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Executive Summary

Oil and gas (O&G) exploration and production in New Mexico (NM) has increased dramatically
in recent years as drilling technology has allowed development of unconventional oil and gas plays
in areas where there was previously no activity, or where activity had subsided after depletion of
the conventional reserves. This increased production has given rise to an increase in greenhouse
gas (GHG) emissions, which in turn has prompted NM to take regulatory initiatives to reduce these
emissions.

To obtain a better understanding of these emission increases and reductions, a comprehensive
O&G Greenhouse Gas Inventory was developed for NM (NM O&G GHGI) for 2020 to include
emission estimates of methane (CH4) and carbon dioxide (CO2). Emissions are included in the
inventory for the following five categories:

Oil and gas exploration and production,
Gathering and boosting (G&B),
Natural gas processing,

Transmission and storage, and

Inactive oil and gas wells

Emissions from natural gas distribution to end users (e.g. local utilities and industrial, commercial,
and residential customers) are not included in the inventory. Details on the five emission categories
listed above and the unique types of emission sources found in each category are provided in
Section 2.

Emission estimates were developed using the best available information, which was obtained from
several sources:

e NM Environmental Department (NMED) Minor Source Emissions Inventory,
e EPA’s Greenhouse Gas Reporting Program (GHGRP),

e EPA’s Greenhouse Gas Inventory (GHGI),

e EPA’s National Emissions Inventory (NEI), and

e O&G air emissions studies

Emissions data reported directly to NMED and EPA as part of the Minor Source Emissions
Inventory and the GHGRP was used as the basis of the NM O&G GHGI. Where this data was not
available, emissions estimates were developed using data and methodologies from a variety of
sources.

Details on the specific data sources and methodologies used to compile the NM O&G GHGI are
provided in Sections 3, 4, and 5. Section 4 also includes details on the percentage of the emitting
population represented by the emissions data reported directly to NMED and EPA. For every
category except underground natural gas storage, the majority of emissions in the NM O&G
GHGI were based on directly reported emissions and activity data. Section 6 provides a further
breakdown of the NM O&G GHGI for each category, including emissions by basin and emission
source.

Tables E-1 through E-3 below provide an overall summary of emissions.
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Table E-1 presents a summary of CH4, CO2, and CO. equivalent (CO2¢e) emissions for 2020 for

each category. The production category has the highest emissions of both CH4 and COx.

Table E-1. GHG Emissions by Category (Metric Tons)

Emission Category Aémt_JaI_ CHs Anm_JaI_ CO:2 Annu_al _COze
missions Emissions Emissions
Production 387,824 6,836,720 17,307,968
Gathering and Boosting 126,013 6,158,405 9,560,756
Natural Gas Processing 19,210 4,552,987 5,071,657
Transmission and Storage 13,382 629,264 990,567
Inactive Oil and Gas Wells 784 23.5 21,192
Total 547,212 18,177,400 32,952,130

Table E-2 presents a summary of CHa4, CO,, and CO2e emissions for 2020 for each O&G basin in
NM. The Permian and San Juan basins account for over 98% of O&G GHG emissions in NM, and
also account for almost all of the O&G production in NM.

Table E-2. GHG Emissions by Basin (Metric Tons)

Basin Annual CHs | Annual CO Annual COe
Emissions Emissions Emissions
Permian 270,241 13,515,470 20,811,982
San Juan 261,414 4,282,920 11,341,106
Las Vegas-Raton 8,659 40,049 273,836
Sierra Grande Uplift 4,004 66,682 174,784
Pedregosa 451 104,932 117,099
Orogrande 1,020 68,086 95,614
Basin-And-Range Province 687 65,290 83,829
Estancia 619 33,968 50,683
Palo Duro 64 2 1,728
San Luis 54 2 1,470
Total 547,212 18,177,400 32,952,130

Table E-3 presents a summary of CHa, CO,, and CO-e emissions for 2020 for the highest emitting
emission sources as well as the cumulative emissions from the remainder of sources. The highest
emitting CHa sources are equipment leaks, pneumatic controllers, and combustion (or combustion
slip) which cumulatively account for 75% of CH4 emissions. Combustion (e.g., from engines and
turbines driving compressors) is the highest emitting CO- source, accounting for 72% of CO>
emissions. Other significant CO> sources include acid gas removal units and miscellaneous flaring.
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Table E-3. GHG Emissions by Emission Source (Metric Tons)

