare for states with 
at least 10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 
NEI v1; states with a “*” before their two letter abbreviation are states in which at least half of their 
nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Crude oil tank fraction controlled by flaring: 

• Default:  53%. Of the states shown in Figure 23, none rely solely on default estimates. 
• Range:  0% to 100% 
• Update priority:  Medium priority for states with substantial crude oil tank emissions 

estimated in the Tool.  
• Update priority rationale: 

• Substantial input factor variation by basin. 
• Flaring control prevalence is expected to increase from year-to-year as the result of state 

and federal regulations. 
• Crude oil tanks are a substantial source of VOC emissions. 

 

 
Figure 23. Crude oil tanks input factor: fraction of production to tanks (EPA O&G Tool v1.5). 
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3.3.5.6 Pneumatic Pumps 
Figure 24 shows basin-level methane emissions per volume of gas pumped from Kimray pneumatic 
pumps33 for states with at least 10,000 tpy NOx emissions or 20,000 tpy VOC emissions from 
nonpoint sources in the 2014 NEI v1; states with a “*” before their two letter abbreviation are states 
in which at least half of their nonpoint source VOC and/or NOx emissions are based on the EPA O&G 
Tool. 

Kimray pneumatic pump methane emission factor: 

• Default:  1,041 SCF-CH4/MMCF. For the states shown in Figure 24, all O&G basins except 
those in Montana rely solely on default estimates. 

• Range:  0 to 1,041 SCF-CH4/MMCF 
• Update priority:  High priority for states in which 2014 NEI emissions are based on the EPA 

O&G Tool estimated pneumatic pump emissions (e.g. New Mexico, Kansas, Colorado, 
Kentucky, Louisiana, California, Wyoming, Virginia), low priority for states with S/L/T agency 
submissions for pneumatic pumps. 

• Update priority rationale: 
• Substantial input factor variation by basin. 
• Pneumatic pumps are a substantial source of VOC emissions. 

 

 
Figure 24. Pneumatic pumps input factor: Kimray pumps emissions per well34 (EPA O&G Tool v1.5). 
                                                       
33 Kimray pneumatic pumps are assumed in the EPA O&G Tool to operate at gas wells only. 
34 No Kimray pneumatic pump activity for North Dakota in the EPA O&G Tool 
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Figure 25 shows basin-level the annual volume of gas pumped from Kimray pneumatic pumps for 
states with at least 10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in 
the 2014 NEI v1; states with a “*” before their two letter abbreviation are states in which at least 
half of their nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Kimray pneumatic pump usage: 

• Default:  43 MMCF/well. For the states shown in Figure 25, all O&G basins except those in 
Montana rely solely on default estimates. 

• Range:  0 to 43 MMCF/well 
• Update priority:  High priority for states in which 2014 NEI emissions are based on the EPA 

O&G Tool estimated pneumatic pump emissions (e.g. New Mexico, Kansas, Colorado, 
Kentucky, Louisiana, California, Wyoming, West Virginia), low priority for states with S/L/T 
submissions for pneumatic pumps. 

• Update priority rationale: 
• Substantial input factor variation by basin 
• Pneumatic pumps are a substantial source of VOC emissions 

 

 
Figure 25.  Pneumatic pumps input factor: Kimray annual volume of gas pumped34 (EPA O&G Tool v1.5). 
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Figure 26 shows basin-level the methane vent rate from chemical injection pumps (CIPs)35 for states 
with at least 10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 
2014 NEI v1; states with a “*” before their two letter abbreviation are states in which at least half of 
their nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Methane vent rate for CIPs: 

• Default:  260 SCF-CH4/pump/day. 12 of 18 states shown in Figure 26 rely solely on default 
estimates. 

• Range:  42 to 911 SCF-CH4/pump/day 
• Update priority:  High priority for states using default in which 2014 NEI emissions are based 

on the EPA O&G Tool estimated pneumatic pump emissions (e.g. Kansas, Kentucky, Louisiana, 
California, West Virginia), low priority for states with S/L/T submissions and non-default input 
factor. 

• Update priority rationale: 
• Substantial input factor variation by basin. 
• Pneumatic pumps are a substantial source of VOC emissions. 

 

 
Figure 26. Pneumatic pumps input factor: CIP methane vent rate (EPA O&G Tool v1.5). 
                                                       
35 CIPs are assumed to operate at both oil and gas wells in the EPA O&G Tool; input factors do not vary by well type. 
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Figure 27 shows basin-level the number of CIPs per well for states with at least 10,000 tpy NOx 
emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI v1; states with a “*” 
before their two letter abbreviation are states in which at least half of their nonpoint source VOC 
and/or NOx emissions are based on the EPA O&G Tool. 

Number of CIPs per well: 

• Default:  0.14 pumps/well. 11 of 18 states shown in Figure 27 rely solely on default 
estimates. 

• Range:  0.08 to 1.00 pumps/well 
• Update priority:  High priority for states using default in which 2014 NEI emissions are based 

on the EPA O&G Tool estimated pneumatic pump emissions (e.g. Kansas, Colorado, Kentucky, 
Louisiana, California), low priority for states with S/L/T submissions and non-default input 
factor. 

• Update priority rationale: 
• Substantial input factor variation by basin. 
• Pneumatic pumps are a substantial source of VOC emissions. 

 

 
Figure 27. Pneumatic pumps input factor: CIP number of pumps per well (EPA O&G Tool 
v1.5). 
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3.3.5.7 Pneumatic Devices 
Figure 28 shows basin-level the number of high bleed devices per gas well for states with at least 
10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI v1; 
states with a “*” before their two letter abbreviation are states in which at least half of their 
nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Number of high-bleed pneumatic devices per gas well: 

• Default:  0.07 high bleed devices per well. Only California relies solely on default estimates. 
• Range:  0.00 to 0.79 high bleed devices per well 
• Update priority:  Low priority except for Utah and Wyoming which include outliers relative to 

other states high bleed pneumatic device count inputs. 
• Update priority rationale: 

• The mix of pneumatic devices in use is evolving as a result of state and federal 
rulemakings to encourage/require the use of low or no bleed devices. 

