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EXECUTIVE SUMMARY 
 
Background 
This report was prepared by the New Mexico Environment Department (NMED) in response to 
one of the directives in Governor Richardson's Executive Order 2006-069 ("New Mexico 
Climate Change Action"), wherein the Governor directed that NMED conduct a study of 
voluntary and mandatory mechanisms for reducing greenhouse gas emissions from oil and gas 
processes.  The report is to be delivered to the Governor, the Governor's Climate Change Action 
Implementation Team, and the Clean Energy Development Council.  The Executive Order 
specified a target of reducing methane emissions by 20% by 2020, but did not specify a 
quantitative target for carbon dioxide emissions reductions. 
 
This directive is intended to implement two of the policy recommendations (ES-12 and ES-13) 
of the New Mexico Climate Change Advisory Group (CCAG), a stakeholder advisory group 
established by Governor Richardson’s Executive Order 05-33 in June 2005.  The importance of 
reducing emissions from oil and gas operations was highlighted by the CCAG's emission 
inventory, which identified the oil and gas sector as accounting for about a quarter of the state's 
greenhouse gas emissions (expressed as carbon dioxide equivalent, which takes into account the 
greater warming potential of methane compared to carbon dioxide).  Of oil and gas sector 
greenhouse gas emissions, methane accounts for about one third and carbon dioxide from 
combustion about 40%, with the remaining 26% from venting of carbon dioxide removed from 
coalbed methane.  
 
The oil and gas production subsector in New Mexico is comprised of hundreds of operators, but 
many of these are small producers, and a relatively small number of large companies account for 
most of the state's production.  The other subsectors (processing, transmission and distribution) 
of the industry are more heavily concentrated in a smaller number of facilities and operators.  
State agencies regulating the oil and gas industry include the Public Regulation Commission (gas 
utilities comprising the distribution sector), the Air Quality Bureau of the Environment 
Department (air pollutant emissions from production, processing and transmission), and the Oil 
Conservation Division of the Energy, Minerals and Natural Resources Department (EMNRD; 
primarily the production sector).  Also, the State Land Office and the Taxation and Revenue 
Department collect royalties and taxes, primarily from producers but also from natural gas 
processors. 
 
Methane 
CCAG Recommendation ES-12 (Methane Reduction in Oil and Gas Operations) took note of the 
methane emissions reduction measures developed as Best Management Practices (BMPs) and 
Partner Reported Opportunities (PROs) by the US EPA's Natural Gas STAR Program and its 
industry Partners.  Methane is the main constituent of natural gas, so the leaks and venting of 
natural gas are the most important sources of methane emissions from oil and gas operations.   
BMPs and PROs cover all sectors of the natural gas industry – production, processing, 
transmission, and distribution.  The CCAG recommended that New Mexico promote voluntary 
implementation of Gas STAR BMPs and PROs, track progress towards the emissions reduction 
goal, and implement mandatory approaches if progress is insufficient.   
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The CCAG report greatly overestimates the absolute emissions reductions (in tons/yr) that would 
result from achievement of the ES-12 goal of 20% reduction in methane emissions.  The correct 
estimate of cumulative reductions over the period 2007-2020 is approximately 10 million metric 
tons of carbons dioxide equivalent, less than one-third the amount estimated in the CCAG report.  
The percentage reduction goal is relative to projected business-as-usual emissions in 2020, and 
translates to an emissions level of 5.2 million metric tons of carbon dioxide equivalent per year.  
Our interpretation of this goal is that it is not intended to be adjusted for changes in oil and gas 
production. 
 
Participation in the US EPA Gas STAR program is voluntary.  A major benefit for participating 
companies is that reducing methane emissions avoids loss of marketable gas and increases 
profits.  The identity of Partners is publicly available, but individual Partner reports on the 
measures implemented and the emission reductions achieved are confidential.  Partners are 
encouraged to implement emission reduction measures when they are cost-effective and 
technically feasible, but there are no quantitative implementation benchmarks that Partners must 
achieve.  Gas STAR Partners in New Mexico are mostly large publicly-traded corporations, and 
together they account for about 70% to 80% of the production in all four sectors of the gas 
industry in the state. 
 
A means of tracking progress in reducing methane emissions is essential.  If the state follows the 
approach recommended by the CCAG, then the need for mandatory measures would be based on 
whether there was sufficient progress towards the 2020 reduction goal.  The emissions inventory 
methods used for the CCAG Report would not be sensitive enough to monitor the effect on 
emissions of state-level changes in operating practices and equipment, so we do not recommend 
these methods for tracking progress in achieving the ES-12 goal.  Alternative methods include 1) 
voluntary reporting of state-level Gas STAR reductions, 2) mandatory emissions reporting, 
including newly adopted rules, 3) surveys, and 4) voluntary provision of access to state level data 
by climate registry reporters. 
 
Existing oil and gas conservation statutes prohibit waste of natural gas.  Although this 
prohibition has rarely been applied to venting or leakage of gas, it is possible that excessive 
emissions or consumption of gas without beneficial use could be considered waste in some 
circumstances.  Gas producers who have "percent of proceeds" contracts with gas processors 
could benefit from reduced gas consumption, leakage, and venting at gas processing plants. 
 
A wide array of possible implementation mechanisms for reducing methane emissions, including 
both incentives and mandates, are briefly reviewed.  Selection of appropriate mechanisms should 
be guided by an understanding of the unique economic and regulatory environment of the oil and 
gas industry, including an appreciation of the differences among operators within the industry.  
This report includes a preliminary study of the economics of methane emissions reductions, 
performed by Mr. Dixon and Dr. Chermak of the University of New Mexico Economics 
Department under contract from the Environment Department.  Their conclusion is that 
achievement of the 20% reduction goal is economically feasible through combined strategies of 
clean new wells, natural attrition of older inefficient wells, and retrofitting of high gas volume 
wells. 
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Carbon Dioxide from Fuel Combustion 
CCAG Recommendation ES-13 (CO2 Reduction from Fuel Combustion in Oil & Gas 
Operations) identified three key technologies: 1) compressor efficiency improvements, especially 
automated air/fuel ratio controllers (AFRs), 2) waste heat recovery for compressors and boilers, 
especially use of organic Rankine cycle combined heat and power (ORC CHP) systems capable 
of generating power that could be sold to the grid, and 3) replacement of gas-driven compressors 
with electric-powered compressors.  The third option (switching to electric-powered 
compressors) was not considered to be very feasible or effective at present, because grid power is 
currently more GHG-intensive than natural gas combustion. 
 
The CCAG noted the lack of data on current use of compressors with automated air/fuel ratio 
controllers in New Mexico.  Because AFRs reduce emissions of conventional air pollutants, 
compressors with this technology are increasingly used in order to meet air quality standards and 
to stay below major source permitting thresholds.  The NMED Air Quality Bureau has 
undertaken to determine whether their air quality permitting database can be used to obtain 
accurate statistics on AFR use. 
 
The CCAG also noted the lack of data on technical and economic feasibility of ORC CHP 
systems.  Publicly available data to resolve these uncertainties are scarce. 
 
The CCAG suggested that implementation strategies could include education, financial 
incentives, and mandates or standards, coupled with cost and investment recovery mechanisms if 
appropriate.  Educational efforts could be integrated with current NMED efforts to promote 
improve energy efficiency and reduce air pollutant emissions in Four Corners area, and the 
programs could be expanded to the Permian Basin oil and gas fields in southeast New Mexico.  
A market based emissions reduction program could provide financial incentives if structured so 
as to include these oil and gas combustion sources.  Cost and investment recovery mechanisms 
may require new statutory authority. 
 
The CCAG emissions inventory methods for combustion emissions by the oil and gas sector rely 
upon state-specific data, but accuracy may be questionable.  The CCAG methods are not 
sufficiently detailed to track emissions from specific source types (e.g., compressors).  Newly 
adopted greenhouse gas reporting regulations should provide fairly good data for tracking 
progress, except for sources on tribal land, which are outside the jurisdiction of NMED Air 
Quality Bureau regulations. 
 
Recommendations 
NMED recommends that the highest be given to creation of metrics for tracking progress in 
achieving the emissions reductions goals set forth in the Executive Order.  This effort should be 
undertaken jointly with the Oil Conservation Division of EMNRD, with stakeholder input, and 
should identify appropriate metrics by January 1, 2008. 
 
After the appropriate metrics are identified, NMED should evaluate progress annually, and 
consider mandatory implementation mechanisms if there is insufficient progress towards the 
emission reduction goals. 
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NMED should work with the US EPA Natural Gas STAR program, and New Mexico oil and gas 
industry groups to provide additional outreach and education on cost-effective measures for 
reducing methane emissions from oil and gas operations. 
 
NMED should work with the Four Corners Air Quality Task Force to evaluate air pollutant 
emissions mitigation strategies for their potential to reduce greenhouse gas emissions, prioritize 
measures with high greenhouse gas reduction potential, and implement as resources allow. 
 
A continuing stakeholder working group should be established to evaluate implementation 
mechanisms, such as incentives or mandates, in greater detail.  The workgroup should prioritize 
and recommend voluntary and mandatory implementation mechanisms on the basis of expected 
emission reductions and technical and economic feasibility.  Participation will be needed from 
several state agencies, including NMED, the Oil Conservation Division of EMNRD, the Public 
Regulation Commission, and the Taxation and Revenue Department. 
 
Additional resources and personnel are needed if these recommendation are to be implemented. 
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BACKGROUND 
 
1. Executive Order Directive 
 
This report has been prepared pursuant to a directive in Governor Richardson’s Executive Order 
2006-069, “New Mexico Climate Change Action”: 
 

III.1.d.  NMED [New Mexico Environment Department] shall conduct a study of 
voluntary and mandatory mechanisms for reducing greenhouse gas emissions 
from oil and gas processes by January 1, 2008 and shall submit such study to the 
[Climate Change Action Implementation] Team, the Clean Energy Development 
Council, and the Governor by said date.  Proposed mechanisms shall reduce 
methane emissions in oil and gas operations by 20% by 2020 and carbon dioxide 
emission from fuel combustion. 