.. Annual CH4 Annual CO; Annual COze
Emission Source . e .
Emissions Emissions Emissions
Combustion 76,632 13,177,750 15,246,811
Equipment Leaks 196,139 5,699 5,301,442
Pneumatic Controllers 139,491 24,820 3,791,082
Acid Gas Removal Units 0 2,047,374 2,047,374
Miscellaneous Flaring 5,026 1,173,985 1,309,690
All Others 129,926 1,747,771 5,255,731
Total 547,212 18,177,400 32,952,130

Estimates of 2025 and 2030 emissions were developed to project the impact that future increases
in industry activity (oil and gas production) and current NM regulatory initiatives are expected to
have on future emission levels. Details on the projected inventories are provided in Section 7.

Table E-4 presents a summary of emissions in 2020, and projected emissions in 2025 and 2030.
This data shows that despite projected increases in production, CH4 emissions are expected to
decrease by approximately 50% in 2025 and 2030 as a result of the regulatory initiatives

undertaken by NM to reduce emissions.

Table E-4. GHG Emissions Inventory Projections (Metric Tons)

Year | Annual CH4 Emissions | Annual CO2 Emissions | Annual CO2e Emissions
2020 547,212 18,177,400 32,952,130
2025 283,013 20,255,314 27,896,654
2030 265,258 20,785,260 27,947,229
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1 Introduction

Oil and gas (O&G) exploration and production in New Mexico (NM) has increased dramatically
in recent years as drilling technology has allowed development of unconventional oil and gas plays
in areas where there was previously no activity, or where activity had subsided after depletion of
the conventional reserves. In NM, increased crude oil production has been particularly notable in
the Permian Basin in the southeast part of the state. The US Energy Information Administration
(EIA) estimates NM crude oil production increased from approximately 145 million barrels in
2016 to over 450 million barrels in 2021, while NM gas production increased from approximately
1.2 trillion cubic feet in 2016 to over 2.3 trillion cubic feet in in 2021.2

In 2019, Governor Michelle Lujan Grisham issued an Executive Order for the State of NM to join
the United States Climate Alliance and set an economy-wide greenhouse gas (GHG) emissions
target of 45% below 2005 levels by 2030 (EO 2019-003). In this Executive Order, Governor Lujan
Grisham also established a Climate Change Task Force to evaluate policies and strategies to
achieve the target, including developing a comprehensive, statewide, enforceable regulatory
framework to reduce oil and gas sector methane (CH4) emissions and prevent waste from new and
existing sources.’

NM has implemented several regulatory initiatives to meet these objectives. The NM Energy,
Minerals and Natural Resources Department (EMNRD) promulgated Title 19, Chapter 15, Part 27
“Venting and Flaring of Natural Gas™* and Part 28 “Natural Gas Gathering Systems™® in 2021 to
reduce CH4 emissions and prevent waste of natural gas. In addition, the NM Environment
Department (NMED) promulgated Title 20, Chapter 2, Part 50 “Oil and Gas Sector — Ozone
Precursor Pollutants” in 2022, which focused on reducing emissions of volatile organic compounds
(VOCs) and Nitrogen Oxides (NOx).6 While the NMED rule does not specifically address CHa,
there are expected to be co-benefits of this rule in reducing CH4 emissions from sources such as
storage tanks and pneumatic controllers.

Given NM’s policy objectives and increase in oil and gas activity, the NMED sought assistance in
conducting a detailed study of the oil and gas industry and in developing an updated GHG
emissions inventory for the oil and gas industry for 2020 (NM O&G GHGI). Specifically,
assistance was sought in identifying gaps in data currently reported to the US EPA and the State
of NM; evaluating existing GHG emission factors, empirical formulas, and measurement methods;
developing appropriate NM-specific GHG emission factors for oil and gas equipment and
processes; estimating emissions from non-reporting sources; and preparing a comprehensive oil
and gas emissions inventory report. The scope of the study includes oil and gas production,
transmission and storage, and processing. This report presents the findings of this study and was
prepared by Eastern Research Group, Inc. (ERG) under Task 4 of Purchase Order #733609 issued

L https://www.eia.gov/dnav/pet/pet_crd_crpdn_adc_mbbl_a.htm

2 https://www.eia.gov/dnav/ng/ng_prod_sum_a EPGO_FGW_mmcf _a.htm

3 Governor Lujan Grisham, “Executive Order 2019-003: Executive Order Addressing Climate Change and Energy Waste
Prevention.”