• Pneumatic devices are a substantial source of VOC emissions. 
• Pneumatic device counts have been updated based on basin level data compiled from 

GHGRP Subpart W data. 
 

 
Figure 28. Pneumatic devices input factor: high bleed device counts at gas wells (EPA 
O&G Tool v1.5). 
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Figure 29 shows basin-level high bleed pneumatic device bleed rates for states with at least 10,000 
tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI v1; states 
with a “*” before their two letter abbreviation are states in which at least half of their nonpoint 
source VOC and/or NOx emissions are based on the EPA O&G Tool. 

High-bleed pneumatic device bleed rate: 

• Default:  37.3 high bleed devices per device. This default bleed rate is based on EPA Subpart 
W estimates. 

• Range:  7.5 to 38.9 standard cubic-feet per hour (scfh) per device 
• Update priority:  Medium priority 
• Update priority rationale: 

• Several non-default bleed rates in the Tool are from dated studies. S/L/T agencies should 
consider whether these should be updated based on Subpart W default or other state 
specific estimates. 

• Pneumatic devices are a substantial source of VOC emissions. 
• Pneumatic device bleed rates have been updated based on basin level data compiled 

from GHGRP Subpart W data. 
 

 
Figure 29. Pneumatic devices input factor: high bleed device bleed rates at gas wells (EPA 
O&G Tool v1.5). 
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3.3.5.8 Gas Composition: Benzene 
Figure 30 shows basin-level gas well benzene to VOC weight ratios for pneumatic devices for states 
with at least 10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 
2014 NEI v1; states with a “*” before their two letter abbreviation are states in which at least half of 
their nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Gas well benzene to VOC weight ratio for pneumatic devices: 

• Default:  0.45%. All O&G basins in Alaska, California, North Dakota, Pennsylvania, Michigan, 
and West Virginia rely solely on default estimates. 

• Range:  0% to 0.9% 
• Update priority:  Medium 
• Update priority rationale: 

• Substantial variation by basin 
• Applicability across all gas well gas sources, not just pneumatic devices. 

• Other notes: 
• We understand that gas compositions are currently being updated in the EPA O&G Tool. 

 

 
Figure 30. Pneumatic devices gas composition: gas well benzene weight fraction (EPA 
O&G Tool v1.5). 
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Figure 31 shows basin-level oil well benzene to VOC weight ratios for pneumatic devices for states 
with at least 10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 
2014 NEI v1; states with a “*” before their two letter abbreviation are states in which at least half of 
their nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Oil well benzene to VOC weight ratio for pneumatic devices: 

• Default:  0.45%. All O&G basins in Alaska, California, North Dakota, Pennsylvania, Michigan, 
and West Virginia rely solely on default estimates. 

• Range:  0% to 1.7% 
• Update priority:  Medium 
• Update priority rationale: 

• Substantial variation by basin. 
• Applicability across all gas well vent sources, not just pneumatic devices. 

• Other notes: 
• We understand that gas compositions are currently being updated in the EPA O&G Tool. 

 

 
Figure 31. Pneumatic devices gas composition: oil well benzene weight fraction (EPA O&G 
Tool v1.5). 
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Figure 32 shows basin-level condensate tank benzene to VOC weight ratios for states with at least 
10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI v1; 
states with a “*” before their two letter abbreviation are states in which at least half of their 
nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Condensate tank benzene to VOC weight ratio: 

• Default:  0.3%. All O&G basins in Alaska, North Dakota, Pennsylvania, Michigan, and West 
Virginia rely solely on default estimates. 

• Range:  <0.1% to 2.0% 
• Update priority:  Low 
• Update priority rationale: 

• Substantial variation by basin 
• Other notes: 

• We understand that gas compositions are currently being updated in the EPA O&G Tool. 
 

 
Figure 32. Condensate tanks gas composition: benzene to VOC weight ratio (EPA O&G 
Tool v1.5). 
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Figure 33 shows basin-level crude oil tank benzene to VOC weight ratios for states with at least 
10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI v1; 
states with a “*” before their two letter abbreviation are states in which at least half of their 
nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Oil tank benzene to VOC weight ratio: 

• Default:  1.3%. All O&G basins in Alaska, California, Michigan, Montana, North Dakota, 
Pennsylvania, and West Virginia rely solely on default estimates. 

• Range:  <0.1% to 2.6% 
• Update priority:  Low 
• Update priority rationale: 

• Substantial variation by basin. 
• Other notes: 

• We understand that gas compositions are currently being updated in the EPA O&G Tool. 
 

 
Figure 33. Crude oil tanks gas composition: benzene to VOC weight ratio (EPA O&G Tool 
v1.5). 
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Figure 34 shows basin-level dehydrator benzene to VOC weight ratios for states with at least 10,000 
tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI v1; states 
with a “*” before their two letter abbreviation are states in which at least half of their nonpoint 
source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Dehydrator benzene to VOC weight ratio: 

• Default:  23%. All O&G basins in Alaska, Arkansas, California, Kentucky, Montana, North 
Dakota, Pennsylvania, Illinois, Michigan, and West Virginia rely solely on default estimates. 

• Range:  0.3% to 37% 
• Update priority:  Medium 
• Update priority rationale: 

• Dehydrators can have higher HAP concentrations relative to vent loss sources and tanks. 
• Substantial variation by basin. 

• Other notes: 
• We understand that gas compositions are currently being updated in the EPA O&G Tool. 

