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Hello,


Please find attached comments on behalf of Kairos Aerospace. If you have any questions or concerns, please feel
free to contact me.


Sincerely,
Ryan Streams


-- 
Ryan Streams
Business Development Manager
Kairos Aerospace


Denver, CO
Direct: (435) 503-5392
ryan@kairosaerospace.com
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September 16, 2020 
 
New Mexico Energy, Minerals, and Natural Resources Department 
Attn: Tiffany Polak 
1190 St. Francis Dr.  
Santa Fe, NM 87505 
 
RE: 19.15.27 Rulemaking for Venting and Flaring of Natural Gas and; 19.15.28 Rulemaking for Natural               
Gas Gathering Systems 
 
Dear Ms. Polak: 
 
Kairos Aerospace appreciates the opportunity to comment on the draft rules for the venting and flaring                
of natural gas and operation of gas gathering systems by the New Mexico Energy Minerals and Natural                 
Resources Department (“EMNRD”). As an alternative methane monitoring technology vendor, Kairos           
Aerospace is on the front lines of innovation. Since 2013, Kairos Aerospace has provided a range of                 
aerial solutions to oil and gas industry clients and stakeholders to better understand emissions and               
operational efficiency. Using the latest aircraft-based methane spectrometry, thermal infrared, and           
optical imaging technologies, Kairos’ proprietary data service identifies actionable opportunities for           
our customers to reduce emissions and improve field performance. Kairos currently operates full-time             
aerial surveys in Hobbs, New Mexico and Midland, Texas. To date, Kairos helped oil and gas operators                 
reduce more than 7 billion cubic feet of methane emissions from oil and gas infrastructure in the                 
United States and Canada.  
 
Executive Summary 
Kairos has been actively engaged in the State of New Mexico’s deliberative process to regulate               
methane emission from the oil and gas sector. In our comments to the Methane Advisory Panel,                
submitted February 20, 2020, we identified the opportunities for cost-effective methane reductions            
that exist in southeast New Mexico based on peer-reviewed science and Kairos’ measurements of tens               
of thousands of oil and gas facilities. Those comments are attached to this letter as Appendix A.  
 
In our careful review of the proposed rules by EMNRD, we believe the approach taken which                
emphasizes proactive screening for emissions is an appropriate one. We appreciate EMNRD’s efforts to              
establish standards that are both transparent and measurable, while maintaining flexibility for new             
technologies like what Kairos Aerospace can offer. We do have several suggestions which we believe               
will further strengthen the proposed rule and make it more flexible for industry to implement. First, we                 
believe EMNRD should increase the incentives for industry to leverage ALARM technology. Second, we              
recommend EMNRD alter the timeframes associated with gathering and responding to ALARM data.             
Finally, we request clarification around the applicability of the gas gathering requirements. 
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ALARM Technology 
We are encouraged by EMNRD’s decision to allow for advanced leak monitoring technology to be used                
as a compliance tool with its proposed rule. As an alternative leak monitoring technology provider with                
several years of experience operating in the Permian Basin, we have gathered extensive data that               
clearly demonstrates the emission reduction potential from advanced technologies like ours.  
 
By allowing advanced technology to be used in compliance with the EMNRD rule, the State will ensure                 
meaningful emission reductions at a substantially lower compliance cost to industry than traditional             
ground-based technologies like optical gas imaging (OGI) can provide. Emission screening tools, like             
aerial monitoring technology, are able to scan large areas and rapidly identify large sources of               
emissions for prioritized repair. The scientific evidence and Kairos’ own data strongly points to these               
largest sources of methane contributing the majority of methane emissions in the Permian Basin, so a                
strategy that prioritizes rapid identification of “super-emitters” will reduce emissions quickly and at a              
lower cost. For a full discussion of super emitters and Kairos’ findings on methane emissions in the                 
Permian Basin, please refer to Appendix A.  
 
We believe, however, that the ALARM incentives provided should be strengthened in two ways. First,               
ALARM monitoring should provide operators with more than a 30% reduction in venting volume              
reporting. In order to claim credit for a 30% reduction in volume, operators must conduct twice annual                 
screenings. However, Kairos data in the Permian indicates that with a single aerial survey, operators               
are reducing emissions by 40% or more. Therefore, the likely benefits of twice annual ALARM               
monitoring will be well in excess of a 30% reduction in venting volume. If the state offers greater                  
incentives to operators, it will further encourage the use of efficient emission reduction technology.  
 
Similarly, the additional 10% reduction gained from conducting quarterly ALARM surveys is too low.              
The emission reduction potential of four surveys per year is far greater, and we recommend EMNRD                
align its incentives with the significant emission benefits it stands to realize. We recommend a 40%                
reduction for semi-annual ALARM surveys and a 60% reduction for quarterly ALARM surveys. In reality,               
rapid identification of leaks on a quarterly basis will almost certainly eliminate substantially more than               
60% of venting volumes. For further discussion of how more frequent aerial monitoring translates into               
emission reductions, please refer to Appendix B.  
 