 
This directive is intended to implement two of the policy recommendations (ES-12 and ES-13) 
of the New Mexico Climate Change Advisory Group (CCAG).  The CCAG was a stakeholder 
advisory group established by Governor Richardson’s Executive Order 05-33 in June 2005.  The 
Governor directed the CCAG to prepare a report including a projection of New Mexico’s future 
greenhouse gas emissions and a list of policy recommendations for reducing New Mexico’s 
greenhouse gas emissions to 2000 levels by 2012, 10% below 2000 levels by 2020 and 75% by 
2050.  The CCAG recommended 69 policy measures addressing greenhouse gas emissions from 
all sectors of the economy. 
 
The Executive Order does not explicitly specify the base year or base emissions for the methane 
emissions goal of 20% reduction by 2020.  However, examination of the methods used in the 
CCAG Final Report to evaluate policy recommendations shows that the percentage reduction 
goal for methane is relative to projected (business-as-usual, BAU), emissions for the year 2020.  
In the CCAG Final Report, goals were translated into absolute emissions reductions and then 
subtracted from “reference case emissions” (i.e., projected BAU emissions) for 2012 and 2020 to 
yield the annual emissions that would result if CCAG recommendations are implemented.  This 
is evident from Figure EX-1 and Table EX-1 of the CCAG Final Report (Appendix A of this 
report).  
 
 
2.  CCAG Recommendations ES-12 and ES-13 
 
Details of the CCAG Recommendations implemented by Executive Order directive cited above 
may be found in the CCAG Final Report.  Recommendations ES-12 and ES-13 are summarized 
as follows, and the full text of the Recommendations is given in Appendices B-1 and D-1 
respectively. 
 
 

ES-12 Methane Reduction in Oil and Gas Operations (BMPs & PROs) 
 

   - 5 -



There are a number of ways in which methane emissions in the oil and gas 
industry can be reduced.  Natural gas consists primarily of methane, so any leaks 
during production, processing, and transportation/distribution should be 
addressed.  In addition to reducing potent GHG emissions,9 eliminating leaks and 
venting is economically beneficial because it prevents the waste of valuable 
product.  The EPA Natural Gas STAR program offers numerous methods of 
preventing leaks.  These methods, called Best Management Practices (BMPs) and 
Partnership Reduction Opportunities (PROs) include opportunities to reduce 
leaks in venting in the production, processing, and transportation/distribution of 
natural gas.10 

   
The CCAG recommends that – subject to verification of technical and economic 
feasibility and reduction potential:  (a) New Mexico implement, on a voluntary 
basis, all BMPs, PROs, and available technologies starting in 2007 to reduce 
overall CO2e emissions due to methane emissions from the oil and gas sector by 
~20% by 2020; (b) New Mexico actively promote participation by oil and gas 
operators in EPA’s Natural Gas Star program and New Mexico’s San Juan 
VISTAS program; and (c) as voluntary measures are implemented, if the State 
determines that oil and gas operators are not on track to achieve the above goal, 
the State should implement mandatory approaches where appropriate.  
Mandatory measures would be implemented only after following formal rule 
making or statutory change procedures with the appropriate “due process” 
requirements. 
 
9 Methane has 21 times the global warming potential of CO2. 
10 For a complete list, see http://www.epa.gov/gasstar/techprac.htm#tabnav. 
 
[CCAG Final Report, pp. 5-13 & 5-14] 
 
ES-13 CO2 Reduction from Fuel Combustion in Oil and Gas Operations 
 
There are a number of ways in which CO2 emissions in the oil and gas industry 
can be reduced, including (1) installing new efficient compressors, (2) replacing 
compressor driver engines, (3) optimizing gas flow to improve compressor 
efficiency, (4) improving performance of compressor cylinder ends, (5) capturing 
compressor waste heat, and (6) utilizing waste heat recovery boilers.  Policies to 
encourage these practices can include education and information exchange, 
financial incentives, and mandates or standards that require certain practices. 
 
The CCAG recommends that New Mexico focus attention on reducing GHG 
emissions from fuel combustion in the oil and gas industry through education, 
financial incentives, mandates and/or standards – coupled with cost and 
investment recovery mechanisms, if appropriate – to: (1) improve the efficiency of 
compressors; (2) boost waste heat recovery for compressors and boilers including 
the deployment of CHP systems that could sell excess power back to the grid; and 
to a lesser extent, (3) replace gas-driven compressors with electrical compressors 
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when doing so reduces CO2 emissions (the average carbon intensity of New 
Mexico electricity would need to be reduced by approximately 30% to make this 
option carbon-neutral).11   
 
The CO2 reduction goals for this policy option reflect – subject to verification of 
technical and economic feasibility and reduction potential – a reduction in CO2 
emissions from fuel combustion by 75% by 2020.  This CO2 reduction goal is 
provided for the sole purpose of partially meeting the targets set by Governor 
Richardson’s directive and are not necessarily confirmed or validated by any 
current study or analysis regarding economic or technical feasibility.  It is the 
intent of the CCAG to require further study and analysis of the approaches 
recommended above by the NMED and other appropriate agencies, and that from 
this study and analysis, changes in goals and determinations regarding the 
economic and technical feasibility of these approaches may result. 
 
11 See Attachment H-9 of Appendix H, Energy Supply Policy Recommendations. 
 
[CCAG Final Report, p. 5-14] 
 

 
 
3.  Oil and Gas Industry Emissions of Greenhouse Gases in New Mexico 
 
The CCAG Final Report includes an inventory of New Mexico greenhouse gas emissions and 
projected reference-case (BAU) emissions for future years.  Details of the CCAG inventory for 
Fossil Fuel Industry Emissions are included in the present report as Appendix E. 
 
Ton for ton, methane is a more potent greenhouse gas than carbon dioxide.  In the CCAG 
emissions inventory, the different global warming potentials of greenhouse gases other than CO2 
are accounted for by converting emissions amounts from absolute mass to the equivalent amount 
of carbon dioxide (CO2e), based on global warming potential.  The inventory used values for 
global warming potential from the Second Assessment Report of the Intergovernmental Panel on 
Climate Change, which assigned methane a global warming potential of 21, meaning that a ton 
of methane would result in the same radiative forcing as 21 tons of carbon dioxide. 
 
According to the CCAG emissions inventory, fossil fuel industry emissions accounted for 24% 
of New Mexico’s emissions in the year 2000, and were the second largest sector after electricity 
production (Fig. 1). 
 
Details of the fossil fuel industry emissions are given in Table D-13 of Appendix E (of this 
report).  For Year 2000, emissions from the natural gas industry contribute 87% of fossil fuel 
industry emissions, oil production and processing contributed 12%, and 1% was from methane 
emissions from coal mines. 
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A breakout of oil and gas industry emissions by gas (CO2 vs. methane) is shown in Fig. 2.  
Carbon dioxide accounts for two-thirds of industry emissions, and methane accounts for one-
third. 
 

 
 

Figure 1.  New Mexico greenhouse gas emissions by sector, Year 2000 (from CCAG 
Final Report Appendix D, Figure D-2). 

Figure 2.  Greenhouse gas emissions by gas within the oil and gas industry, Year 2000.  
Data from Appendix D, Table D-13 (CCAG Final Report, Attachment D-2). 
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Oil and gas industry emissions can be further broken down by industry sector and source type 
(combustion vs. venting), as shown in Fig. 3 for methane and Fig. 4 for carbon dioxide.  The 
industry sectors identified in Figs. 3 and 4 may be briefly described as follows: 
 
For purposes of this inventory, Gas Production includes everything upstream from natural gas 
processing plants, including drilling, wellhead equipment, and gathering lines.  Gas Processing 
refers to sources within natural gas processing plants.  Gas Transmission refers to the high-
pressure, large diameter pipeline system and associated compressors and other equipment that 
transport pipeline-quality natural gas from the processing plant to the distribution system.  Gas 
Distribution includes “city gates” which take gas from the transmission system and reduce the 
pressure, and the system for distributing gas from the city gate to end-use consumers.  Oil 
Production includes all petroleum production equipment upstream of the refinery, and Oil 
Refining includes petroleum refineries.  In the CCAG emissions inventory, oil transport 
emissions were included in oil production and refining. 
 
 

 
 

Figure 3.  Methane emissions by oil and gas industry sector, Year 2000.  Methane 
emissions are predominantly from venting and leaks, as described in App. D, p. 
D-42.  Data from Appendix D, Table D-13 (CCAG Final Report, Att. D-2). 

 
 
 
 
 
 
 
 
 

   - 9 -



 
 

 

Figure 4.  Carbon dioxide emissions by oil and gas industry sector, Year 2000.  Data 
from Appendix D, Table D-13 (CCAG Final Report, Attachment D-2).  Emissions 
are predominantly from combustion, except for coal bed methane (CBM) 
treatment, in which CO2 is stripped from raw CBM gas and vented. 

 
 
 
In actuality, sector divisions are not always clear-cut.  For example gathering line systems are 
sometimes owned and operated by gas processing companies, in cases where they take custody 
of the gas at or near the wellhead.  Some gas treatment may occur at the wellhead or at some 
point in the gathering system upstream of the gas treatment plant.  Compressor stations, 
including some large enough to be Title V sources, are sometimes located upstream of the gas 
processing plant as part of the gathering activities.  There are also some pump stations for 
transport of natural gas liquids, and it is unclear to what sector these should be assigned. 
 
The CCAG report noted the uncertainty of future oil and gas production levels in New Mexico, 
and concluded that the most likely scenario was that production would remain at about current 
levels through 2020. Consequently, projected 2020 reference case (BAU) emissions from the oil 
and gas industry in New Mexico would increase very little from current levels (App. E of this 
report, Table D-13).  As explained in the report: 
 

The future of New Mexico natural gas and oil production is highly uncertain, 
dependent on global price trends, discovery of new reserves, and other factors. 
For projection purposes, we assume that new reserves will be found and exploited 
such that recent production levels of oil and gas will be maintained. 
(CCAG Final Report, p. 2-8) 
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4.  Relevant Aspects of Oil and Gas Industry Structure in New Mexico 
 
Attachment D-2 of the CCAG Emissions Inventory (App. E of this report) provides a concise 
description of the oil and gas industry in New Mexico in relation to greenhouse gas emissions.  
Following is some additional information that may be useful in policy design. 
 
Although New Mexico has a large number of oil and gas producers, this sector is dominated by a 
relatively small number of companies accounting for most of the production.  In natural gas 
production, the top 20 producers account for about 80% of total production (Figure 5).  
Concentration is less in oil production, where the top 20 companies account for about 64% of 
production (Figure 6). 
 