 

 
Figure 34. Dehydrator gas composition: benzene to VOC weight ratio at gas wells (EPA 
O&G Tool v1.5). 
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3.3.5.9 Gas Composition: VOCs 
Figure 35 shows basin-level gas well VOC weight fractions for pneumatic devices for states with at 
least 10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI 
v1; states with a “*” before their two letter abbreviation are states in which at least half of their 
nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Gas well VOC weight fraction for pneumatic devices: 

• Default:  18%. All O&G basins in Alaska, California, Pennsylvania, Michigan, and West Virginia 
rely solely on default estimates. 

• Range:  3% to 23% 
• Update priority:  High 
• Update priority rationale: 

• VOC weight fraction has a multiplicative effect on VOC and HAP emissions. 
• Substantial variation by basin and at finer geographic granularity. 
• Applicability across all gas well vent sources, not just pneumatic devices. 

• Other notes: 
• We understand that gas compositions are currently being updated in the EPA O&G Tool. 

 

 
Figure 35. Pneumatic devices gas composition: gas well VOC weight fraction (EPA O&G 
Tool v1.5). 
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Figure 36 shows basin-level oil well VOC weight fractions for pneumatic devices for states with at 
least 10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 NEI 
v1; states with a “*” before their two letter abbreviation are states in which at least half of their 
nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Oil well VOC weight fraction for pneumatic devices: 

• Default:  29%. All O&G basins in Alaska, California, Pennsylvania, Michigan, and West Virginia 
rely solely on default estimates. 

• Range:  12% to 63% 
• Update priority:  High 
• Update priority rationale: 

• VOC weight fraction has a multiplicative effect on VOC and HAP emissions. 
• Substantial variation by basin and at finer geographic granularity. 
• Applicability across all oil well vent sources, not just pneumatic devices. 

• Other notes: 
• We understand that gas compositions are currently being updated in the EPA O&G Tool. 

 

 
Figure 36. Pneumatic devices gas composition: oil well VOC weight fraction (EPA O&G 
Tool v1.5). 
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3.3.5.10 Gas Composition: Methane 
Figure 37 shows basin-level gas well methane weight fractions for pneumatic devices for states with 
at least 10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 
NEI v1; states with a “*” before their two letter abbreviation are states in which at least half of their 
nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Gas well methane weight fraction for pneumatic devices: 

• Default:  66%. All O&G basins in Alaska, California, North Dakota, West Virginia and 
Pennsylvania rely solely on default estimates. 

• Range:  56% to 94% 
• Update priority:  Medium 
• Update priority rationale: 

• Methane weight fraction has a multiplicative effect on methane emissions. 
• Substantial variation by basin and at finer geographic granularity. 
• Applicability across all gas well vent sources, not just pneumatic devices. 
• GHG emissions generated in the EPA O&G Tool are not used in EPA’s official GHG sinks 

emission inventory. 
• Other notes: 

• We understand that gas compositions are currently being updated in the Tool. 
 

 
Figure 37. Pneumatic devices gas composition: gas well methane weight fraction (EPA 
O&G Tool v1.5). 
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Figure 38 shows basin-level oil well methane weight fractions for pneumatic devices for states with 
at least 10,000 tpy NOx emissions or 20,000 tpy VOC emissions from nonpoint sources in the 2014 
NEI v1; states with a “*” before their two letter abbreviation are states in which at least half of their 
nonpoint source VOC and/or NOx emissions are based on the EPA O&G Tool. 

Oil well methane weight fraction for pneumatic devices: 

• Default:  52%. All O&G basins in Alaska, California, North Dakota, Pennsylvania, Illinois, and 
West Virginia rely solely on default estimates. 

• Range:  23% to 76% 
• Update priority:  Medium 
• Update priority rationale: 

• Methane weight fraction has a multiplicative effect on methane emissions. 
• Substantial variation by basin and at finer geographic granularity. 
• Applicability across all oil well vent sources, not just pneumatic devices. 
• GHG emissions generated in the EPA O&G Tool are not used in EPA’s official GHG sinks 

emission inventory. 
• Other notes: 

• We understand that gas compositions are currently being updated in the EPA O&G Tool. 
 

 
Figure 38. Pneumatic devices gas composition: oil well methane weight fraction (EPA 
O&G Tool v1.5). 
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3.4 Engine Emission Factors 
EPA O&G Tool NOx emissions factors for drill rigs and hydraulic fracturing pumps are from CenSARA 
(2012). As a result of fleet turnover combined with federal off-road diesel engine emission 
standards, oil and gas drill rig and hydraulic fracturing pump fleets emission rates are expected to 
decrease over time for affected pollutants (VOC, CO, NOx, and PM). Table 11 shows that the 
CenSARA (2012) NOx emission factors for 300-600 and 600-750 horsepower engines are slightly 
lower than Tier 2 emission standards. The NOx emission factor for 750 horsepower engines is 
between the Tier 1 and Tier 2 emission standards. Considering the effects of fleet turnover, the EPA 
O&G Tool emission factors should be considered for update. If are S/L/T agencies that collect 
information on certification levels for drilling and/or hydraulic fracturing operations within their 
jurisdiction, this information could be used to estimate updated emission factors. Alternatively, the 
EPA MOVES model (NONROAD module) could be used to estimate fleet turnover effects. 

Table 11.  Drill rig and hydraulic fracturing pump diesel engines: EPA O&G Tool (v1.5) emission 
factors and Federal tier standards. 