4 https://www.srca.nm.gov/parts/title19/19.015.0027.html

5 https://www.srca.nm.gov/parts/title19/19.015.0028.html

6 https://www.srca.nm.gov/parts/title20/20.002.0050.html
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under Colorado State University’s (CSU) Center for the New Energy Economy (CNEE)
solicitation DQ-2021-051-EH “New Mexico Oil and Gas Sector GHG Emissions Inventory”.

Section 2 of this report describes how the relevant emission sources for each industry segment
included in the NM O&G GHGI were identified. Section 3 describes the emissions data considered
in development of the NM O&G GHGI, including both federal and state datasets as well as various
oil and gas emission studies and emission factor references. Section 4 describes the analysis of
available datasets with respect to complete industry characterization in NM and how counts of
sources such as wells and compressor stations were determined. Section 5 presents the NM O&G
GHGI final steps and methodology for each industry segment. Section 6 presents a summary of
the NM O&G GHGI emissions for each industry segment. Section 7 presents the findings of an
analysis to estimate 2025 and 2030 emissions reflecting industry growth along with the impact of
recent regulatory initiatives to reduce emissions. The report concludes in Section 8 with
uncertainties in the NM O&G GHGI and recommendations for future inventories.

2 Emission Sources

2.1 Introduction

The NM O&G GHGI includes county-level emissions from five categories. The categories include
four O&G industry segments plus inactive oil and gas wells:

Oil and gas exploration and production (onshore only),

Gathering and boosting (G&B),

Natural gas processing,

Transmission and storage (which includes transmission compressor stations, transmission
pipelines, and underground natural gas storage stations), and

5. Inactive oil and gas wells.

el NS

Figure 1 illustrates the four industry segments, which follow the oil and gas production chain from
drilling through to transmission. Note, the distribution segment is shown in Figure 1, but
distribution segment emissions are not included in the NM O&G GHGI.
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@ Production & Processing
1. Drilling and Well Completion

Producing Wells

Gathering Lines

Gathering and Boosting Compressors

zas Processing Flant

| Crude Dil to Refineries

BN

I Transmission & Storage
E. Transmission Compressor Stations
7. Transmission Pipeline
8. Underground Storage

Distribution

9, Distribution Mains

10. Regulators and Meters for:
a. City Gate
b. Large“olume Customers
c. Residential Customears
d. Commercial Customer

Figure 1. Oil and Gas Extraction, Production, Processing, and End Use

The following datasets were reviewed to identify relevant emission sources for each category:
1. U.S. EPA GHG Inventories for Natural Gas Systems, Petroleum Systems, and Abandoned
Wells (EPA GHGI)’
2. U.S. EPA GHG Reporting Program (GHGRP) Subpart W (subpart W)?2
3. U.S EPA National Emissions Inventory, Nonpoint Oil and Gas Emission Estimation Tool
(NEI Tool)®

Section 2.2 identifies the specific emission sources included in the NM O&G GHGI for each
category. Section 2.3 presents the approaches used to allocate emissions to the county-level.

2.2 Emission Sources

A comprehensive list of emission sources for each category is provided in the following sub-
sections. For each emission source, the dataset(s) that includes that emission source is also
identified (i.e., EPA GHGI, subpart W, NEI Tool).

2.2.1 Exploration and Production

Table 1 identifies the emission sources included in the NM O&G GHGI for oil and gas exploration
and Table 2 identifies the emission sources included in the NM O&G GHGI for oil and gas
production.

7 https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks
8 https://www.epa.gov/ghgreporting/subpart-w-petroleum-and-natural-gas-systems
9 2017 Nonpoint Oil and Gas Emission Estimation Tool Version 1.2, October 23, 2019.
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Table 1. Emission Sources Included in NM O&G GHGI for Exploration