 
Figure 5.  Cumulative percentage of New Mexico natural gas production by company1. 
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1 Top 100 Oil and Gas Producers, NMEMNRD Oil Conservation Division, 
http://www.emnrd.state.nm.us/ocd/documents/RANKGASBOTHYEARS.xls) 
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Figure 6.  Cumulative percentage of New Mexico oil production by company2. 
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Further evidence of diversity within the production sector is evident in Figure 7.  Slightly over 
half (53%) of the 578 operators have 10 or fewer producing wells, but the largest companies 
have one to several thousand wells.  Average production per well varies about two orders of 
magnitude (mostly in the range of 100 to 10,000 BOE/yr) among operators, except for the larger 
operators, who tend to have mostly high-producing wells. 
 
In 2007, there were 30 active gas processing plants in New Mexico that meet the statutory 
definition of "natural gas processing plant" in the Natural Gas Processors Tax Act [Chapter 7, 
Article 33 NMSA 1978]3.   These plants are operated by 17 different companies.  Most of these 
gas processing plants are major sources of criteria air pollutants and have Title V air quality 
permits.  Some processes that might be considered gas treatment are also conducted in field 
gathering or transmission systems. 
 
                                                 
2 Top 100 Oil and Gas Producers, NMEMNRD Oil Conservation Division, 
http://www.emnrd.state.nm.us/ocd/documents/RANKGASBOTHYEARS.xls) 
3 New Mexico Taxation & Revenue Dept, ONGARD Natural Gas Processor Tax Detail Inquiry Screen 
(http://www.ongard.state.nm.us/industry%20access/NGPT/SEARCH_HOME.HTM, accessed 12-17-2007). 
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Within NMED jurisdiction, there are approximately 81 large compressor and pumping stations 
with Title V air quality permits in the oil and gas sector, operated by 15 companies.  These are 
predominantly compressor stations for natural gas pipelines, and which use natural gas as fuel.  
Most of the natural gas compressor stations are operated by transmission sector companies, but 
some are located in field gathering systems upstream from gas processing plants.  A few of these 
sources transport natural gas liquids or other petroleum products and use diesel as fuel.  There 
are numerous smaller compressor and pumping facilities, primarily in the production and 
gathering systems.   
 
New Mexico has three petroleum refineries and a refinery-related facility which produces 
asphalt.  All are Title V sources. 
 
In the natural gas distribution sector in New Mexico, there are about 16 companies.  This sector 
is dominated by one company (Public Service Company of New Mexico), which accounts for 
about 82% of distribution. 
 
 
Figure 7.  Average annual production per well for oil and gas well operators in 20064.  Gas 
production is expressed as Barrels of Oil Equivalent (BOE), where BOE = mcf/6.  Note that 
both axes are on a logarithmic scale. 
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4 Data from GO-TECH All Wells Data, Petroleum Recovery Research Center, New Mexico Tech 
(http://octane.nmt.edu/gotech/Petroleum_Data/allwells.aspx) 
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5.  New Mexico State Agencies Regulating the Oil and Gas Industry 
 
No single state agency regulates all sectors of the oil and gas industry.  More or less sector-
specific regulatory authority and technical expertise is divided among different rule-making 
bodies and administrative agencies.  Three agencies administer regulations pertaining to the 
sources of oil and gas emissions of methane into the atmosphere.  However, their statutory 
mandates and regulatory concerns with these sources and with methane emissions have not been 
related to methane's role as a greenhouse gas. 
 
The Public Regulation Commission regulates the natural gas distribution sector, which is 
composed of gas utilities serving residential, commercial and industrial consumers.  Regulation 
is primarily for the purposes of ensuring customer service and public safety.   For example, leak 
tests of customer meters are required (17.10.650 NMAC), but for the purposes of ensuring 
accurate billing and customer safety rather than to estimate aggregate methane emissions to the 
atmosphere. 
 
The Air Quality Bureau of the Environment Department regulates air pollution, under the 
statutory authority of the New Mexico Air Quality Control Act, and enforces those provisions of 
the federal Clean Air Act for which it has been delegated authority by US EPA.  The agency has 
not regulated methane emissions until recently, when regulations requiring methane emissions 
reporting were adopted by the Environmental Improvement Board.  Most of the sources in the oil 
and gas sector required to have air quality permits, or subject to federal emissions standards, are 
combustion sources such as compressor engines, equipment for gas treatment, or refinery process 
equipment.  These sources are mostly in the processing and transmission sectors, but there are 
some in the production sector.  Many methane sources in the production sector are not subject to 
current air quality regulation because they are too small, temporary, or do not emit criteria or 
toxic air pollutants regulated under the Clean Air Act. 
 
Air quality permitting and regulation have historically been at the facility level, although there 
were later added requirements that apply at the unit or equipment level.  The definition of 
"facility", and the application of this definition, have been the subject of much legal and 
regulatory disputation.  The definition of "facility" is often easy to apply to many of the common 
smokestack industries, where there is a factory with a fence around it defining the boundaries.  
But application of this term to the oil and gas production sector is often problematic, given that 
the equipment may be interconnected over long distances.  Common business arrangements in 
the production sector, such as use of contractors for specific functions and use of leased 
equipment, also present problems in applying traditional air quality regulatory concepts. 
 
The Oil Conservation Division (OCD) of the Energy, Minerals and Natural Resources 
Department enforces rules of the Oil Conservation Commission, adopted under the authority of 
the New Mexico Oil and Gas Act.  This Act, and the regulations administered by OCD, pertains 
primarily to the oil and gas production sectors.  OCD issues permits for drilling, development 
and production of oil and natural gas.  The purpose of the OCD-administered regulations and 
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permits is to prevent waste, protect correlative rights, and to protect the resources of oil, gas, 
potash, geothermal water, or other fresh waters. 
 
The New Mexico Taxation and Revenue Department collects taxes and royalties on oil and gas 
production and leases, and for this purpose requires reporting of annual production by well.  The 
Department also collects the natural gas processors tax, and requires reporting from processors 
for this purpose.  Total state revenues from oil and gas production and gas processing were $2.67 
billion in FY20065. 

                                                 
5 Annual Report 2006, Oil Conservation Division (http://www.emnrd.state.nm.us/ocd/documents/OCD2006.pdf, 
accessed 12-4-2007). 
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ES-12 ANALYSIS:  METHANE EMISSIONS REDUCTION 
 
1.  Translating the 20% Reduction Goal into Tons of Emissions Avoided 
 
In the CCAG report, ES-12 was reported to have the highest cumulative emissions reductions, 
for the period 2007-2020, of all the quantifiable policy recommendations (Fig. EX-2 in CCAG 
Final Report).  However, the expected emissions reduction amount given by the report does not 
correspond to the stated goal of 20% reduction, but to a much higher percentage reduction in 
methane emissions. 
 
The sum of reference case methane emissions in 2020 from the natural gas industry and the oil 
industry can be obtained as the sum of appropriate values in Table D-13 (App. E of this report), 
as shown in Figure 8. 
 
 
Figure 8.  Table D-13 from CCAG Final Report, with projected 2020 methane emissions 
quantities from oil and gas sectors circled. 
 

 
 
The sum of the circled values (in the original spreadsheet, before rounding) in Table D-13 above, 
which would be the 2020 reference case methane emissions for oil and gas operations, is 6.50 
MMTCO2e.  The ES-12 goal of 20% reduction would amount a reduction of 0.2 x 6.50 = 1.30 
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MMTCO2e.  However, the CCAG report gives a value for year 2020 reductions of 3.43 
MMTCO2e (App. B-1 of this report, p. H-49), which is a 53% reduction from the reference case 
value.  Examination of the spreadsheet used to estimate greenhouse gas reductions and costs per 
ton (App. B-2 of this report) indicates that these calculations cited in the CCAG report were 
made on the basis of more ambitious goals than the stated target for this policy, which is 
achievement of 20% reductions by 2020. 
 
Cumulative 2007-2020 reductions depend not only on the target emissions level in 2020, but also 
on assumptions about the rate of increase in reductions during this period.  Assuming a linear 
reduction in emissions from 2006 levels to the 20% reduction target in 2020 yields a cumulative 
reduction of 9.78 MMTCO2e.  A theoretical maximum cumulative reduction could be based on 
the highly improbable assumption that a 20% reduction is achieved immediately in 2007 and 
then maintained through 2020, which yields a value of 18.12 MMTCO2e, approximately half the 
value of 35.34 MMTCO2e given in the CCAG report.  That is, even with an unrealistically 
ambitious scenario of reduction leading to the target value, cumulative reductions could be no 
higher than about half the reductions given in the CCAG Final Report.  Figure EX-2 in the 
CCAG report should be revised to indicate that ES-12 could yield cumulative reductions of about 
10 MMTCOe, as shown in Figure 9. 
 
Using this corrected value for cumulative reductions, ES-12 would be the eleventh highest policy 
measure rather than the highest.  Correcting the total emissions reductions from CCAG 
Recommendations gives a value of 36.2 MMTCO2e for 2020 emissions, which is still below the 
Executive Order target level of 43.7 MMTCO2e (CCAG Report, Table EX-1). 
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Figure 9.  Figure EX-2 from CCAG Final Report, with notations added to indicate 
cumulative reductions from corrected translation of ES-12 to absolute emissions 
reductions. 
 

 

ES-12 Cumulative Reductions in CCAG Report 

ES-12 Approximate Corrected Value

 
 
 
2.  Absolute versus Relative Target 
 
The goal is stated as a 20% reduction of 2020 reference case emissions.  Given that 2020 
reference case emissions are 6.50 MMTCO2e, and 20% of this value is 1.30 MMTCO2e, then 
the target emissions level for methane emissions from oil and gas would be 6.50 - 1.30 = 5.20 
MMTCO2e per year. 
 