Horsepower 
Range 

EPA O&G Tool Federal Tier Standards 
NOx Emission Factor 

(g/hp-hr) Basis Tier Level Years 
NOx standard 

(g/hp-hr) 

300-600 4.258 CenSARA 
(2012) 

Tier 1 1996-2000 6.9 
Tier 2 2001-2005 4.81 

Tier 3 2006-2010 3.01 
Tier 4 (interim) 2011-2013 3.01 
Tier 4 (final) 2014+ 0.3 

600-750 4.262 CenSARA 
(2012) 

Tier 1 1996-2001 6.9 
Tier 2 2002-2005 4.81 
Tier 3 2006-2010 3.01 
Tier 4 (interim) 2011-2013 3.01 

>750 5.831 CenSARA 
(2012) 

Tier 1 2000-2005 6.9 
Tier 2 2006-2010 4.81 
Tier 4 (interim) 2011-2014 0.3 
Tier 4 (final) 2015+ 0.14 

1
 EPA tier standard is specified as NMHC+NOx 

 
 
Artificial lift engines and wellhead and lateral reciprocating compressor engines are subject to NSPS 
JJJJ standards. The CenSARA (2012) emission factors for these engines in the EPA O&G Tool are 
consistent with AP-42 estimates, but do not take into account the effects of NSPS JJJJ regulatory 
requirements (see Table 12). The EPA O&G Tool does allow for specification of controls to lower rich 
burn compressor engine emissions, but does not have a similar option of lean burn engines or 
artificial lift engines. Artificial lift engine emissions rates should be considered for revision as should 
compressor engine emission rates to more accurately reflect the current fleet of engines in 
operation. Several states (e.g. Wyoming, Colorado, Pennsylvania) which permit facilities to low 
emission thresholds may have databases of existing site emission rates which could be mined to 
estimate updated emission rates. 
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Table 12. Artificial lift and compressor natural gas reciprocating engines: EPA O&G Tool (v1.5) 
emission factors and NSPS JJJJ standards. 

Engine Type 

EPA O&G Tool EPA NSPS JJJJ 
NOx 

(g/hp-hr) Basis HP Range 
Manufacture 

Date 
NOx 

(g/hp-hr) 
Artificial Lift Engines 8.24 

CenSARA 
(2012) 

25-100 7/1/2008 2.8 
Lean Burn 2-cycle 7.04 

100≤HP<500 
7/1/2008,  
1/1/2011 

2.0,  
1.0 

Lean Burn 4-cycle 3.07 
Rich Burn 4-cycle 8.24 

 

3.5 Emission Control Effects on Future Forecast Nonpoint Source Emissions 
O&G emissions have been forecast in EPA’s latest modeling platforms (2011 v6.2 and v6.3) from 
base year (2011) to future year 2017 (v6.2 and v6.3) and 2025 (v6.2) according to Annual Energy 
Outlook (AEO) estimated growth rates by O&G Play or National Energy Modeling System (NEMS) 
region13. EPA accounted for the effects of increased control per federal regulations (e.g. New Source 
Performance Standards (NSPS) JJJJ and OOOO) on future year emissions. 

Recent Western Regional Air Partnership (WRAP) emission inventory forecasts account for both state 
and federal regulation effects on emissions controls (e.g. Williston Basin14). In EPA’s latest modeling 
platform, the effects of state specific rulemakings were not taken into account in future year 
inventory forecasts. In the case that a state’s regulations controlled base year emissions substantially 
leading to future year emissions controls that were similar to base year emission controls, modeling 
platform methodology could overestimate emission control factors leading to emissions that are 
biased low. In the case that a state’s regulations required more control from the base year to the 
future year relative to federal controls, emissions would be overestimated in the current modeling 
platform.  

3.6 Nonpoint Source O&G Improvement Recommendations 
Our suggestions for nonpoint source O&G emissions improvements are as follows: 

1. Oil and gas well type definitions differ between GHGRP Subpart W, NSPS OOOO, EPA O&G 
Tool, and state reporting requirements. The use of O&G activity data provided by state S/L/T 
agencies is preferred.  For those S/L/T agencies that are not able to provide O&G activity 
data, EPA should continue to confer with S/L/T agencies on well type assignments. 

2. Gas production data in the state of Colorado includes production of CO2 gas from the McElmo 
Dome formation. The emission regime for the production of CO2 gas is not expected to be 
consistent with the emission regime from natural gas wells. EPA will exclude production of 
CO2 gas from future versions of the EPA O&G Tool. 

3. GHGRP Subpart W data incorporated into the EPA O&G Tool should be analyzed to determine 
whether it is based on a sample that can be considered representative for each O&G basin. 
GHGRP Subpart W operator representation (GHGRP Subpart W operator wells in a basin 
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versus basin-wide total wells) should be reported in the EPA O&G Tool documentation so 
that O&G activity representation could inform the level of confidence in the inputs estimated 
from Subpart W data by basin.  

4. GHGRP Subpart W data is available for fugitive devices, pneumatic pumps, and compressor 
engines. This data should be used for high level checks of current default estimates included 
in the Tool. 

5. Default and dated input factors are being used for key basin factors and gas composition 
factors in many basins. For some basins, default or dated input factors may be in use because 
there are no better data available. In other basins, default or dated input factors may be in 
use because resources have not been available to develop input factors that are consistent 
with the latest S/L/T agency inventory compilations. EPA will continue to solicit input factor 
improvements from S/L/T agencies and also to align SPECIATE profile updates with the O&G 
Tool. Making updates to default and dated emission factors is critical for developing accurate 
oil and gas well-site emissions. Even though some S/L/T agencies have provided input factors 
for several source categories and GHGRP Subpart W data has been incorporated into the Tool 
for several source categories, there are still many input factors that cannot be considered 
representative of well-site equipment in each basin. The lack of representative input factors 
in the Tool is not unexpected considering the complexity of estimating well-site emissions 
across all basins in the United States in a single tool (separate modules for exploration and 
production emissions). The strategy to continue enhancing the currency and accuracy of 
input factors, especially in high production oil and gas basins, in the EPA O&G Tool is critical.  