We also suggest modifying the requirements for operators to respond to an ALARM detection, given               
that oftentimes ALARM systems will be operated by third parties and that the process of moving from                 
an aerial pass to ground follow-up can require several steps. Given the nature of leak screening                
surveys, it is generally not possible to pinpoint component-level leaks from aircraft; the focus is rather                
to get ground crews to visit the sites with suspected large emissions as soon as possible for verification                  
and follow-up. Since emissions are sometimes intermittent, a detection by aircraft cannot and should              
not constitute ground truth verification of a leak. That can only be done at the ground level where it is                    
possible to identify specific component failures and evaluate emissions as permitted process vents             
versus unplanned fugitive leaks.  
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With that in mind, we recommend that EMNRD define “initial discovery” as the ground verification of a                 
reported ALARM detection. We also recommend that in order to allow crews sufficient time to react to                 
ALARM data, ground crews be given one week from the date of a reported ALARM detection to                 
conduct their initial evaluation. From that point, the 15 day repair clock can rightfully begin. This                
schedule will balance the State’s desire to have rapid responses to suspected fugitive emissions with               
the reality of workflows in the field, which often involve personnel from multiple companies closely               
coordinating to respond to leak reports. 
 
Finally, we wish to clarify several aspects of the ALARM monitoring program. First, we request that                
EMNRD clarify that the requirements for ALARM and “gathering system” inspections apply to both the               
network of pipelines and the associated surface facilities like compressor stations, booster facilities,             
gas processing facilities, etc.  
 
Second, we request EMNRD provide clarification on the credit system. We understand that a credit can                
only be used once in a 13-month period. What is unclear is if this credit for an identified leak is for that                      
specific facility, or for an operator. For example, if an operator detected one leak of 100 MCF/day,                 
would the operator be allowed to claim credit for that leak once for that facility, or would that be the                    
only leak for which it could claim credit? And how long would one assume a leak to be emitting in                    
order to calculate a volume estimate? 
 
Third, how would this requirement be applied to gathering lines? Since these may not have unique                
facility identifiers and are almost certainly connected to other pipelines, or may span many miles, it is                 
unclear how midstream operators can claim credit for leaks identified using ALARM. 
 
Finally, how would an operator claim credit for a leak reported to someone else? Would it be based on                   
the volume reported to the third party or would it be through another mechanism?  
 
Conclusion 
We appreciate the opportunity to provide feedback to EMNRD on the draft rule. We agree with                
EMNRD’s decision to include ALARM technologies as an efficient pathway to monitor and verify for               
fugitive emissions from the state’s oil and gas infrastructure. We believe the targeted changes we               
identified in our comments will increase the utility of the ALARM provisions to operators while still                
providing the State with the robust methane reduction mechanisms it is seeking to implement.  
 
At Kairos Aerospace, we are excited to use our innovative methane monitoring technology to work               
with industry and the Agencies to reduce methane emissions faster and at a lower cost than traditional                 
monitoring technologies. We’ve identified and mitigated billions of cubic feet of emitted natural gas              
through aerial monitoring. We’ve also eliminated thousands of hours of vehicle trips and improved              
safety in the field for operations personnel. This has all been done on a voluntary basis and we believe                   
that with industry able to use aerial monitoring as a regulatory compliance tool, the benefits will be                 
even greater.  
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We look forward to being able to use our technology nationwide to help the oil and gas industry                  
quickly and safely reduce methane emissions.  
 
Sincerely, 
 
 
Steve Deiker 
CEO  
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Appendix A 
Kairos Aerospace Comments to the Methane Advisory Panel  
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February 20, 2020 
 
New Mexico Environment Department 
New Mexico Energy, Minerals, and Natural Resources Department 
Attn: Sandra Ely 
1190 St. Francis Dr.  
Santa Fe, NM 87505 
 
RE: New Mexico Methane Advisory Panel draft technical report  
 
Dear Director Ely: 
 
Kairos Aerospace appreciates the opportunity to comment on the draft Methane Advisory Panel             
technical report (“the Report”) produced by the stakeholder group convened by the New Mexico              
Environment Department and the New Mexico Energy Minerals and Natural Resources Department            
(“the Agencies”). As an alternative methane monitoring technology vendor, Kairos Aerospace is on the              
front lines of innovation. Since 2013, Kairos Aerospace has provided a range of aerial solutions to oil                 
and gas industry clients and stakeholders to better understand emissions and operational efficiency.             
Using the latest aircraft-based methane spectrometry, thermal infrared, and optical imaging           
technologies, Kairos’ proprietary data service identifies actionable opportunities for our customers to            
reduce emissions and improve field performance. To date, Kairos helped oil and gas operators reduce               
more than 4 billion cubic feet of methane emissions from oil and gas infrastructure in the United States                  
and Canada.  
 
Executive Summary 
As MAP panelists detail in the Report, traditional ground-based leak detection and repair (LDAR)              
techniques can impose significant costs on oil and gas facility operators. However, panelists also              
correctly identify that fugitive emissions from oil and gas facilities can be significant and are worthy                
targets of emission reduction efforts. It’s clear that what’s needed is a low-cost leak detection               
technique that can reduce emissions without imposing significant additional operating costs.  
 