It might be asked whether the value for 2020 reference case emissions should be adjusted in 
future years to account for deviations from the CCAG assumptions used to project future 
emissions, principally the assumption that production would remain nearly unchanged.  Changes 
in production greater than ±20% are within the realm of possibility.  The question is whether the 
absolute emissions target of 5.20 MMTCO2e should potentially be recalculated (as 80% of a 
revised reference case emissions value) if there is a foreseeable or actual significant change in 
New Mexico's oil and gas production. 
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The purpose of the CCAG recommended policies is to achieve the goals of the Governor's 
Executive Order, and those goals were stated as reductions from emissions in the base year of 
2000 (e.g., "10% below 2000 levels by 2020").  Since the Executive Order does not include any 
indication of adjustment of goals for changes in population or production, we conclude that the 
intent was to reduce absolute emissions levels by the stated percentages, and goals should not be 
adjusted for changes in production.  We therefore interpret the goal for policy ES-12 to be 
reduction of methane emissions from oil and gas to a level of 5.20 MMTCO2e by 2020, 
regardless of changes in production. 
 
 
3.  CCAG Recommended Policy Design 
 
The CCAG recommends what is essentially a three-step approach to implementation: 
 1)  promote voluntary use of Gas STAR methane reduction measures; 
 2)  track progress towards achievement of goal (20% below reference case level by 
2020); and  
 3)  implement mandatory adoption of Gas STAR measures if progress is not on track to 
achieve goal. (App. B-1 of this report, p. H-48). 
 
In addition, the Policy Design calls for this approach to be subject to verification of technical and 
economic feasibility and reduction potential. 
 
4.  Key Features of US EPA Gas STAR Program 
 
Complete information on the Gas STAR program is given in US EPA's web site for this 
program6.  Some key features are relevant to the possible design of any programs to implement 
ES-12 recommendations in New Mexico. 
 

• Participation in the program is voluntary. 
• Program outreach is provided through the web site, annual national two-day 

implementation workshops, and sector- or activity-specific technology transfer 
workshops or webcasts, often with a regional focus (approximately six to nine per year). 

• Companies agreeing to join ("Partners") commit to evaluating Best Management 
Practices (BMPs) and implementing them when they are cost-effective for the company.  
In addition, "...partners are encouraged to identify, implement, and report on other 
technologies and practices to reduce methane emissions (referred to as Partner Reported 
Opportunities or PROs)". 

• Best Management Practices are a limited set of reduction measures identified at the 
initiation of the program as widely applicable.  PROs subsequently reported by partners 
have increased the number of reduction measures to a current total of 83 measures across 
all sectors (see App. C-1 of this report). 

• The program provides calculation tools for estimating emissions reductions for BMPs 
and PROs, based on the relevant features of the equipment and application. 

                                                 
6 US EPA Natural Gas STAR Program (http://epa.gov/gasstar/index.htm) 
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• Projected emissions reductions for some measures can be estimated accurately and 
simply; for example, reductions from replacing high-bleed pneumatic devices with low-
bleed devices are a simple function of the known bleed rates of the respective devices, 
and the methane content of the gas.  For others, such as those involving inspection and 
maintenance to detect and repair leaks, emissions reductions are difficult to anticipate 
because the number and magnitude of leaks is initially unknown or poorly estimated (see 
Appendix C-2 of this report).  

• Tools are also provided for estimating the economics of emission reduction measures, as 
a function of factors such as gas value, capital costs, and operation and maintenance 
costs. 

• Technical feasibility is variable between measures and is often site- or application-
specific.  For example, in the Gas STAR Lessons Learned for replacing high-bleed with 
low-bleed pneumatic devices, it is estimated that "nearly all" high-bleed devices can 
feasibly be replaced with low-bleed devices.  Some specific exceptions are listed, 
including very large valves requiring fast and/or precise response, commonly on large 
compressor discharge and bypass controllers (see Appendix C-2 of this report).  

• Partners report emissions reductions annually, but the individual partner reports are 
confidential.  Publicly reported data are aggregated nationally, but include total 
reductions by sector and by emissions reduction measure. 

 
The only currently available measure of Gas STAR program participation in New Mexico is the 
number of companies who are Gas STAR Partners.  The degree of implementation by each 
Partner company is unknown.  Furthermore, complex and changing ownership and corporate 
organization in some sectors make it somewhat difficult to accurately match Gas STAR partner 
names with operator names in New Mexico databases, so the following data should be 
considered approximate.  In the gas production sector, Gas STAR partners are predominantly the 
larger companies, mostly publicly traded shareholder-owned corporations.  In the aggregate, Gas 
STAR partners accounted for 72% of New Mexico gas production in 2006, and 8 of the top 10 
and 14 of the top 20 gas producers are Gas STAR partners.  Of the 29 gas processing plants in 
NMED jurisdiction, 23 are operated by Gas STAR partners.  Of the 81 large Title V compressor 
and pumping stations in NMED jurisdiction, 64 are operated by Gas STAR partners.  In the gas 
distribution sector, only one company (PNM) out of 16 distributors is a Gas STAR partner, but 
this company accounts for 82% of the sector activity7. 
 
 
5.   Tracking Progress: Updating the CCAG Inventory 
 
Some means of tracking progress towards the Executive Order goal is needed, whether or not 
New Mexico undertakes either its own program to encourage adoption of Gas STAR measures, 
or any new mandatory program.  
 
Tracking progress in reducing methane emissions from oil and gas operations would seem to be 
a simple matter of periodically updating the original emissions inventory for the appropriate 
source categories as indicated in Figure 8 above (Table D-13 of CCAG Final Report).  However, 

                                                 
7 http://epa.gov/gasstar/partner.htm, accessed on 12-04-2007. 
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a closer examination of the methods used to calculate emissions for the inventory indicates that 
updating the inventory calculations with current-year data will not be likely to detect the results 
of any state-specific program to reduce emissions from these sources.  Inventory methods are 
given in Table D-12 of the CCAG Report (see Appendix E of this report). 
 
As shown in Figure 8 above (Table D-13 of CCAG Final Report), methane emissions from oil 
and gas operations were calculated for five subsectors: 
 1) natural gas production; 
 2) natural gas processing; 
 3) natural gas transmission; 
 4) natural gas distribution; and 
 5) oil production and refining 
 
For each of these subsectors, emissions were calculated using either the formula: 
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or the following, which is the same formula with rearrangement of the right-hand terms: 
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The activity measures for each subsector are given in Table 1. 
 
Table 1.  Activity measures used in calculation of oil & gas subsector emissions. 
 
Oil & Gas Subsector Activity Measure (NM and US) 
Natural Gas Production Marketed Production Volume 
Natural Gas Production Volume of Natural Gas Processed 
Natural Gas Transmission Transmission Pipeline Mileage 
Natural Gas Distribution Natural Gas Consumption 
Oil Production & Refining Barrels of Crude Oil Produced, Refined, Transported 
 
US emissions for each subsector were obtained from the US greenhouse gas emissions inventory 
published annually by the US EPA8.  Methane emissions reductions reported by Gas STAR 
program partners are accounted for in the US emissions inventory.  US emissions are estimated 
by first calculating a business-as-usual estimate, by adjusting the emissions from 1990 to account 
for changes in activity factors, and then subtracting the reported Gas STAR emissions reductions 
(ignoring the sunsetting provisions of the Gas STAR program). 
 
The second term on the right-hand side of Equation 2 is emissions divided by activity, so this is 
essentially an emissions factor.  Therefore, the calculation of NM emissions is equivalent to 

                                                 
8 For example, Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2005 (April 2007) USEPA #430-R-
07-002 (http://epa.gov/climatechange/emissions/usinventoryreport.html). 
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multiplying the NM activity measure by a US emissions factor, which in essence assumes that 
the NM emissions factor is the same as the US emissions factor.  If NM emissions are estimated 
using Equation 2, the only way NM emissions thus estimated can decrease is if the NM activity 
level goes down or if the US emissions factor goes down. 
 
If a New Mexico program actually resulted in greatly accelerated adoption of Gas STAR 
emissions reduction measures, NM emissions as estimated by Equations 1 or 2 would not fully 
reflect the actual decrease in NM emissions.  If all else was unchanged, then a decrease in the 
NM emissions factor would cause some decrease in the US emissions factor, proportional to 
New Mexico’s share of US emissions and activity, but the decrease would be far less than 
actually occurred in New Mexico.  We therefore conclude that the measures of oil and gas 
methane emissions used in the CCAG emissions inventory are not sufficiently sensitive to actual 
changes in New Mexico emissions to monitor progress of a state-specific emissions reduction 
program. 
 
Partners in the Gas STAR program currently report methane emissions reductions from adoption 
of BMPs and PROs on a national basis, so the program does not provide any data specific to 
individual states.  Individual partner reports are confidential, and the publicly reported data are 
aggregated nationally, so emissions reductions from those partners who operate in a single state 
cannot be distinguished.  Therefore the current Gas STAR program cannot provide data that 
would help in tracking emissions reductions occurring specifically in New Mexico. 
 
 
6.  Tracking Progress:  Alternative Methods 
 
 A) Voluntary reporting of state level Gas STAR reductions 
 
One possible way to better track emissions reductions in New Mexico would be for the state to 
request Gas STAR partners operating in the state to separately calculate the New Mexico portion 
of their Gas STAR emissions reductions and report those values publicly and/or to a state 
agency. 
  
However, quantifying emissions reductions would not be sufficient to determine emissions.  It 
would not be appropriate to subtract the New Mexico Gas STAR emissions reductions from the 
emissions calculated using the CCAG inventory methods, because the CCAG emissions 
calculation method already accounts for the impact of Gas STAR reductions at the national scale. 
 
An appropriate method would be to first calculate New Mexico emissions assuming no Gas 
STAR reductions were implemented, on the basis of US emissions calculated on the same 
business-as-usual (BAU) assumption, and then subtract the NM-specific Gas STAR reductions if 
these were reported publicly or to a state agency: 
 

   - 22 -



reductionsSTARGasNM
activityUS
activityNMreductionsSTARGasUSemissionsUS

reductionsSTARGasNM
activityUS
activityNMemissionsBAUUS

reductionsSTARGasNMemissionsBAUNMemissionsNM

−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
×+=

−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
×=

−=

)(

3EQ.

 
Several factors may affect the accuracy and completeness of voluntarily reported Gas STAR 
reductions in New Mexico.  Gas STAR partners may find it burdensome to separate out the New 
Mexico portion of their emissions reductions, and may therefore choose not to report New 
Mexico reductions.  Furthermore, not all operators in New Mexico are Gas STAR partners, 
although they may nevertheless implement some of the emissions reductions measures.  
Company-specific data are confidential in the federal Gas STAR program.  Current and 
prospective Gas STAR partners may not wish to give up confidentiality for state- and company-
specific data.  These factors would all tend to make the reported reductions incomplete.  On the 
other hand, there is no independent verification of company-reported Gas STAR reductions, so 
there is also the possibility that reported reductions could be inflated. 
 