6. Drill rig and hydraulic fracturing pump diesel engine emission factors and artificial lift, 
wellhead compressor, and lateral compressor natural gas reciprocating engine emission 
factors are expected to decrease over time due to federal regulations and should be 
considered for update. 

7. In previous EPA modelling platforms, state O&G regulations have not been accounted for. 
The effects of emission control due to both state and federal programs should be accounted 
for in forecast year inventories, with prioritization given to those state regulations that could 
have the largest effects on emissions. 

8. As resources permit, add emissions to the NEI for emission source categories (injection pump 
blowdowns, hydrocarbon liquids dissolved CO2 and well testing venting and flaring) that are 
included in GHGRP reporting for well-sites, but not included in the NEI. These sources are not 
typically among the most substantial sources of O&G field emissions. 

9. Future versions of the NEI should consider how to account for fat-tails and report on the 
extent to which fat-tails are missing from NEI O&G emissions. 
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Appendix A.  Oil and Gas Production by State and Basin. 
 
Table A1. Oil and Gas Production by State and Basin (source: EPA O&G Tool v1.5). 

State Basin Oil Production (bbl) Gas Production (mcf) 
AK AK Cook Inlet Basin 6,321,328 115,943,269 
AK Arctic Coastal Plains Province 175,153,753 3,076,248,136 
AK Copper River Basin 0 1,061,305 
AL Appalachian Basin (Eastern Overthrust Area) 0 20,114,502 
AL Black Warrior Basin 647,976 61,087,525 
AL Mid-Gulf Coast Basin 9,184,209 100,843,994 
AR Arkoma Basin 1,442 1,116,889,201 
AR Illinois Basin 888 1,417,774 
AR Louisiana-Mississippi Salt Basins 6,630,482 11,517,616 
AR Ozark Uplift 372 0 
AZ Black Mesa Basin 56,239 59,432 
CA Coastal Basins 8,472,069 1,844,929 
CA Eel River Basin 0 532,057 
CA Los Angeles Basin 29,379,703 99,225,394 
CA Mojave Basin 47,330 500 
CA Northern Coast Range Prov 44,822 30,712 
CA Sacramento Basin 72,794 148,291,089 
CA San Joaquin Basin 151,669,514 170,510,076 
CA Santa Cruz Basin 621 343 
CA Santa Maria Basin 5,752,552 16,764,195 
CA Sierra Nevada Province 0 735 
CA Ventura Basin 9,119,811 8,570,449 
CO Anadarko Basin 57,080 1,229,713 
CO Denver Basin 85,494,236 433,506,116 
CO Green River Basin 464,653 16,341,201 
CO Las Animas Arch 1,540,336 6,013,063 
CO Las Vegas-Raton Basin 0 101,374,435 
CO North Park Basin 329,045 284,075 
CO Paradox Basin 94,026 349,295,236 
CO Piceance Basin 6,866,926 731,928,822 
CO San Juan Basin 31,625 349,886,029 
FL Florida Platform 453,131 47,285 
FL Mid-Gulf Coast Basin 1,508,704 21,232,358 
ID Snake River Basin 0 13,385 
IL Illinois Basin 9,554,131 2,625,001 
IL Wisconsin Arch 437 0 
IN Cincinnati Arch 146,460 3,241,900 
IN Illinois Basin 2,358,679 3,334,438 
IN Michigan Basin 957 40,100 
KS Anadarko Basin 16,700,008 189,847,424 
KS Cambridge Arch-Central Kansas Uplift 18,753,187 7,277,414 
KS Cherokee Platform 2,185,522 28,111,590 
KS Forest City Basin 1,699,950 110,474 
KS Nemaha Uplift 1,888,293 216,103 
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State Basin Oil Production (bbl) Gas Production (mcf) 
KS Salina Basin 238,835 0 
KS Sedgwick Basin 8,080,958 62,625,952 
KY Appalachian Basin 944,518 67,392,665 
KY Appalachian Basin (Eastern Overthrust Area) 277,460 16,717,645 
KY Cincinnati Arch 393,526 16,126 
KY Illinois Basin 1,073,986 327,940 
LA Louisiana-Mississippi Salt Basins 12,673,337 1,525,551,205 
LA Western Gulf 55,592,804 413,229,382 
MD Appalachian Basin (Eastern Overthrust Area) 0 19,677 
MI Michigan Basin 8,118,435 114,948,446 
MO Cherokee Platform 32,923 5,440 
MO Forest City Basin 147,495 1,473 
MO Ozark Uplift 15,280 0 
MS Black Warrior Basin 47,428 4,409,827 
MS Mid-Gulf Coast Basin 24,439,855 360,831,457 
MT Big Horn Basin 376,446 1,167,188 
MT Central Montana Uplift 795,088 5,237,936 
MT Montana Folded Belt 19,868 220 
MT Powder River Basin 774,991 7,764,740 
MT Sweetgrass Arch 987,139 10,149,442 
MT Williston Basin 26,939,122 42,651,700 
ND Williston Basin 394,569,082 463,398,864 
NE Cambridge Arch-Central Kansas Uplift 1,767,199 0 
NE Denver Basin 826,413 399,728 
NE Forest City Basin 95,617 0 
NE Salina Basin 56,355 0 
NM Las Vegas-Raton Basin 0 23,787,209 
NM Orogrande Basin 0 15,131 
NM Permian Basin 117,339,540 506,178,158 
NM San Juan Basin 6,371,167 711,191,455 
NM Sierra Grande Uplift 13,947 116,749,854 
NV Great Basin Province 314,175 3,172 
NY Appalachian Basin 841 5,466,078 
NY Appalachian Basin (Eastern Overthrust Area) 340,348 14,734,463 
OH Appalachian Basin 6,950,026 98,976,655 
OH Appalachian Basin (Eastern Overthrust Area) 7,933,346 411,524,743 
OH Cincinnati Arch 7,916 0 
OH Michigan Basin 0 50 
OK Anadarko Basin 69,232,946 1,304,916,888 
OK Arkoma Basin 3,024,303 435,449,674 
OK Bend Arch-Fort Worth Basin 481,183 2,723,793 
OK Cherokee Platform 13,389,653 124,155,463 
OK Nemaha Uplift 9,666,688 59,072,268 
OK Palo Duro Basin 199,090 752,581 
OK Southern Oklahoma 21,325,800 235,116,948 
OR Western Columbia Basin 0 950,000 
PA Appalachian Basin 121,865 11,649,982 
PA Appalachian Basin (Eastern Overthrust Area) 6,561,576 4,204,078,554 
SD Powder River Basin 21,410 473 
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State Basin Oil Production (bbl) Gas Production (mcf) 
SD Williston Basin 1,776,717 15,391,638 
TN Appalachian Basin 165,082 1,915,595 
TN Appalachian Basin (Eastern Overthrust Area) 61,530 3,378,097 
TN Cincinnati Arch 102,206 0 
TX Anadarko Basin 35,733,928 669,087,483 
TX Bend Arch-Fort Worth Basin 28,894,725 1,902,123,405 
TX East Texas Basin 25,412,027 1,448,581,822 
TX Marathon Thrust Belt 73,307 29,963,761 
TX Palo Duro Basin 3,836,965 21,489,812 
TX Permian Basin 469,411,780 1,492,135,322 
TX Western Gulf 558,770,894 2,853,962,042 
UT Central Western Overthrust 218,190 3,607,411 
UT Overthrust&Wasatch Uplift 1,609,592 0 
UT Paradox Basin 6,095,882 24,673,767 
UT Uinta Basin 33,876,820 426,483,778 
VA Appalachian Basin (Eastern Overthrust Area) 11,679 133,625,287 
WV Appalachian Basin 365,297 105,748,585 
WV Appalachian Basin (Eastern Overthrust Area) 9,506,407 934,502,298 
WY Big Horn Basin 11,490,798 13,602,214 
WY Central Western Overthrust 1,160,627 149,150,419 
WY Denver Basin 3,771,579 2,625,803 
WY Green River Basin 13,573,571 1,351,769,134 
WY Powder River Basin 35,919,554 320,052,083 
WY Wind River Basin 9,470,497 160,121,977 