Kairos’ airborne monitoring system achieves greater emission reductions than optical gas imaging            
(OGI) by finding large leaks earlier and at a fraction of the cost. With a single aircraft, Kairos surveys up                    
to 2,000 oil and gas facilities per day, compared to approximately 4-6 per day for a ground-based OGI                  
operator. However, without sufficiently flexible regulations that foster the use of new technologies,             
many oil and gas companies will default to OGI and forego the environmental benefits of airborne                
monitoring.  
 
We encourage the Agencies to adopt flexible regulations that address methane emissions and provide              
ample pathways for alternative technologies that can demonstrate effectiveness as emission reduction            
techniques. The Agencies must recognize the importance of super-emitters and the ability of new              
monitoring methods to find them. A small number of large leaks cause the majority of fugitive                
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emissions. This is often called a “fat-tail” or “super emitter” leak distribution. Finding and repairing a                
single super emitter accomplishes more, in terms of emission reductions and cost savings, than              
repairing a host of small leaks. While OGI and Method 21 are limited in their ability to find                  
super-emitters due to their relatively long inspection times, the technologies being developed today             
find large releases quickly by inspecting multiple facilities across large geographic areas, more             
frequently, and at lower cost.  
 
Rather than focusing on detection equivalence with traditional OGI and Method 21 technologies, we              
urge the agencies to evaluate methane mitigation strategies based on mitigation equivalence.            
Detection equivalence at an individual site is an outdated metric that sheds little light on whether new                 
monitoring technologies achieve emission reductions that are equivalent to OGI. The Agencies should             
instead evaluate whether the overall emission reductions achieved across many facilities are            
equivalent to those of OGI. 
 
Fugitive Emissions Are Significant and Worthy of Regulatory Oversight 
The Report correctly identifies that fugitive emissions can contribute significant methane emissions,            
particularly from sites commonly referred to as super emitters. Based on Kairos’ extensive experience              
in surveying approximately 30,000 oil and gas production facilities in southeast New Mexico, our data               
support the conclusion that a small number of facilities represent the majority of total methane               
emissions.  
 
In the course of surveying southeast New Mexico for methane emissions, Kairos identified 1,056              
emission sources out of the 30,000+ active wells and 10,000+ miles of gathering lines in the region. The                  
median emission size Kairos identified was 88 MCF per day, with a 90th percentile rate of 441 MCF per                   
day. In other words, Kairos found approximately 100 sources of emissions across the entire that were                
emitting more than 441 MCF per day, which indicates a relative handful of sites are strongly skewing                 
the total emissions for the basin.  
 
Our survey results reflect the broader consensus in the scientific community, which is referenced in the                
Report: a small number of sites are responsible for significant emissions and those sites appear to have                 
an element of randomness to them.  
 
That points to two important conclusions. First, there are sites in New Mexico today that are                
contributing significant methane emissions. Second, those sites are relatively uncommon but           
identifying them quickly can lead to very rapid emission reductions. In other words, it would take                
many, many equipment retrofits to achieve the same level of emission reductions that would be               
achieved by strategically identifying and eliminating all 100 sources that are emitting greater than 441               
MCF per day.  
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Fig. 1: Kairos 2019 survey results from the New Mexico Permian Basin 



 
The Report also references several scientific studies that point to the outsized impact super-emitters              
play in total emissions. Kairos has conducted similar comparisons to expected emissions based on              1



1 Papers cited include: Rella, Chris W., et al, (2015), “Measuring Emissions from Oil and Natural Gas Well Pads Using the 
Mobile Flux Plane Technique,” Environ. Sci. Technol., 2015, 49 (7), available at 
http://pubs.acs.org/doi/abs/10.1021/acs.est.5b00099, See, e.g., Allen, D.T., et al., “Measurements of methane emissions at 
natural gas production sites in the United States,” Proc. Natl. Acad., 110 (44) pp. 17768–17773 (“Allen (2013)”), available at 
http://www.pnas.org/content/110/44/17768.full; ERG and Sage Environmental Consulting, LP, “City of Fort Worth Natural 
Gas Air Quality Study, Final Report” (“Fort Worth Study”) (July 13, 2011), available at 
http://fortworthtexas.gov/gaswells/default.aspx?id=87074 (finding that the highest 20 percent of emitting sites account for 
60–80 percent of total emissions from all sites; the lowest 50 percent of sites account for only 3–10 percent of total 
emissions); Zavala-Araiza, et al., (2015) “Toward a Functional Definition of Methane Super-Emitters: Application to Natural 
Gas Production Sites,” Environ. Sci. Technol., 49, at 8167−8174 (“Zavala-Araiza (2015)”), available at 
http://pubs.acs.org/doi/pdfplus/10.1021/acs.est.5b00133 (finding that “functional super-emitter” sites represented 
approximately 15% of sites within each of several different “cohorts” based on production, but accounted for 
approximately 58 to 80% of emissions within each production cohort); Zavala-Araiza et al., (2015) “Reconciling divergent 
estimates of oil and gas methane emissions,” Proceedings of the National Academy of Sciences, vol. 112, no. 51, 15597 at 
15600 (finding that “at any one time, 2% of facilities in the Barnett region are responsible for 90% of emissions, and 10% are 
responsible for 90% of emissions.”) (“Barnett Synthesis”) 



  
WEB: kairosaerospace.com | EMAIL: info@kairosaerospace.com | PHONE: (650) 386-5785 | LOCATION: Mountain View, CA 



 
8 



 





http://pubs.acs.org/doi/abs/10.1021/acs.est.5b00099








 
 



component-level emission measurements, and found that isolated large sources of emissions are likely             
responsible for the majority of methane being emitted in southeast New Mexico.  
 