More accurate data on New Mexico Gas STAR reductions could be obtained by making such 
reporting mandatory and requiring reporters to certify accuracy.  However, we believe it would 
be unfair to require reporting from only those companies which are partners in the federal Gas 
STAR program, because it would penalize them for participation in a voluntary emissions 
reduction program.  
 
Equation 3 uses US EPA reported data on US methane emissions from oil and gas in calculating 
New Mexico emissions.  Accuracy of the New Mexico emissions value would therefore depend 
in part on the accuracy the US emissions estimate.  The US EPA emissions inventory relies 
heavily on emissions factors and equipment population profiles obtained in a study jointly 
funded by the Gas Research Institute and US EPA and conducted in 1991-19969 (GRI/EPA, 
1996).  A recent study notes that some GRI/EPA methane emissions factors need to be 
improved, and that some methane sources were not included in the 1996 report.  New Mexico oil 
and gas industry representatives have stated that the GRI/EPA study needs to be updated to 
account for changes in equipment and technology over the last 10-15 years. 
 
Currently, one of the greatest readily identifiable shortcomings of the US EPA inventory is its 
assumption that gas well completion emissions are all flared and that methane emissions from 
this source are therefore insignificant.  For 2006, Gas STAR partners reported that "green 
completions", in which methane that would otherwise be vented is largely captured and treated 
for marketable production, achieved reductions of 30 Bcf of methane emissions10.  This one 
measure accounted for 56% of the production sector emissions reductions, and for 35% of the 
total Gas STAR emissions reductions.  The US BAU emissions estimate fails to include 30 Bcf 

                                                 
9 Methane Emissions from the Natural Gas Industry, EPA/GRI, 1996, EPA-600/R-96-080 (available at 
http://epa.gov/gasstar/reports.htm). 
10 EPA Natural Gas STAR Program Accomplishments (http://epa.gov/gasstar/accomplish.htm, accessed 08-07-
2007). 
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of avoided well completion emissions reported by Gas STAR partners, plus an unknown amount 
avoided by non-partners using green completions, plus an unknown amount of emissions 
occurring where green completions were not used.  Actual emissions are therefore 
underestimated, because total Gas STAR emissions reductions (including those from green 
completions) are subtracted from BAU emissions (which do not include completion emissions). 
 
 B)  Mandatory emissions reporting (NMED Air Quality Bureau and 
Albuquerque/Bernalillo County Air Quality Division) 
 
Recently adopted regulations of the NM Environmental Improvement Board and the 
Albuquerque/Bernalillo County Air Quality Control Board include a requirement for reporting of 
methane emissions by oil and gas facilities11.  Annual methane reporting will begin with 
reporting of 2009 emissions by refineries and by facilities required to have Title V Operating 
Permits.  Under the Clean Air Act, Title V Operating Permits are required for facilities with 
emissions exceeding 100 tons per year of any criteria air pollutant.  In the oil and gas industry, 
Title V facilities are mostly, if not all, large combustion sources that trigger this requirement 
because of emissions of carbon monoxide and/or oxides of nitrogen, which are products of 
combustion.  Reporting of methane emissions by smaller registered or permitted oil and gas 
sources will begin with 2010 emissions. 
 
The total methane emissions from oil and gas facilities reported under these regulations will have 
certain shortcomings as a measure for tracking ES-12 progress: 
 1) Emissions from facilities on tribal land will not be included, because these facilities 
are outside the jurisdiction of either the Environmental Improvement Board or the 
Albuquerque/Bernalillo County Air Quality Control Board's authority to regulate air quality.  Air 
quality on tribal land is regulated by the tribes or by US EPA. 
 2) Emissions from the gas distribution sector will not be included, because this sector 
does not have large combustion sources. 
 3) Emissions from many sources in the production sector will not be included because 
these sources are not in a facility required to obtain an air quality permit.  Examples include well 
completions, wellhead venting, and most emissions sources in field gathering pipelines. 
 
These regulations should result in fairly complete reporting from the processing sector 
(petroleum refineries and natural gas processing plants) and the transmission sector because most 
of these sectors' emissions occur at facilities which are large combustion sources and therefore 
required to have air quality permits.  However, methane emissions data will not be available until 
mid-2010. 
 
 C)  Surveys  
 
In emissions inventories for air quality planning, it is often necessary to account for emissions 
from both what are called "point sources" and "area sources".  In air quality regulatory language, 
so-called "point sources" are those facilities which emit large amounts of pollutants, and are 
generally required to have air quality permits and to report emissions to the regulatory agency.  
                                                 
11 New regulation 20.2.87 NMAC and revisions to 20.2.73 NMAC and 20.2.2 NMAC, effective January 1, 2008, 
and proposed 20.11.47 NMAC and 20.11.48 NMAC. 
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So-called "area sources" include not only truly non-point sources, but also those sources which 
are individually too small to be required to have permits or to report emissions directly to the 
agency.  Area source emissions are inventoried collectively because they are so small and 
numerous that they would be extremely burdensome to inventory individually. 
 
The US EPA provides guidance for conducting area source inventories12.  One method for 
inventorying area source emissions is extrapolation from a sample set of the sources, which may 
be obtained from a survey13. 
 
An example of using survey data for an area source emissions inventory of oil and gas sources is 
included in the inventory of ozone precursors in the Four Corners area of northwest New 
Mexico, conducted for the New Mexico Environment Department by Environ International 
Corporation14.  Surveys of oil and gas producers were used to collect information on the number 
and type of sources, and on activity levels (e.g., gas flow rates during well completions, fuel used 
or hours of operation, etc.).  Emissions factors or other estimation methods were then applied to 
calculate aggregate emissions of ozone precursors (volatile organic compounds and oxides of 
nitrogen) for each source type.  The sources inventoried included many of the production sector's 
sources of greenhouse gas emissions, but greenhouse gas emissions were not calculated because 
they were not within the scope of this study.  A similar study, or a follow-on study utilizing some 
of the equipment and activity data already collected, could be used to estimate greenhouse gas 
emissions by applying appropriate emissions factors or estimation methods. 
 
Producers surveyed in the Four Corners study were concerned to preserve the confidentiality of 
their reported information, and Environ provided assurances that individual producer data would 
be held in confidence.  We expect that an assurance of confidentiality would have to be offered 
in any future surveys of producers for purposes of area source emissions inventory.  Public 
agencies may find it problematic to offer confidentiality for a large scale data collection, and at 
least some companies are likely to be reluctant to voluntarily report to a government agency even 
with a guarantee of confidentiality.  These considerations make it probable that the surveying 
activity and data analysis would have to be contracted out.  This would limit potential future uses 
of the data for informing public policy, just as in the current situation where the equipment and 
activity data collected for the Four Corners study are not available to NMED for estimation of 
greenhouse gas emissions.  Furthermore, there may be issues of open government if state 
agencies make policy on the basis of confidential information. 
 
 D)  Voluntary emissions reporting (climate registries) 
 

                                                 
12 Emission Inventory Improvement Program, vol. III, Chapter 1: Introduction to Area Source Emission Inventory 
Development, 2001, STAPPA-ALAPCO-EPA (www.epa.gov/ttn/chief/eiip/techreport/volume03/index.html, 
accessed 12-18-2007). 
13 Emission Inventory Improvement Program, vol. III, Chapter 24: Conducting Surveys for Area Source Inventories, 
2000, STAPPA-ALAPCO-EPA (www.epa.gov/ttn/chief/eiip/techreport/volume03/index.html, accessed 12-18-
2007). 
14 A. Pollack, J. Russell, J. Grant, R. Friesen, P. Fields, and M. Wolf (2006), Final Report: Ozone Precursors 
Emission Inventory for San Juan and Rio Arriba Counties, New Mexico 
(www.nmenv.state.nm.us/aqb/4C/documents.html, accessed 12-18-2007).  
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Voluntary emissions reporting to The Climate Registry by oil and gas companies in New Mexico 
could provide information useful in tracking progress towards the ES-12 target, if certain 
conditions are met. 
 
There are a number of voluntary systems for companies to report their greenhouse gas emissions.  
The more rigorous of these, such as the California Climate Action Registry, require entity-wide 
reporting and verification of data by independent third-party consultants.  Currently under 
development is a multi-state registry, The Climate Registry, which will also require rigorous 
reporting similar to that of the California Climate Action Registry (CCAR)15.  New Mexico is 
one of the consortium of states developing The Climate Registry, which is scheduled to complete 
their General Reporting Protocol in January 2008.  The General Reporting Protocol will set 
standards for such general issues as gases reported, determining entity boundaries, and so forth.  
It will also include emissions quantification methods for common greenhouse gas sources such 
as fuel combustion. 
 
Sector-specific reporting protocols are needed for some industry sectors where specialized 
emissions quantification methods are required, or where there are other industry-specific issues 
not addressed by general reporting protocols.  The New Mexico Environment Department, 
California Air Resources Board, and CCAR, in cooperation with the Western Regional Air 
Partnership, has begun a joint initiative to develop a registry reporting protocol specific to the 
upstream oil and gas industry sector (i.e., production) and natural gas processing.  This protocol, 
in combination with protocols already developed or soon to be completed for petroleum refining 
and natural gas transmission and distribution, will provide a basis for accelerated adoption of a 
complete oil and gas sector protocol by The Climate Registry. 
 
As noted elsewhere in this report (Background section 4), a relatively small number of 
companies account for a large percentage of New Mexico's oil and gas production, processing, 
transmission, and distribution.   
 
If many of the larger oil and gas companies voluntarily report their emissions to The Climate 
Registry, and if the reports available to the Department separately account for methane emissions 
in New Mexico, then high quality data on a large portion of the emissions addressed by ES-12 
would be available.  It is likely that not all companies will voluntarily report (a virtual certainty 
for the production sector), so there must be some means of estimating the emissions of non-
reporters.  One possibility would be to estimate non-reporter emissions by the methods used in 
the CCAG inventory (Equations 1 and 2 above), based on their portion of the New Mexico 
activity factors.  Total methane emissions would be obtained by summing the registry-reported 
emissions and the estimated emissions from non-reporters, and the accuracy of the value would 
be largely dependent on what proportion of the total was derived from non-reporters. 
 