 
 



 
 
 

Ramboll Environ US Corporation, 773 San Marin Drive, Suite 2115, Novato, CA 94998   
V +1 415.899.0700   F +1 415.899.0707 
www.ramboll‐environ.com 

 
 
 
 
 
 
 

APPENDIX B 
 

Oklahoma Department of Environmental Quality Memorandum: 
Sensitivity of the 2014 Oil and Gas Emissions Tool to Gas/Oil Classification 



Page 1 of 6 
 

            December 30, 2016 
 

MEMORANDUM      

SUBJECT:  Sensitivity of the 2014 Oil and Gas Emissions Tool to Gas/Oil Classification 

TO:         National Oil and Gas Emissions Committee 

FROM:        Louise Esjornson, Tom Richardson, and Carrie Schroeder (OK DEQ, Air Quality Division) 
 

In general, the 2014 Oil and Gas Emissions Tool is a significant improvement over the 2011 Tool.  

However, one area of concern is the change in the method used to characterize each well as either gas 

or oil, and the change in classification of production based on well type (i.e. oil/condensate, 

gas/associated gas).  In the 2011 Tool, well classification was based on, in hierarchical order:  

HPDI designation; ancillary information in HDPI (i.e. API gravity); if only oil or gas is produced; 

and lastly, if the ratio of gas to oil is greater than 100 MCF/BBL, the well is a gas well. 

In the 2014 Tool, wells were classified as gas or oil based on the last criterion only: wells with a gas-to-oil 

ratio (GOR) greater than 100 MCF/BBL are classified as gas wells, wells with a GOR less than or equal to 

100 MCF/BBL are oil wells.  This definition is consistent with a number of other programs (e.g., the 

Greenhouse Gas Reporting Program (GHGRP), the recently issued Information Collection Request (ICR), 

and the Railroad Commission (RRC) of Texas).  However, other programs use alternative definitions.  For 

example, the Energy Information Administration (EIA) has used the BTU content of the production, 

classifying a well as a gas well if the gas produced represents more BTU than the oil produced.  In effect, 

this results in a 6 MCF/BBL classification threshold.  The Oklahoma Corporation Commission defines a 

gas well as “having a gas-oil ratio of 15,000:1 or more” and an oil well as “having a gas-oil ratio of less 

than 15,000:1.”  The Kansas Corporation Commission (KCC) and the Society of Exploration Geologists 

(SEG) also use this 15 MCF/BBL threshold.  Table 1 summarizes these thresholds. 

Other classification approaches likely exist.  Exploring the degree that emission factors used to populate 

the Tool may have been influenced by the classification methodology used by a particular operator, in a 

particular jurisdiction, at a particular time is worthwhile.  For example, in responding to the CenSARA 

survey, did an Oklahoma oil and gas operator provide data on typical gas wells based on the 15 MCF/BBL 

approach used in Oklahoma? 