For example, Kairos conducted a comparison with the University of Texas (UT) and Environmental              
Defense Fund’s (EDF) study of site-level emissions at 150 sites. Kairos compared the measured              2



number of leaks and emissions from those leaks in that study to the actual number of sites that Kairos                   
found to be emitting in New Mexico, and the emission rates measured by Kairos. Their study examined                 
489 wells at 150 sites, identifying 769 sources of emissions. Scaled basin-wide in New Mexico, that                
would translate to over 47,000 leaks from New Mexico’s 30,000 active wells. The study also calculated                
emission rates from its observed leaks. 
 
Kairos evaluated its own survey data and determined that approximately 2% of leaks (based on UT-EDF                
study leak frequency) are responsible for 73.5% of basin-wide methane emissions (based on UT-EDF              
study emission measurements.) In other words, Kairos data both confirms the existence of the fat-tail               
distribution of methane as well as provides an operational tool to find and address these very same                 
sites.  
 



 
 



Fig. 2: Count of emissions detected by Kairos vs. estimated overall emission contribution from those 
detections 



2 Adam, David, et al. “ Measurements of methane emissions at natural gas production sites in the United States.”  PNAS 
October 29, 2013 110 (44) 17768-17773 https://www.pnas.org/content/110/44/17768 
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Current Fugitive Emissions Monitoring Techniques Can Be Improved Upon 
As further support for the need for a technology like Kairos’ in the market, the authors of a 2016 paper                   



analyzed ~15,000 measurements from 18 prior studies and showed that “all available natural gas               
3



leakage datasets are statistically heavy-tailed, and that gas leaks are more extremely distributed than              
other natural and social phenomena. A unifying result is that the largest 5% of leaks typically                
contribute over 50% of the total leakage volume. (emphasis added)” The study authors concluded              



4



that “performance targets for novel detection technologies can be informed by the emission             
distributions synthesized here…[which] could possibly allow more efficient solutions to the problem            
(i.e., avoid ‘over-engineering’ of detector technologies.)” Rather than over-engineering an expensive,           



5



sensitive instrument, we have built a technologically innovative solution that prioritizes efficiency by             
identifying these super-emitters quickly. 
 
As MAP panelists identified in the Report, traditional ground-based inspection techniques can be             
expensive and come with operating and capital expenses that need to be taken into account. While                
estimates vary, the cost of an OGI camera alone can be $85,000 to $120,000. Moreover, the time and                  
expense involved with site inspections is a factor to consider. As one commenter noted, “Though               
pricing can fluctuate, a 2014 study determined that average cost of hiring an external service provider                
to conduct OGI LDAR surveys was estimated to be $2,300 for a compressor station, $5,000 for a gas                  
plant, $1,200 for a multi-well battery, $600 for a single well battery, and $400 for a well site.” Rapid                   
aerial screening can cover more sites and therefore achieve economies of scale that may not be                
possible with reliance on more labor-intensive ground based techniques.  
 
However, many existing methane regulation schemes are geared toward using these traditional            
ground-based techniques, despite their cost and other limitations. Many alternative methods are            
therefore compared to a ground-based OGI program, which is an understandable but ultimately flawed              
way of thinking. If an alternative monitoring standard focuses on an instrument being able to detect                
the exact same emissions in the same way as an OGI camera, then that analysis undervalues other very                  
important considerations like speed and cost. For example, lower cost surveys can be conducted more               
frequently, and therefore may catch super-emitters faster, which the data show to be an important               
path to reducing emissions. Similarly, technologies that are able to rapidly inspect may shorten overall               
inspection times and deliver results faster. Sensitivity is not the only measure by which a technology                
should be evaluated. Traditional methods like OGI cameras also have technical weaknesses. For             
example, OGI camera quantification algorithms are in the early stages of development and are not yet                
reliable. Many emerging technologies, including LeakSurveyor, have more accurate quantification than           
current industry standard practices. Encouraging the use of new technologies will capture benefits             
beyond simply better resolution, faster surveying, and lower program costs.  
 



3 Brandt, Adam, et al. “Methane Leaks from Natural Gas Systems Follow Extreme Distributions.” Environ. Sci. Technol. Oct. 
14, 2016. URL: http://pubs.acs.org/doi/pdf/ 10.1021/acs.est.6b04303.  
4 Id. 
5 Id. 
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The key difference in what we suggest the Agencies consider in future rulemakings is between               
detection equivalence and mitigation equivalence. Conducting more frequent surveys would identify           
any potential fat-tail emission sources faster than a ground-based method, even if the detection              
sensitivity is lower. Cheaper, faster monitoring will provide mitigation equivalence or superior            
performance by more frequent targeting of super-emitters. 
 