This approach might need to be used for only the production and distribution sectors, given that 
the mandatory reporting regulations described above will yield good estimates of the processing 
and transmission sector emissions but incomplete estimates of production and distribution sector 
emissions. 
 
                                                 
15 http://www.theclimateregistry.org/index.html 
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7.  Methane Emissions in Relation to Prohibition of "Waste" 
 
It may be asked whether, in at least in some cases, emissions of large amounts of methane might 
be considered "waste" under existing oil and gas conservation statutes. 
 
Oil and gas conservation laws have the general intent of ensuring the oil and gas resources 
benefit the state's economy.  Although the New Mexico Oil and Gas Act's prohibition on "waste" 
of oil and gas resources might appear to apply to methane emissions addressed by ES-12, such 
emissions have not traditionally been seen as within the scope of oil and gas conservation laws.  
The Act's prohibition is broadly worded: 
 

The production or handling of crude petroleum oil or natural gas of any type or 
in any form, or the handling of products thereof, in such manner or under such 
conditions or in such amounts as to constitute or result in waste is hereby 
prohibited. [70-2-2 NMSA 1978]. 

 
In the oil and gas industry and its regulation, waste originally referred to underground waste, 
meaning production practices that resulted in oil being left in the ground in an unrecoverable 
state, such as when reservoir pressure was inefficiently dissipated.  The concept of waste is now 
broader, encompassing surface waste: 
 

As used in this act the term "waste", in addition to its ordinary meaning, shall 
include: 
...B. "surface waste" as those words are generally understood in the oil and gas 
business, and in any event to embrace the unnecessary or excessive loss or 
destruction without beneficial use, however caused, of natural gas of any type or 
in any form or crude petroleum oil, or any product thereof, but including the loss 
or destruction, without beneficial use, resulting from evaporation, seepage, 
leakage or fire, especially such loss or destruction incident to or resulting from 
the manner of spacing, equipping, operating or producing, well or wells, or 
incident to or resulting from the use of inefficient storage or from the production 
of crude petroleum oil or natural gas in excess of the reasonable market demand. 
[70-2-3 NMSA 1978] 

 
In New Mexico oil and gas regulations, waste of gas by venting to the atmosphere is addressed 
for certain circumstances: 
 

After the completion of a natural gas well, no gas from such well shall be: 
 (1) permitted to escape to the air; 
 (2) used expansively in engines or pumps and then vented, or 
 (3) used to gas-lift wells unless all gas produced is processed in a gasoline 
plant, used in the manufacture of carbon black, or beneficially used thereafter 
without waste. [Subsection A of 19.15.6.404 NMAC] 
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Waste prohibitions in the oil and gas industry have always allowed for some loss incidental to 
production, or for use as fuel in production and processing.  Key criteria appear to be whether the 
loss or destruction is unnecessary, excessive, or without beneficial use. 
 
NMED is not aware of any quantitative criteria for excessive loss, or any regulatory performance 
standard that would quantitatively define unnecessary or excessive loss, but more research on 
this question is needed.  We have learned of a recent unsuccessful attempt, in Texas, to enact 
what amounts to a performance standard for gas gathering and processing.  The Texas legislative 
action is especially relevant to New Mexico because the impetus for the bill arose from activities 
occurring primarily in New Mexico. 
 
The bill was prompted by information revealed in a court case.  In 2004, Apache Corporation, a 
producer of oil and gas in western Texas and eastern New Mexico, won a jury verdict in a 
lawsuit against two gas processing companies (Dynegy Midstream Services and Versado Gas 
Processors).  The jury verdict was overturned by the judge, and the case in now before the Texas 
Supreme Court16.  Apache had acquired wells and inherited "percent of proceeds" gas sale 
contracts with the processors, who took custody of the field gas at or near the wellheads and 
processed the gas at three plants in New Mexico.  At issue was Apache's share of the proceeds 
from the gas processors' sale of the gas at the tailgate of the processing plant.  Legal issues 
appear to concern how whether contract language allowing the processor to deduct from what it 
pays Apache all gas that is used as fuel, flared, and "lost" allows the processor to deduct 
unaccounted for gas. 
 
An audit of the processor's records (including leak logs) found that a total of 22 billion cubic feet 
(Bcf) of gas could not be accounted for over a four-year period (approximately 1999-2003)17.  
Unaccounted-for gas averaged 6% over many years, and was as high as 16% in some months.  
This is a significant quantity of gas relative to New Mexico's estimated emissions.  For 
comparison, the CCAG report's estimated annual methane emissions from all oil and gas 
operations in New Mexico was about 15 Bcf.  What actually happened to the unaccounted-for 
gas was never determined in the court case.  During the trial, the processor asserted that this 
unaccounted for gas had leaked, but leak logs could only account for a very small fraction of this 
amount, suggesting that this was largely an issue of poor recordkeeping and accounting18.  It is 
highly improbable that that all of the unaccounted-for gas could have leaked, because the field 
gas contained significant amounts of hydrogen sulfide, which would have made a massive leak 
readily detectable by odor.  Furthermore, the processor was not able to identify any leaks that 
could account for more than a very small portion of the unaccounted-for gas, even though they 
had a strong incentive to do so because they could legitimately deduct this as "lost" gas. 
 
However, there is the possibility of undetected leakage from the gathering system, given that the 
processor's gathering system was described as 5,500 miles of 1936-1945 era pipe that is 

                                                 
16 Supreme Court of Texas, Electronic Briefing, 07-0043 DYNEGY MIDSTREAM SERVICES, L.P. v. APACHE 
CORPORATION (http://www.supreme.courts.state.tx.us/ebriefs/files/20070043.htm, accessed 12-06-2007). 
17 personal communication, Christopher Barnes, Apache Corporation Legal Department, 12-06-2007. 
18 Supreme Court of Texas, Electronic Briefing, 07-0043 DYNEGY MIDSTREAM SERVICES, L.P. v. APACHE 
CORPORATION (http://www.supreme.courts.state.tx.us/ebriefs/files/20070043.htm, accessed 12-06-2007). 
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susceptible to stress cracks, and the gathering system also includes some compressors19.  If even 
a fraction of the amount of gas unaccounted for was emitted from leaks or venting that were not 
accounted for, the relative contribution to New Mexico's methane emissions from oil and gas 
operations would be significant. 
 
The Apache-sponsored bill (HB 1920) introduced in the 2006 Texas legislative session would 
have limited the amount of gas that gatherers or processors could deduct as lost or unaccounted-
for to a maximum of 5% of gas tendered by the producer, declaring any loss over this greater 
than this percentage to be waste and therefore prohibited20.  In the court case, Apache's expert 
witness had stated that 2% lost gas was the industry standard.  The substitute HB 1920 that was 
later passed did not include this 5% limit, but did authorize a procedure whereby producers can 
get an accounting of lost and unaccounted-for gas from the gatherer or processor21.  In the 
legislature's fiscal analysis of the final bill, it was estimated that the improved gas accounting 
resulting from the bill would reduce the loss of gas royalties such that revenues to the Texas 
university system could increase by $1.9 million annually22. 
 
Data on New Mexico gas processing plant losses to fuel use, flaring, and force majeure23 are 
available from processors' reports to the Department of Taxation and Revenue24.  Data were 
examined for 22 plants operating for all or most of 2004-2006.  Average and range of reported 
losses are given in Table 2, and complete data are given in Figure 8.  It might be expected that 
processing of sour gas would require greater fuel use and flaring than processing of conventional 
gas or coalbed methane, in which case Permian Basin plants might have greater losses than the 
San Juan Basin plants.  The four plants with the highest loss rates were in the Permian Basin, but 
other plants in that basin had low loss rates, suggesting that factors in addition to gas 
composition may be important in determining loss rates. 
 
Table 2.  Gas processing plant losses by category during 2004-2006, as percentage of inlet 
gas heat content, for 22 plants.  Includes only losses reportable as deductions for gas 
processors tax, and does not include losses such as venting. 
 

Loss Category Average Range 
Fuel Use 4.2% 0 – 14.7% 
Legal Flaring 0.4% 0 - 2% 
Force Majeure 0.2% 0 – 5.3% 

(21 of 22 reporting 0) 
All three combined 4.9% 0 – 15.1% 

                                                 
19 Gas Processors Association, eBrief, Winter 2006 (http://www.gasprocessors.com/PdfFiles/ebrief2006Winter.pdf, 
accessed 12-05-2007), and memo (http://gasprocessors.com/gpacase.pdf, accessed 12-05-2007). 
20 80(R) HB 1920 – Introduced version – Bill text, Texas Legislature Online Text Search, 2007 
(http://www.capitol.state.tx.us/tlodocs/80R/billtext/html/HB01920I.HTM, accessed 12-05-2007). 
21 80(R) 1920 – Enrolled version – Bill Text, Texas Legislature Online Text Search, 2007 
(http://www.capitol.state.tx.us/tlodocs/80R/billtext/html/HB01920F.HTM, accessed 12-05-2007). 
22 80(R) 1920 – Engrossed version – Fiscal Note, Texas Legislature Online Text Search, 2007 
(http://www.capitol.state.tx.us/tlodocs/80R/fiscalnotes/html/HB01920E.HTM, accessed 12-05-2007). 
23 "force majeure" includes malfunctions and other unforeseen events beyond the operator's control. 
24 ONGARD Natural Gas Processor Tax Detail Inquiry Screen 
(http://www.ongard.state.nm.us/industry%20access/NGPT/SEARCH_HOME.HTM, accessed 12-17-2007). 
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Figure 10.  Gas processing plant losses, 2004-2006, as reported for gas processors tax 
deductions. 
 

 
 
 
NMED has no information on the statewide amount of gas processed under "percent of 
proceeds" contracts, nor on the extent to which lost and/or unaccounted-for gas is an issue 
between producers and processors in New Mexico.  However, we note that any reduction in 
processors' loss of gas through fuel use, venting or leaks would tend to benefit financially those 
producers who have "percent of proceeds" contracts with processors. 
 
Methane emissions reduction measures that result in more marketable natural gas may also 
benefit state revenues by increasing payments of royalties and taxes on production and 
processing. 
 