Table 1: Gas Oil Classification Thresholds for Select Programs 

GOR Threshold Program 

100  MCF/BBL 2014 Tool, GHGRP, O&G ICR, RCC of TX 

  15   MCF/BBL OCC, KCC, SEG 

   6    MCF/BBL EIA 
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After comparing the well counts by type in the 2011 Tool and the 2014 Tool, we began to suspect that 

this change in methodology biased the classification of wells (and production) in Oklahoma.  This may 

have resulted in changes to projected emissions due to methodology rather than due to changing 

practices or field conditions.  Alternatively, these changes may reflect best practices, resulting in a 

needed correction to the 2011 results.  Does this change represent a problem or an improvement? 

Initially, we looked to other sources to help us resolve our questions about the proper method used to 

classify wells and production (gas and liquids).  We were able to access EIA data on liquids production 

for 2015 (we have not seen similar data for 2014) and we compared that data to the liquids production 

data in the 2014 Tool.  In the 2014 Tool, 1.5% of Oklahoma’s total hydrocarbon liquids were classified as 

condensate (from gas and CBM wells); the EIA data for 2015 show that 21% of Oklahoma’s total 

hydrocarbon liquids had an API gravity of 50 or more (another way to define condensate).  This result 

reinforced our concerns about the change in classification methodology.   

Additionally, with newer hydraulically fractured horizontal wells, the distinction between “oil well” and 

“gas well” is more markedly artificial.  Often, horizontal wells drilled in shale formations produce large 

volumes of both hydrocarbon liquids and gas.  In Oklahoma, the API gravity of the liquids produced from 

horizontal wells drilled in shale plays typically ranges from 42-46 and the gas typically contains 

substantial amounts of natural gas liquids.  A binary oil/gas well distinction may not be appropriate for 

these types of wells. 

What is the consequence of this change in classification?  Condensate production yields more VOC 

emissions per barrel of liquids produced than crude oil and gas well compression is a significant source 

of NOX.  In short, the new well classification methodology likely has resulted in an underestimation of 

VOC and NOX emissions.  To assess the magnitude of emissions, we ran a simple sensitivity analysis 

using the oil-to-gas well ratios from the 2011 Tool and the activity data from the 2014 Tool.  See the 

following page for a description of our approach.  As Table 2 demonstrates, the results were dramatic 

for VOC, and less so for NOX. 

Table 2: Oklahoma Statewide Oil and Gas Production Emissions Estimates Summary 

 
2014 2014 ADJ Difference 

VOC (TPY) 147,984 219,908 -71,924 

NOX (TPY) 42,166 46,066 -3,900 

   

The Oklahoma DEQ collects individual facility emission data from all permitted facilities during each 

triennial inventory year.  In 2014, this included around 6,000 wellhead sites (note: in Table 3 below, all 

well counts use the HPDI definition of a well.  That is, if a well was producing in 6 months of a year, it is 

half a well).  For Oklahoma’s submission to the 2014 NEI, the data for wellhead sites below AERR 

thresholds were aggregated and summed with area source data generated by the Tool (after ERG 

performed an activity subtraction to remove wells and production associated with Oklahoma’s 

permitted facilities). This process was described in some detail in the OKDEQ presentation for the 

5.12.16 meeting of the National Oil and Gas Emissions Committee.  Because Oklahoma’s 2014 non-point 

oil and gas submission included emissions from inventoried facilities, the potential for underestimation 
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of VOC and NOX emissions due to the misclassification of wells and gas/liquids production in the Tool 

was reduced.  Table 3 shows the activity data associated with Oklahoma point sources (inventoried 

wells) as well as the total values (obtained from HPDI).   

Table 3: Coverage of Statewide Wells and Production by Inventoried Wells  

 
Inventoried Wells TOTAL (HPDI) Coverage 

Total Liquids (MBL) 55,902 117,320 48% 

Total Gas (MMCF) 713,639 2,162,188 33% 

Oil Wells 3,397 21,060 16% 

Gas Wells 843 31,395 3% 

CBM Wells 66 3,113 2% 

 

Description of the Simple Sensitivity Analysis 

By county, we used the percent classification of oil wells and gas wells from the 2011 Tool with the total 

number of wells from the 2014 Tool to create 2014 adjusted well counts.  We did a similar 

reapportionment for the gas and oil produced.  We summed the total gas produced (natural gas from 

gas wells and associated gas from oil wells) and the total liquids produced (oil from oil wells and 

condensate from gas wells) in 2014 and multiplied each by the corresponding percentage from 2011.  

See Chart 1, Tables 4 and 5 below for how this affected Tool inputs (italicized) for Alfalfa County.  In 

2014 ADJ, the percentages match 2011 data, and the totals match 2014 data.  Refer the notes section 

near the end of this document for our assumptions and clarification about our terminology. 

Chart 1 and Table 4: Well Count Adjustment for Alfalfa County  

 
 
Table 5: Production Adjustment for Alfalfa County  

Alfalfa County, Oklahoma 

Tool 
Version 

Total 
Gas 

MMSCF 

Natural Gas Associated Gas 
Total 

Liquids 
MBL 

Oil Condensate 

MMSCF 
% of 
Total 
Gas 

MMSCF 
% of 
Total 
Gas 

MBL 
% of 
Total 

Liquids 
MBL 

% of 
Total 

Liquids 

2011 32,494 29,723 91.5% 2,771 8.5% 1,150 572 49.7% 578 50.3% 

2014 112,576 7,714 6.9% 104,862 93.1% 14,353 14,329 99.8% 24 0.2% 

2014 ADJ 112,576 102,975 91.5% 9,601 8.5% 14,353 7,136 49.7% 7,217 50.3% 
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Alfalfa County Well Counts 

Alfalfa County, Oklahoma 
Tool 

Version 
Gas Well 

Count 
Oil Well 
Count 

G+O Well 
Count 

% Gas 
Well 

%Oil 
Well 

2011 455 83 538 85% 15% 

2014 195 552 747 26% 74% 

2014 ADJ 632 115 747 85% 15% 
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After adjusting these inputs for all Oklahoma counties with sufficient data, the statewide estimated 

emissions increased for nearly all pollutants (though this analysis focuses on VOC and NOx). 