New technologies like Kairos’ aerial methane imaging can find super-emitters much more efficiently             
than OGI. We urge the Agencies to orient any leak detection programs they develop away from narrow                 
inspections of individual facilities and toward broad inspections of many facilities. Any future rules              
should incorporate a mitigation equivalence determination rather than focusing on site-by-site           
detection equivalence. There is ample scientific evidence, as referenced above, showing the relative             
emission contribution of super-emitters. Developing a regulatory program that provides flexible           
pathways to efficiently identify and mitigate those sources will yield better outcomes for the Agencies,               
operators, and the environment. 
 
The Technology to Improve Fugitive Emissions Monitoring Programs Exists Today 
Our technology also fills technical needs in the marketplace. At the most basic level, we are filling a gap                   
between handheld gas imaging devices (which are sensitive but time-consuming and costly to use) and               
aerial air-sampling devices (which are better suited to scientific research than leak detection), creating              
an entirely new category class of detection technology: aerial methane imaging. Our technology is              
designed to efficiently and cost-effectively target super-emitters, which have been increasingly shown            
to be responsible for most of the volume of fugitive methane emissions. 



Kairos has demonstrated that new technology isn’t simply a promise on the horizon; it is being                
implemented with success by operators today. In 2019, Kairos surveyed 40,000 oil and gas wells along                
with thousands of miles of pipelines. The results of our work with industry speak for themselves. Kairos                 
customers eliminated 3.9 billion cubic feet of methane in 2019. This is not simply promising research                
that needs to be studied; Kairos and others have developed operational tools that already operate at                
scale. We urge the Agencies to provide a pathway for such technologies to be rigorously reviewed and                 
implemented in the field as soon as possible. 
 
With the proper framework in place, New Mexico can enact methane reduction strategies while              
minimizing the operational and financial impact to operators. We encourage the Agencies to think              
about these new tools as part of an overall strategy, not simply as a substitute of OGI or any other kind                     
of emissions monitoring technology.  
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Conclusion 
We appreciate the opportunity to provide feedback to the Agencies and we support many of the                
arguments laid out in the Report.  
 



● Based on the available scientific research and Karios’ own work, super emitters have an              
outsized impact on total methane emissions.  



● We believe that new technologies like Kairos that focus on rapid screening can complement the               
slower, more detailed ground-based techniques to improve upon the current state of leak             
detection programs. This can be done by focusing on mitigation equivalence over detection             
equivalence in leak detection regulatory schemes. 



● The technology to make the necessary changes we outlined exists today. Kairos and others              
have developed proven tools that are ready for field-wide deployment now.  



 
At Kairos Aerospace, we are excited to use our innovative methane monitoring technology to work               
with industry and the Agencies to reduce methane emissions faster and at a lower cost than traditional                 
monitoring technologies. We’ve identified and mitigated billions of cubic feet of emitted natural gas              
through aerial monitoring. We’ve also eliminated thousands of hours of vehicle trips and improved              
safety in the field for operations personnel. This has all been done on a voluntary basis and we believe                   
that if industry were able to use aerial monitoring as a regulatory compliance tool, the benefits would                 
be even greater. We look forward to being able to use our technology nationwide to help the oil and                   
gas industry quickly and safely reduce methane emissions.  
 
Sincerely, 
 
 
Steve Deiker 
CEO 



  



  
WEB: kairosaerospace.com | EMAIL: info@kairosaerospace.com | PHONE: (650) 386-5785 | LOCATION: Mountain View, CA 



 
12 



 











 
 



 



Appendix B 
Emission Reduction Potential of Aerial Monitoring at Varying 



Frequencies 
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In order to assess the efficacy of aerial monitoring, Kairos has examined the scientific literature to 
estimate the distribution of leaks by volume. It is increasingly clear that the majority of methane 
emissions come from a relatively small number of sites, although the exact amounts are subject to 
some uncertainty.  
 
Below is data published by the Environmental Defense Fund based on a number of site measurements 
in the Permian Basin:  
 



 
 
Kairos Aerospace is able to rapidly identify emissions from the top ~3% of emitting sites, which means 
it could identify approximately 80% of basin methane emissions. Below, we describe how aerial 
monitoring capable of detecting just 73.5% of total methane could eliminate approximately two thirds 
of the Permian Basin’s methane emissions. 
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We estimate that annual Kairos inspections can detect (and therefore potentially prevent) ¾ as much 
of the emissions as a traditional annual OGI inspection program for a small fraction of the cost, and 
quarterly Kairos inspections would be almost 30% more effective than an annual OGI LDAR program.  
 
If we assume that annual OGI identifies emission sources after an average of six months, then it will 
reduce about half the total fugitive emissions. On the other hand, an aerial survey with Kairos will 
catch only the leaks at or above its detection limit every six months. This means that smaller leaks will 
go undetected and large leaks will be detected after an average of six months. Therefore annual aerial 
surveys would not be equivalent with annual OGI, although the program cost would be drastically 
lower.  
 