 
8.  Policy Options 
 
Dominique Gomez, a Public Policy Fellow associated with the Environment Department during 
part of 2007, was asked to catalog potential policies for achieving greenhouse gas emissions 
reductions in the oil and gas sector, especially for methane emissions reductions.  Her report, 
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which is considered draft rather than final because it was not reviewed or edited by the 
Department, is included in this document as Appendix F. 
 
The Gomez report is based on the observation that many of the methane emissions reduction 
technologies provide a net financial benefit, in many cases with relatively short payback periods.  
However, the initial investment does not make financial sense without additional incentives or 
requirements.  The report lists the following policy options, each with a brief description, 
examples of government implementation in other jurisdictions and programs, pros and cons, and 
additional comments and analysis: 
 
 1)  Revolving Loan Fund 
 
 2) Break on Regulation – Shorter Reporting Form 
 
 3) Educational Programs 
 
 4)  Subsidies for New Technology/Retrofits 
 
 5)  Carbon Tax 
 
 6)  Cap and Trade Policies 
 
 7)  Transparency Requirement 
 
 8)  Tax Credits for Production of Renewable Energy 
 
 9)  Tax Incentive for Participation in Gas STAR 
 
 10)  Legislation Requiring Reduction 
 
 
9.  Economic Analysis 
 
Economic factors should be considered in designing a policy intended to increase the use of 
methane emissions reduction in the oil and gas sector.  An understanding of economic factors 
could help avoid selection of policies that are ineffective or that result in unanticipated adverse 
consequences.  Gas STAR BMPs and PROs have all been shown to have economic benefits in at 
least some circumstances.    If, as seems likely, these measures are not being implemented to the 
full limits of their technical feasibility, then it is likely that economic factors are acting as 
barriers to adoption of the measures in at least some cases. 
 
In light of the possibility of economic barriers to adoption of Gas STAR measures, and possible 
economic impacts of some of the implementation policy options, the New Mexico Environment 
Department contracted with the University of New Mexico for a preliminary economic analysis.  
The resulting report by Mr. David S. Dixon of the UNM Economics Department is included in 
this document as Appendix G. 
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The economic study concludes that the Governor's goal of 20% reduction in methane emissions 
by 2020 is economically feasible.  Production sector emissions may be reduced through 
requirements of clean technology on new wells, retrofitting of existing gas wells with clean 
technology, and natural attrition of older, low-producing wells.  Directed Inspection and 
Maintenance (DI&M) programs are highlighted as a possible measure for reducing emissions 
from the processing, transmission, and distribution sectors. 
 
Although the study provides much useful information, it highlights the need for better data on 
production sector emissions and economics. The study provides a more detailed analysis of 
production than of the other sectors, because the production sectors accounts for the largest share 
of industry methane emissions and is most subject to market forces.  The study notes that a more 
in-depth analysis would require more detailed information on representative cost structures as 
they vary between firms, fields, and between wells within a field.  Attempts to obtain this more 
detailed data from producers were unsuccessful.  A general conclusion of the study is that 
"collection of consistent and timely methane production and emission data is the first and most 
urgent task in the success of this program." 
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ES-13 ANALYSIS:  CO2 EMISSIONS REDUCTION 
 
1.  CCAG Recommended Policy Design for ES-13 
 
The CCAG recommended that New Mexico “focus attention on reducing GHG emissions from 
fuel combustion in the oil and gas industry through education, financial incentives, mandates 
and/or standards – coupled with cost and investment recovery mechanisms, if appropriate – to: 
(1) improve the efficiency of compressors; (2) boost waste heat recovery for compressors and 
boilers including the deployment of CHP systems that could sell excess power back to the grid; 
and to a lesser extent, (3) replace gas-driven compressors with electrical compressors when 
doing so reduces CO2 emissions (the average carbon intensity of New Mexico electricity would 
need to be reduced by approximately 30% to make this option carbon-neutral).”  Each of these 
recommended strategies are described below. 
 
 
2.  Emissions Reduction Strategies 
 
 A) Improving the Efficiency of Compressors 
 
CO2 emissions from combustion are directly related to the amount of fuel combusted.  As a 
result, emissions of CO2 from combustion can be reduced by using less fuel to accomplish the 
same amount of work.  This applies to compressors powered by engines or turbines.  While 
replacing older, less efficient, engines with newer, more energy efficient models would be 
effective, capital costs would be significant.  The scenario used in Attachment H-8 of the CCAG 
Final Report (Appendix D-2 of this document) for estimating potential emissions reductions 
from improving the efficiency of compressors was to retrofit with automated air/fuel ration 
controllers existing 600 horsepower or greater natural gas compressor engines.  Attachment H-8 
states: 
 

Based on field studies of the use of automated air/fuel ratio controllers in the Gulf 
of Mexico and EPA data, CO2 reductions from the use of such controllers were 
estimated to average 230.9 tons/year/engine. Automated air/fuel ratio controllers 
have been suggested as a best management practice in the San Juan Basin. 

 
Natural gas use savings from the use of an automated air/fuel ratio controller come from more 
efficient startups, decreased fuel use, and increased production. Average natural gas savings of 
78 Mcf/day have reported, as well as increased production rates of between 1% and 6.8%25. Fuel 
savings could yield a payback of as much as $14,235/year per engine at $5 Mcf. Additional costs 
of operating an automated air/fuel controller, which include electricity costs, are reportedly offset 
by the reduction in engine maintenance costs, according to suppliers. The cost of an automated 
air/fuel ratio controller was estimated to be $120,000, based on data provided by the EPA and 
suppliers. 
 
Under ‘Key Uncertainties’, Attachment H-8 also notes: 
                                                 
25 US EPA Natural Gas STAR Program PRO Fact Sheet No. 111 (http://epa.gov/gasstar/pdf/pro_pdfs_eng/auto-air-
fuel-ratio.pdf, accessed 12-10-2007). 
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For automated air/fuel ratio controllers, it is uncertain exactly how many 
compressor stations could be equipped with this technology and how many 
controllers would be required.  Data regarding the horsepower, type, location, and 
grouping of internal combustion engines in New Mexico was not available in time 
for this analysis. 

 
These uncertainties have not been resolved.  NMED air quality permit records should include 
information on whether engines are equipped with air/fuel ratio controllers, but additional 
database development is needed to extract and summarize the information.  Most newer large 
engines are equipped with catalytic converters in order to meet criteria air pollutant standards or 
to stay below major source permitting thresholds, and permits for such engines require the use of 
air/fuel ratio controllers to ensure proper functioning of the catalytic converter.  An appropriate 
first step in implementing this CCAG recommendation would be to determine the number of 
compressors that already have or could potentially have air/fuel ratio controllers. 
 
 B) Boosting waste heat recovery for compressors and boilers 
 
CO2 from combustion can be reduced by using waste heat to perform work, such as heating 
materials that would otherwise be heated by burning fuel, or generating electrical power to 
replace a small portion of existing grid power.  The scenario used in Attachment H-8 of the 
CCAG Final Report (Appendix D-2 of this document) for estimating potential emissions 
reductions from waste heat recovery was to deploy organic Rankine cycle combined heat and 
power (CHP) systems on compressors and boilers and sell the produced power to the grid. 
 
Attachment H-8 states: 
 

Organic Rankine cycle (“ORC”) CHP systems have been used at compressor 
stations in Canada, and are being developed for compressor stations along the 
North Border pipeline in North and South Dakota, according to industry reports .  
They are also in use at landfills in Texas and Illinois, where waste heat from 
flares and reciprocating internal combustion engines is used to fuel ORC systems, 
according to the EPA. These systems range from 1-10 MW. The cost of installing 
an ORC system to generate power was estimated at $1,000/kW ($1,000,000/MW), 
and operation and maintenance costs estimated at $1/MWh, based on supplier 
and industry data.  Overall cost is estimated at $40/MWh of output according to 
suppliers and field studies. 
 
Estimated annual CO2 reductions using ORC can reach 6,600 tons of CO2 
reduced per MW installed according to suppliers and industry.  This could lead to 
a 6,600 to 66,000 tons/year reduction in CO2, depending on the size of the ORC 
system. Using the midpoint of 36,300 ton/year reduction, this would amount to a 
$9.17 cost per ton reduction in CO2 emissions, assuming a total operating time of 
8322 hours, which is based on the reported 95% availability of ORC systems. 

 
Under ‘Key Uncertainties’, Attachment H-8 also notes: 
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For ORC CHP systems, it is uncertain how many systems would be required and 
where such systems would be most feasible and effective. Although baseline 
research and development appears well-developed, additional research and 
development costs to specifically apply ORC to facilities in New Mexico may 
arise. It is also uncertain what degree of payback may be expected through the 
sale of electricity from ORC CHP systems. 

 
These uncertainties regarding technical feasibility still exist.  NMED has not received any 
additional data that would help in determining how many ORC CHP systems could potentially 
be installed, nor the costs and benefits of this measure. 
 
 C)  Replacing gas-driven compressors with electrical compressors 
 
Another strategy in the CCAG Report for reducing CO2 emissions from combustion was to 
replace gas-driven compressors with electrical compressors.  However, CO2 emissions would 
only be reduced if the CO2 emissions created when the electricity is produced are less than the 
CO2 emissions emitted by the gas-driven compressors that the electric compressors would 
replace.  The analysis in Attachment H-8 assumed availability of zero-carbon electricity.  
However, the electricity currently available on the grid is not zero-carbon.  In fact, the average 
carbon intensity of New Mexico electricity would need to be reduced by approximately 30% to 
make this option carbon-neutral (see Attachment H-9 to the CCAG Final Report, Appendix D-3 
of this document).  At such time that the carbon-intensity of grid electricity is reduced, this 
option may be revisited. 
 
 
3.  What are the Reduction Goals? 
 
 A)  Executive Order 2006-069 
 
Executive Order 2006-069 stated that, “Proposed mechanisms shall reduce methane emissions in 
oil and gas operations by 20% by 2020 and carbon dioxide emission from fuel combustion.”  It is 
not clear from the construction of the sentence whether the 20% reduction goal applies to CO2 
emissions from fuel combustion or whether the goal is more generally to reduce emissions.  
However, in the context of the CCAG Report's description of ES-13, it seems reasonable to 
interpret the EO as not setting a quantitative goal for reducing CO2 emissions from fuel 
combustion in oil and gas operations. 
 