Tables 6 and 7: Oklahoma Statewide Oil and Gas Emissions Estimates for VOC and NOx by Well Type SCC 

OK Statewide VOC (TPY) 

  
  
  
  

OK Statewide NOx (TPY) 

SCC Group 2014 2014 ADJ Change SCC Group 2014 2014 ADJ Change 

CBM 3,503 3,503 0 CBM 3,069 3,069 0 

Gas 69,777 156,474 -86,697 Gas 31,386 36,703 -5,317 

Oil 74,703 59,930 14,772 Oil 7711 6294 1417 

Total 147,984 219,908 -71,924 Total 42,166 46,066 -3,900 

 

Tables 6 and 7 show VOC and NOx emissions with Source Classification Codes (SCCs) grouped by whether 

they relate to oil, gas, or CBM wells.  As expected, this shows an uneven shift of emissions from oil-

related SCCs to gas-related SCCs, suggesting the Tool is sensitive to gas/oil classification particularly for 

VOC emissions. 

Tables 8 and 9 group SCCs based on source category.  For VOC emissions, the most sensitive affected 

source categories relate to storage tanks.  For NOx emissions, the sensitive source categories relate to 

compressor engines.  Since Oklahoma submitted all inventoried midstream sources to the NEI, 

lateral/gathering compressor engine emissions may be partially double-counted (this potential double 

counting is also mitigated in Oklahoma’s NEI submittal by using the Tool for non-inventoried wells only). 

Table 8: Oklahoma Statewide Oil and Gas Emissions Estimates for VOC by Source Category 

OK Statewide Total VOC (TPY) 
Source Category (SCC) 2014 2014 ADJ Difference 

Artificial Lifts 91 76 15 

Associated Gas 2,649 1,914 735 

Condensate Tanks 3,519 79,327 -75,808 

Crude Oil Tanks 40,142 30,527 9,615 

Dehydrators 7,235 7,272 -37 

Fugitives 28,623 30,145 -1,522 

Gas-Actuated Pumps 12,341 14,132 -1,791 

Heaters 201 199 1 

Lateral/Gathering Compressor Engines 407 460 -53 

Liquids Unloading 15,427 17,821 -2,394 

Loading Emissions 90 1,288 -1,198 

Pneumatic Devices 36,429 35,809 620 

Produced Water 0 0 0 

Wellhead Compressor Engines 830 938 -107 

Total 147,984 219,908 -71,924 
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Table 9: Oklahoma Statewide Oil and Gas Emissions Estimates for NOx by Source Category 

OK Statewide NOX  (TPY) 
Source Category (SCC) 2014 2014 ADJ Difference 

Artificial Lifts 7,016 5,841 1,175 

Associated Gas 0 0 0 

Condensate Tanks 13 304 -290 

Crude Oil Tanks 18 12 6 

Dehydrators 4,456 4,845 -389 

Heaters 2,122 2,108 15 

Lateral/Gathering Compressor Engines 9,743 11,245 -1,502 

Liquids Unloading 0 0 0 

Wellhead Compressor Engines 18,796 21,711 -2,915 

Total 42,166 46,066 -3,900 
 

Notes: 

 2011 refers to the 2011 final version of the Tool; values were pulled from the “previous 

reference” field in the 2014 Tool.  

 2014 refers to the baseline Tool as it was at the end of 2015. It does not include any subsequent 

updates; we understand the impact to this analysis to be minimal. 

 2014 ADJ refers to the 2014 baseline tool from the end of last year, with the following fields 

updated for each county: gas well count, oil well count, natural gas (MSCF), condensate (BBL), oil 

(BBL), and associated/casinghead gas (MSCF). 

 We assumed the change in ratio of gas wells to oil wells (and associated production) in the Tool 

was due to the change in classification methodology exclusively.  It is possible that practices 

have changed (e.g. substantially more oil wells were drilled after 2011, some gas wells 

demonstrated sufficient changes in production to be reclassified as oil wells from 2011 to 2014, 

etc.), and the change in classification reflects that.  We did not investigate those possibilities. 

 We did not adjust Coal Bed Methane (CBM) wells; Oklahoma has relatively few of these wells. 

 We ran production only (not exploration). 

 Counties without sufficient data in 2011 defaulted to 2014 values, for example: 

 2011: Adair County had no wells and no production. 2014: Adair had 1 gas well and all 

the production was assigned to natural gas.  2014 ADJ is the same as 2014 for Adair. 

 Affected counties: Adair, Choctaw, Delaware, Harmon, Haskell, Latimer, Le Flore, 

McCurtain, Ottawa, Sequoyah, Tillman (11 of 77) 

 Independent rounding may lead to slightly different values than displayed. 

 

Conclusions and Recommendations 

We remain concerned that the methodology change in characterizing gas wells, oil wells, and their 

associated production has caused a significant underestimation of VOC emissions, particularly from 

storage tanks and of NOx emissions, particularly from compressor engines. 
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To address this potential for underestimation, we recommend re-evaluating the classification 

methodology for gas/oil wells, and gas/oil production for the 2017 Oil and Gas Emissions Tool.  We 

would like to suggest a number of approaches that could be evaluated for addressing this issue:  

 Return to the 2011 classification methodology. 

 Use state definitions for gas/oil wells to classify well types and production for each state 

individually. 

 Repopulate key factors based on the definition in the 2014 Tool.  This would require additional 

data gathering by S/L/Ts or a collective effort similar to that of the 2012 CenSARA study. 

 Develop a continuum of factors to better reflect actual field conditions. 

 Add an additional category for horizontally drilled wells in unconventional formations 

(populated with new data). 
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