If, however, we assume that aerial surveys conducted quarterly would identify leaks after an average 
of 1.5 months, then an annual survey would eliminate the majority of emissions above its detection 
limit, while still missing the emissions below the detection limit. This, however, would mean that a 
quarterly survey as a whole would eliminate more total emissions than an annual OGI camera LDAR 
program.  
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September 16, 2020 
 
New Mexico Energy, Minerals, and Natural Resources Department 
Attn: Tiffany Polak 
1190 St. Francis Dr.  
Santa Fe, NM 87505 
 
RE: 19.15.27 Rulemaking for Venting and Flaring of Natural Gas and; 19.15.28 Rulemaking for Natural               
Gas Gathering Systems 
 
Dear Ms. Polak: 
 
Kairos Aerospace appreciates the opportunity to comment on the draft rules for the venting and flaring                
of natural gas and operation of gas gathering systems by the New Mexico Energy Minerals and Natural                 
Resources Department (“EMNRD”). As an alternative methane monitoring technology vendor, Kairos           
Aerospace is on the front lines of innovation. Since 2013, Kairos Aerospace has provided a range of                 
aerial solutions to oil and gas industry clients and stakeholders to better understand emissions and               
operational efficiency. Using the latest aircraft-based methane spectrometry, thermal infrared, and           
optical imaging technologies, Kairos’ proprietary data service identifies actionable opportunities for           
our customers to reduce emissions and improve field performance. Kairos currently operates full-time             
aerial surveys in Hobbs, New Mexico and Midland, Texas. To date, Kairos helped oil and gas operators                 
reduce more than 7 billion cubic feet of methane emissions from oil and gas infrastructure in the                 
United States and Canada.  
 
Executive Summary 
Kairos has been actively engaged in the State of New Mexico’s deliberative process to regulate               
methane emission from the oil and gas sector. In our comments to the Methane Advisory Panel,                
submitted February 20, 2020, we identified the opportunities for cost-effective methane reductions            
that exist in southeast New Mexico based on peer-reviewed science and Kairos’ measurements of tens               
of thousands of oil and gas facilities. Those comments are attached to this letter as Appendix A.  
 
In our careful review of the proposed rules by EMNRD, we believe the approach taken which                
emphasizes proactive screening for emissions is an appropriate one. We appreciate EMNRD’s efforts to              
establish standards that are both transparent and measurable, while maintaining flexibility for new             
technologies like what Kairos Aerospace can offer. We do have several suggestions which we believe               
will further strengthen the proposed rule and make it more flexible for industry to implement. First, we                 
believe EMNRD should increase the incentives for industry to leverage ALARM technology. Second, we              
recommend EMNRD alter the timeframes associated with gathering and responding to ALARM data.             
Finally, we request clarification around the applicability of the gas gathering requirements. 
 
  


  
WEB: kairosaerospace.com | EMAIL: info@kairosaerospace.com | PHONE: (650) 386-5785 | LOCATION: Mountain View, CA 


 
1 


 







 
 


ALARM Technology 
We are encouraged by EMNRD’s decision to allow for advanced leak monitoring technology to be used                
as a compliance tool with its proposed rule. As an alternative leak monitoring technology provider with                
several years of experience operating in the Permian Basin, we have gathered extensive data that               
clearly demonstrates the emission reduction potential from advanced technologies like ours.  
 
By allowing advanced technology to be used in compliance with the EMNRD rule, the State will ensure                 
meaningful emission reductions at a substantially lower compliance cost to industry than traditional             
ground-based technologies like optical gas imaging (OGI) can provide. Emission screening tools, like             
aerial monitoring technology, are able to scan large areas and rapidly identify large sources of               
emissions for prioritized repair. The scientific evidence and Kairos’ own data strongly points to these               
largest sources of methane contributing the majority of methane emissions in the Permian Basin, so a                
strategy that prioritizes rapid identification of “super-emitters” will reduce emissions quickly and at a              
lower cost. For a full discussion of super emitters and Kairos’ findings on methane emissions in the                 
Permian Basin, please refer to Appendix A.  
 
We believe, however, that the ALARM incentives provided should be strengthened in two ways. First,               
ALARM monitoring should provide operators with more than a 30% reduction in venting volume              
reporting. In order to claim credit for a 30% reduction in volume, operators must conduct twice annual                 
screenings. However, Kairos data in the Permian indicates that with a single aerial survey, operators               
are reducing emissions by 40% or more. Therefore, the likely benefits of twice annual ALARM               
monitoring will be well in excess of a 30% reduction in venting volume. If the state offers greater                  
incentives to operators, it will further encourage the use of efficient emission reduction technology.  
 
Similarly, the additional 10% reduction gained from conducting quarterly ALARM surveys is too low.              
The emission reduction potential of four surveys per year is far greater, and we recommend EMNRD                
align its incentives with the significant emission benefits it stands to realize. We recommend a 40%                
reduction for semi-annual ALARM surveys and a 60% reduction for quarterly ALARM surveys. In reality,               
rapid identification of leaks on a quarterly basis will almost certainly eliminate substantially more than               
60% of venting volumes. For further discussion of how more frequent aerial monitoring translates into               
emission reductions, please refer to Appendix B.  
 