Emission Source Included in Included in Included in
EPA GHGI? | Subpart W? NEI Tool?
ggrorl]rsrel tli%ar:lsy Fractured (HF) Well Yes Yes Yes
Non-HF Well Completions Yes Yes Yes
Mud Degassing No No Yes
Well Testing Yes Yes No
Table 2. Emission Sources Included in NM O&G GHGI for Production
Emission Source Included in Included in Included in
EPA GHGI? | Subpart W? NEI Tool?
Well Pad Equipment Leaks Yes Yes Yes
I;’nr][t;l:rrnnﬁt:acn t():ontrollers (High, Low, and Yes Yes Yes
Chemical Injection Pumps Yes Yes Yes
Dehydrators Yes Yes Yes
Hydrocarbon Liquid Storage Tanks Yes Yes Yes
U?]/:jggg?rrgon Liquid Storage Tank Yes No Yes
Produced Water Tanks Yes No Yes
Liquids Unloading Yes Yes Yes
Associated Gas Venting and Flaring Yes Yes Yes
Miscellaneous Production Flaring Yes Yes No
Reciprocating Compressors Yes Yes Yes
Centrifugal Compressors Yes Yes Yes
HF Well Workovers Yes Yes No
Non-HF Well Workovers Yes Yes No
Combustion
Engines (e.g., compressor engines,
artificial lift engines, well drilling Yes Yes Yes
engines, fracking engines)
Turbines (e.g., compressor turbines) Yes Yes Yes
External Combustion (e.g., Heaters) No Yes Yes

2.2.2 Gathering and Boosting

Table 3 and Table 4 identify the emission sources included in the NM O&G GHGI for G&B

stations and gathering pipelines.
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Table 3. Emission Sources Included in NM O&G GHGI for G&B Stations

Emission Source Included in Included in Included in

EPA GHGI? | Subpart W? NEI Tool??
Station Blowdowns Yes Yes No
Dehydrator Vents Yes Yes Yes®
Irnrleel:rrnnﬁt:ecnf):ontrollers (High, Low, and Yes Yes No
Pneumatic Pumps Yes Yes No
Flares Yes Yes No
Compressors Yes Yes Yes®
Hydrocarbon Liquid Storage Tanks Yes Yes No
Acid Gas Removal Units Yes Yes No
Station Leaks Yes Yes No

Combustion

Engines Yes Yes No
Turbines Yes Yes No
External Combustion No Yes No

a. The NEI Tool only covers exploration and production and certain G&B emission sources.

o

G&B dehydrators are combined with production dehydrators.

c. G&B compressors are included as “line compressors.”

Table 4. Emission Sources Included in NM O&G GHGI for Gathering Pipelines

Emission Source Included in Included in Included in

EPA GHGI? | Subpart W? NEI Tool?
Pipeline Leaks Yes Yes No
Pipeline Blowdowns Yes Yes No

2.2.3 Natural Gas Processing

Table 5 identifies the emission sources included in the NM O&G GHGI for natural gas processing.

Table 5. Emission Sources Included in NM O&G GHGI for Natural Gas Processing

Emission Source Included in Included in Included in

EPA GHGI? | Subpart W? NEI Tool??
Plant Leaks Yes Yes No
Reciprocating Compressors Yes Yes No
Centrifugal Compressors Yes Yes No
Flares Yes Yes No
Dehydrators Yes Yes No
Blowdowns Yes Yes No
Acid Gas Removal Units Yes Yes No
Pneumatic Controllers Yes No No
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Emission Source Included in Included in Included in
EPA GHGI? | Subpart W? NEI Tool??
Combustion
Engines Yes Yes No
Turbines Yes Yes No

a. The NEI Tool only covers exploration and production and certain G&B emission sources.

2.2.4 Transmission and Storage

Table 6 and Table 7 identify the emission sources included in the NM O&G GHGI for transmission
compressor stations and transmission pipelines. Table 8 identifies the emission sources included
in the NM O&G GHGI for underground natural gas (NG) storage.

Table 6. Emission Sources Included in NM O&G GHGI for Transmission
Compressor Stations

Bl || ek

Station Leaks Yes Yes No
Reciprocating Compressors Yes Yes No
Centrifugal Compressors Yes Yes No
Dehydrators Yes No No
Flares Yes Yes No
Station Blowdowns Yes Yes No
rnrligmﬁt:ecn t()?ontrollers (High, Low, and Yes Yes No
Combustion

Engines Yes Yes No

Turbines Yes Yes No

a. The NEI Tool only covers exploration and production and certain G&B emission sources.