 B)  CCAG Proposal 
 
While the CCAG Final Report includes estimates quantifying potential reductions, the CCAG 
did not adopt a specific goal for the reduction of CO2 emissions from oil and gas sector fuel 
combustion. 
 
An “initial cursory estimate” of potential reductions that could result from implementation of the 
recommendations for ES-13 (Attachment H-8 to the CCAG report, Appendix D-2 of this 
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document) reflects a reduction in CO2 emissions from fuel combustion of 75% by 2020.  The 
analysis that includes this estimate was introduced to the Energy Supply Technical Work Group 
(ES TWG) near the end of the process and was not approved by the ES TWG or the CCAG.  The 
analysis addressed three potential policies described above and estimated the following 
emissions reductions for the following implementation of each: automated air/fuel ratio 
controllers, 20% emissions reduction; organic Rankine cycle combined heat to power (CHP) 
systems, 25% emissions reduction; and replacing natural gas fired compressor engines with 
electric compressor motors, 30% emissions reduction.  The sum of estimated reductions from 
these policies would equal 75%.   
 
The initial response by ES TWG members (Attachment H-9 to the CCAG report, Appendix D-3 
of this document) addressed only the policy of replacing natural gas fired compressor engines 
with electric compressor motors, and showed that such a policy would not result in any 
emissions reduction, due to the carbon intensity of the electricity that would be used to power the 
replacement motors.  In response, the emissions reductions reflected in Table 5-1 (CCAG 
Recommended Policy Options and Results for the Energy Supply Sector, see also Appendix D-1 
of this document) do not include emissions reductions from this policy; thus the CCAG 
recommendations assume an emissions reduction of 45% from fuel combustion, rather than the 
75% included in the initial estimate. 
 
However, neither the 45% nor the 75% reduction levels were adopted as goals by the CCAG.  
Significant uncertainties for these estimates were noted in the attachments, resulting from a lack 
of data regarding the numbers of equipment for which the strategies would be feasible or 
effective.  The CCAG Final Report (page 5-14) states that reduction goals would be “subject to 
verification of technical and economic feasibility and reduction potential.” 
 
4.  Implementation Strategies 
 
 A)  Education 
 
An increasing amount of information from a variety of sources is becoming available regarding 
ways to increase energy efficiency.  Industry publications have carried articles addressing energy 
efficiency options, and manufacturer’s information lists the anticipated energy use by their 
equipment.  The Department of Energy provides general information regarding energy efficiency 
practices for combustion, process heating and steam generation at 
http://www.eere.energy.gov/consumer/industry/20ways.html and at 
 http://www1.eere.energy.gov/industry/bestpractices/resources.html.  
 
The Four Corners Air Quality Task Force has also drafted mitigation options that would improve 
energy efficiency in the oil and gas industry26.  The New Mexico Environment Department has 
also established VISTAS (Voluntary Innovative Strategies for Today's Air Standards), a 
voluntary emission control program in the Four Corners area of New Mexico.  The purpose of 
this program is to promote reduction of ozone precursor emissions, but some of the possible 

                                                 
26 Four Corners Air Quality Task Force Final Report, November 2007, 
(http://www.nmenv.state.nm.us/aqb/4C/DraftTaskForceReport.html). 
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measures could also reduce CO2 emissions.  However, only two oil and gas companies have 
joined the program as partners in the two years since the program began. 
 
 B) Financial incentives 
 
An existing financial incentive to reducing fuel use, and as a result the CO2 emissions from 
combustion of fuel, is the rising prices of oil, gas and electricity.  Individual companies are more 
likely to evaluate the cost effectiveness of measures to increase energy efficiency as this 
incentive increases.  Information supporting such evaluations is referenced in the paragraph 
above. 
 
Another potential financial incentive for reducing CO2 emissions from fuel combustion could be 
a market based emissions reduction program, which would result in placing a price on 
greenhouse gas (including CO2) emissions.  The possibility of such a program being 
implemented in the future may be a disincentive to emissions reductions in the present, if current 
reductions are uncertain to receive credit in the future program. 
 
Publicly funded financial incentives (tax breaks, reduced-interest loan funds, etc.) may be 
difficult to justify for measures that are expected to increase profits. 
 
 C) Mandates and/or standards – coupled with cost and investment recovery 
mechanisms, if appropriate 
 
Current statutory authority may preclude NMED from establishing mandates or standards for the 
energy efficiency of equipment in the oil and gas sector.  Likewise, statutory authority for 
NMED to provide or facilitate “cost and investment recovery mechanisms” does not currently 
exist. 
 
 
5.  Tracking Progress 
 
 A)  Updating the CCAG Inventory 
 
The CCAG Emissions Inventory relied primarily on state-level data from the U.S Department of 
Energy's Energy Information Administration (EIA) to estimate combustion CO2 emissions from 
the oil and gas industry sector. 
 
Natural gas combustion data were taken from EIA's summary of gas consumption by end use27. 
Natural gas use listed therein as "lease use" was attributed to the natural gas production sector.  
Natural gas use listed by EIA as "plant fuel use" was attributed to the natural gas processing 
sector.  "Pipeline and distribution use" were attributed to the transmission and distribution 
sectors collectively, although there is very little, if any, fuel consumption in the distribution 
sector and this amount should perhaps be considered entirely attributed to the transmissions 
sector. 
                                                 
27Energy Information Administration, Natural Gas Consumption by End Use 
(http://tonto.eia.doe.gov/dnav/ng/ng_cons_sum_dcu_SNM_a.htm) 
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The EIA data on "lease use" of natural gas appear to derive from a summary report to EIA from 
New Mexico's Oil Conservation Division (OCD), which in turn receives the data from individual 
producer reports on their OCD Form C-115. 
 
In oil production, marketed fuels such as diesel are used to power wellhead and transport 
equipment.  The EIA data on liquid fuel consumption by end use do not provide sufficient detail 
to distinguish liquid fuel in oil production, so the CCAG Inventory included these combustion 
emissions in the general category of industrial fuel use.  Therefore the CCAG Inventory includes 
no data specifically on CO2 emissions in the oil production sector. 
 
In the CCAG Inventory, combustion CO2 emissions from oil refining were estimated from 
permit data on allowable fuel consumption, combined with EIA data on utilization of refinery 
capacity statewide. 
 
Although the CCAG Inventory of this sector used best available methods and data, and the 
inventory as a whole is valuable for comparison of sector emissions in New Mexico, simply 
updating the CCAG Inventory data for combustion emissions by the oil and gas sector may not 
provide an accurate and reliable measure of progress in implementing the ES-13 emissions 
reduction measures over the 2000-2020 time frame.  One issue is the accuracy of the EIA data on 
which the inventory methods heavily rely.  These data may be of questionable accuracy, because 
there do not appear to be any strictly enforced recordkeeping requirements to support the 
reporting by source facilities, and NMED is unaware of any EIA or OCD audits to verify the 
accuracy of the reported fuel use amounts.  Another issue is that the ES-13 recommendations 
apply only to compressor engines and compressor stations, but the CCAG Inventory methods do 
not distinguish emissions from these sources separately from other combustion CO2 emissions. 
 
 B)  Emissions reporting regulations 
 
Greenhouse gas emissions reporting regulations newly adopted by NM Environmental 
Improvement Board (described above in regard to ES-12) will begin providing data on 
combustion CO2 emissions from refineries and large compressor stations beginning with 2009 
emissions.  New Mexico's three refineries are all in the EIB's jurisdiction, so the resulting data 
will provide statewide coverage of this category.  Further research is needed to determine how 
many large natural gas compressors are on tribal land and thus outside EIB jurisdiction, and to 
develop a method for estimating emissions from these to give a statewide total for this category.  
Data from minor permitted sources will be available for the 2009 emissions year in mid-2010. 
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NMED RECOMMENDATIONS 
 
1.  The top priority is creation of meaningful and accurate-as-possible measures of progress in 
reducing methane and CO2 emissions from oil and gas operations.  Without an appropriate metric 
of progress, it will be impossible to prioritize and implement emissions reductions programs 
effectively and with the most efficient use of resources by government agencies and the 
regulated community.  Various sources of data are now or will be available, but potential gaps 
need to be identified and corrected, and a commitment made to specific metrics that will be 
available through the coming years. 
 
NMED recommends that NMED work jointly with the Oil Conservation Division of EMNRD, 
and with stakeholder input, to create a tracking system for current and future use by January 1, 
2009.  Funding, staff, and resources for this effort do not currently exist, and must be provided. 
 
2.  NMED should evaluate progress in reduction of methane emissions from oil and gas 
operations on an annual basis.  If sufficient progress towards attaining the 20% reduction target 
is not being made, mandatory mechanisms should be considered. 
 
3.  NMED should work with the US EPA Gas STAR program to develop step up outreach and 
educational efforts in New Mexico on methane emissions reduction measures and their potential 
economic benefits to operators.  NMED should seek the cooperation of the New Mexico Oil and 
Gas Association and the Independent Petroleum Association of New Mexico in extending this 
outreach and education to operators who are not Gas STAR Partners.  Joining Gas STAR as a 
Partner would be encouraged, but the emphasis would be on implementing cost-effective 
emissions reductions regardless of membership in the Gas STAR program.  Additional resources 
would be needed by NMED if it is to contribute significantly to this effort. 
 
4.  NMED should review options for air pollutant emissions mitigation strategies developed for 
oil and gas by the Four Corners Air Quality Task Force to determine their potential for 
greenhouse gas emissions reduction.  Other Task Force participants, including Colorado, Utah, 
the Navajo Nation, and the Southern Ute Indian Tribe, should be invited to join this effort.  
Measures with high potential for greenhouse gas emissions reduction should be prioritized and 
implemented as resources allow. 
 
5.  A continuing stakeholder working group on oil and gas greenhouse gas emissions should be 
established to evaluate implementation mechanisms, including those recommended by the 
CCAG and any others that may be identified (e.g., Gomez paper, Appendix F).  The workgroup 
should prioritize and recommend voluntary and mandatory implementation mechanisms.  
Participation will be needed from several state agencies, including NMED, the Oil Conservation 
Division of EMNRD, the Public Regulation Commission, and the Taxation and Revenue 
Department. 