We also suggest modifying the requirements for operators to respond to an ALARM detection, given               
that oftentimes ALARM systems will be operated by third parties and that the process of moving from                 
an aerial pass to ground follow-up can require several steps. Given the nature of leak screening                
surveys, it is generally not possible to pinpoint component-level leaks from aircraft; the focus is rather                
to get ground crews to visit the sites with suspected large emissions as soon as possible for verification                  
and follow-up. Since emissions are sometimes intermittent, a detection by aircraft cannot and should              
not constitute ground truth verification of a leak. That can only be done at the ground level where it is                    
possible to identify specific component failures and evaluate emissions as permitted process vents             
versus unplanned fugitive leaks.  
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With that in mind, we recommend that EMNRD define “initial discovery” as the ground verification of a                 
reported ALARM detection. We also recommend that in order to allow crews sufficient time to react to                 
ALARM data, ground crews be given one week from the date of a reported ALARM detection to                 
conduct their initial evaluation. From that point, the 15 day repair clock can rightfully begin. This                
schedule will balance the State’s desire to have rapid responses to suspected fugitive emissions with               
the reality of workflows in the field, which often involve personnel from multiple companies closely               
coordinating to respond to leak reports. 
 
Finally, we wish to clarify several aspects of the ALARM monitoring program. First, we request that                
EMNRD clarify that the requirements for ALARM and “gathering system” inspections apply to both the               
network of pipelines and the associated surface facilities like compressor stations, booster facilities,             
gas processing facilities, etc.  
 
Second, we request EMNRD provide clarification on the credit system. We understand that a credit can                
only be used once in a 13-month period. What is unclear is if this credit for an identified leak is for that                      
specific facility, or for an operator. For example, if an operator detected one leak of 100 MCF/day,                 
would the operator be allowed to claim credit for that leak once for that facility, or would that be the                    
only leak for which it could claim credit? And how long would one assume a leak to be emitting in                    
order to calculate a volume estimate? 
 
Third, how would this requirement be applied to gathering lines? Since these may not have unique                
facility identifiers and are almost certainly connected to other pipelines, or may span many miles, it is                 
unclear how midstream operators can claim credit for leaks identified using ALARM. 
 
Finally, how would an operator claim credit for a leak reported to someone else? Would it be based on                   
the volume reported to the third party or would it be through another mechanism?  
 
Conclusion 
We appreciate the opportunity to provide feedback to EMNRD on the draft rule. We agree with                
EMNRD’s decision to include ALARM technologies as an efficient pathway to monitor and verify for               
fugitive emissions from the state’s oil and gas infrastructure. We believe the targeted changes we               
identified in our comments will increase the utility of the ALARM provisions to operators while still                
providing the State with the robust methane reduction mechanisms it is seeking to implement.  
 
At Kairos Aerospace, we are excited to use our innovative methane monitoring technology to work               
with industry and the Agencies to reduce methane emissions faster and at a lower cost than traditional                 
monitoring technologies. We’ve identified and mitigated billions of cubic feet of emitted natural gas              
through aerial monitoring. We’ve also eliminated thousands of hours of vehicle trips and improved              
safety in the field for operations personnel. This has all been done on a voluntary basis and we believe                   
that with industry able to use aerial monitoring as a regulatory compliance tool, the benefits will be                 
even greater.  
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We look forward to being able to use our technology nationwide to help the oil and gas industry                  
quickly and safely reduce methane emissions.  
 
Sincerely, 
 
 
Steve Deiker 
CEO  
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Appendix A 
Kairos Aerospace Comments to the Methane Advisory Panel  
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February 20, 2020 
 
New Mexico Environment Department 
New Mexico Energy, Minerals, and Natural Resources Department 
Attn: Sandra Ely 
1190 St. Francis Dr.  
Santa Fe, NM 87505 
 
RE: New Mexico Methane Advisory Panel draft technical report  
 
Dear Director Ely: 
 
Kairos Aerospace appreciates the opportunity to comment on the draft Methane Advisory Panel             
technical report (“the Report”) produced by the stakeholder group convened by the New Mexico              
Environment Department and the New Mexico Energy Minerals and Natural Resources Department            
(“the Agencies”). As an alternative methane monitoring technology vendor, Kairos Aerospace is on the              
front lines of innovation. Since 2013, Kairos Aerospace has provided a range of aerial solutions to oil                 
and gas industry clients and stakeholders to better understand emissions and operational efficiency.             
Using the latest aircraft-based methane spectrometry, thermal infrared, and optical imaging           
technologies, Kairos’ proprietary data service identifies actionable opportunities for our customers to            
reduce emissions and improve field performance. To date, Kairos helped oil and gas operators reduce               
more than 4 billion cubic feet of methane emissions from oil and gas infrastructure in the United States                  
and Canada.  
 
Executive Summary 
As MAP panelists detail in the Report, traditional ground-based leak detection and repair (LDAR)              
techniques can impose significant costs on oil and gas facility operators. However, panelists also              
correctly identify that fugitive emissions from oil and gas facilities can be significant and are worthy                
targets of emission reduction efforts. It’s clear that what’s needed is a low-cost leak detection               
technique that can reduce emissions without imposing significant additional operating costs.  
 
Kairos’ airborne monitoring system achieves greater emission reductions than optical gas imaging            
(OGI) by finding large leaks earlier and at a fraction of the cost. With a single aircraft, Kairos surveys up                    
to 2,000 oil and gas facilities per day, compared to approximately 4-6 per day for a ground-based OGI                  
operator. However, without sufficiently flexible regulations that foster the use of new technologies,             
many oil and gas companies will default to OGI and forego the environmental benefits of airborne                
monitoring.  
 