Table 7. Emission Sources Included in NM O&G GHGI for Transmission Pipelines

Emission Source Included in Included in Included in

EPA GHGI? | Subpart W? NEI Tool??
Pipeline Leaks Yes No No
Pipeline Blowdowns Yes Yes No

a. The NEI Tool only covers exploration and production and certain G&B emission sources.

Table 8. Emission Sources Included in NM O&G GHGI for Underground NG Storage

Emission Source Included in Included in Included in

EPA GHGI? | Subpart W? NEI Tool??
Station Leaks Yes Yes No
Reciprocating Compressors Yes Yes No
Dehydrators Yes No No
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Emission Source Included in Included in Included in

EPA GHGI? | Subpart W? NEI Tool??
Flares Yes Yes No
Blowdowns Yes Yes No
Irnrleel:rrnnﬁt:ecn tC):ontroIIers (High, Low, and Yes Yes No
Storage Wells Yes Yes No
Metering and Regulating Equipment Yes No No

Combustion

Engines Yes Yes No
Turbines Yes Yes No

a. The NEI Tool only covers exploration and production and certain G&B emission sources.

2.2.5 Inactive Wells

Table 9 identifies the emission sources included in the NM O&G GHGI for inactive wells. Inactive
wells can also be referred to as abandoned wells and orphaned wells are a subset of inactive wells.

Table 9. Emission Sources Included in NM O&G GHGI for Inactive Wells

Emission Source Included in Included in Included in

EPA GHGI? | Subpart W? NEI Tool?
Unplugged inactive wells Yes No No?
Plugged inactive wells Yes No No?

a. Inclusion of inactive well estimates planned for 2020 NEI.

2.3 County-Level Allocation

NM O&G GHGI estimates are provided at the county-level, using the following approaches for
each industry segment.

For exploration and production, while emissions data are typically available at the basin-level (e.qg.,
subpart W defines a production facility as all equipment within a basin), well counts and
production data are available for each county from the NM Oil Conservation Division (NM
OCD).% Well counts and production data from the NM OCD were used to disaggregate basin-
level emissions to each county.

For the G&B segment, while emissions data are typically available at the basin-level (e.g., subpart
W defines a G&B facility as all equipment within a basin), emissions were assigned to counties
based on the location of individual G&B stations. G&B station locations are available from the
NMED MSEL.

For the natural gas processing segment, emissions were assigned to counties based on the location
of individual processing plants. Processing plant locations are available from the NMED MSEI.

10 https://www.emnrd.nm.gov/ocd/ocd-data/statistics/
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For the transmission and storage segment, compressor station emissions were assigned to counties
based on the location of compressor stations, transmission pipeline emissions were assigned to
counties based on the number of miles in each county, and underground NG storage emissions
were assigned to counties based on the location of each storage field. Compressor station locations
are available from the NMED MSEI. Natural gas transmission pipeline miles by county are
available from the Pipeline and Hazardous Materials Safety Administration (PHMSA) National
Pipeline Mapping System.!! Underground NG storage field locations are available from PHMSA
and the EIA 1213

For inactive wells, emissions were assigned based on the location of wells in the NM OCD data.
The NM OCD data includes location data for known inactive wells.

3 Emissions Data

3.1 Introduction

This section identifies the emissions data and emission factors that were used to estimate emissions
for the five categories included in the NM O&G GHGI. Data from the U.S. EPA, Minor Source
Emissions Inventory data submitted to the NMED, and measurement studies were evaluated to
identify relevant emissions data and emission factors for each category. Each of these data sources
are discussed in Sections 3.1.1 through 3.1.3.

3.1.1 U.S. EPA Data
The following five U.S. EPA datasets were evaluated in preparing the NM O&G GHGI:

GHGRP Subpart W (subpart W)
GHGRP Subpart C (subpart C)**
EPA GHGI

NEI Tool

U.S. EPA AP-42 (AP-42)%°

orwdE

The GHGRP collects annual emissions and related activity data from facilities that exceed the
reporting threshold of 25,000 metric tons of CO. equivalent (COze) per year. The most recent
GHGRP data is for year 2020. GHGRP’s subpart W collects data from petroleum and natural gas
systems facilities, and subpart C collects stationary fuel combustion emissions from applicable
facilities. Subpart W includes data for each of the four industry segments that are included in the
NM O&G GHGI. A subpart W facility for transmission stations, underground NG storage stations,
and NG processing plants is defined as each individual station and plant, consistent with other
regulatory definit