We encourage the Agencies to adopt flexible regulations that address methane emissions and provide              
ample pathways for alternative technologies that can demonstrate effectiveness as emission reduction            
techniques. The Agencies must recognize the importance of super-emitters and the ability of new              
monitoring methods to find them. A small number of large leaks cause the majority of fugitive                
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emissions. This is often called a “fat-tail” or “super emitter” leak distribution. Finding and repairing a                
single super emitter accomplishes more, in terms of emission reductions and cost savings, than              
repairing a host of small leaks. While OGI and Method 21 are limited in their ability to find                  
super-emitters due to their relatively long inspection times, the technologies being developed today             
find large releases quickly by inspecting multiple facilities across large geographic areas, more             
frequently, and at lower cost.  
 
Rather than focusing on detection equivalence with traditional OGI and Method 21 technologies, we              
urge the agencies to evaluate methane mitigation strategies based on mitigation equivalence.            
Detection equivalence at an individual site is an outdated metric that sheds little light on whether new                 
monitoring technologies achieve emission reductions that are equivalent to OGI. The Agencies should             
instead evaluate whether the overall emission reductions achieved across many facilities are            
equivalent to those of OGI. 
 
Fugitive Emissions Are Significant and Worthy of Regulatory Oversight 
The Report correctly identifies that fugitive emissions can contribute significant methane emissions,            
particularly from sites commonly referred to as super emitters. Based on Kairos’ extensive experience              
in surveying approximately 30,000 oil and gas production facilities in southeast New Mexico, our data               
support the conclusion that a small number of facilities represent the majority of total methane               
emissions.  
 
In the course of surveying southeast New Mexico for methane emissions, Kairos identified 1,056              
emission sources out of the 30,000+ active wells and 10,000+ miles of gathering lines in the region. The                  
median emission size Kairos identified was 88 MCF per day, with a 90th percentile rate of 441 MCF per                   
day. In other words, Kairos found approximately 100 sources of emissions across the entire that were                
emitting more than 441 MCF per day, which indicates a relative handful of sites are strongly skewing                 
the total emissions for the basin.  
 
Our survey results reflect the broader consensus in the scientific community, which is referenced in the                
Report: a small number of sites are responsible for significant emissions and those sites appear to have                 
an element of randomness to them.  
 
That points to two important conclusions. First, there are sites in New Mexico today that are                
contributing significant methane emissions. Second, those sites are relatively uncommon but           
identifying them quickly can lead to very rapid emission reductions. In other words, it would take                
many, many equipment retrofits to achieve the same level of emission reductions that would be               
achieved by strategically identifying and eliminating all 100 sources that are emitting greater than 441               
MCF per day.  
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Fig. 1: Kairos 2019 survey results from the New Mexico Permian Basin 


 
The Report also references several scientific studies that point to the outsized impact super-emitters              
play in total emissions. Kairos has conducted similar comparisons to expected emissions based on              1


1 Papers cited include: Rella, Chris W., et al, (2015), “Measuring Emissions from Oil and Natural Gas Well Pads Using the 
Mobile Flux Plane Technique,” Environ. Sci. Technol., 2015, 49 (7), available at 
http://pubs.acs.org/doi/abs/10.1021/acs.est.5b00099, See, e.g., Allen, D.T., et al., “Measurements of methane emissions at 
natural gas production sites in the United States,” Proc. Natl. Acad., 110 (44) pp. 17768–17773 (“Allen (2013)”), available at 
http://www.pnas.org/content/110/44/17768.full; ERG and Sage Environmental Consulting, LP, “City of Fort Worth Natural 
Gas Air Quality Study, Final Report” (“Fort Worth Study”) (July 13, 2011), available at 
http://fortworthtexas.gov/gaswells/default.aspx?id=87074 (finding that the highest 20 percent of emitting sites account for 
60–80 percent of total emissions from all sites; the lowest 50 percent of sites account for only 3–10 percent of total 
emissions); Zavala-Araiza, et al., (2015) “Toward a Functional Definition of Methane Super-Emitters: Application to Natural 
Gas Production Sites,” Environ. Sci. Technol., 49, at 8167−8174 (“Zavala-Araiza (2015)”), available at 
http://pubs.acs.org/doi/pdfplus/10.1021/acs.est.5b00133 (finding that “functional super-emitter” sites represented 
approximately 15% of sites within each of several different “cohorts” based on production, but accounted for 
approximately 58 to 80% of emissions within each production cohort); Zavala-Araiza et al., (2015) “Reconciling divergent 
estimates of oil and gas methane emissions,” Proceedings of the National Academy of Sciences, vol. 112, no. 51, 15597 at 
15600 (finding that “at any one time, 2% of facilities in the Barnett region are responsible for 90% of emissions, and 10% are 
responsible for 90% of emissions.”) (“Barnett Synthesis”) 
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component-level emission measurements, and found that isolated large sources of emissions are likely             
responsible for the majority of methane being emitted in southeast New Mexico.  
 
For example, Kairos conducted a comparison with the University of Texas (UT) and Environmental              
Defense Fund’s (EDF) study of site-level emissions at 150 sites. Kairos compared the measured              2


number of leaks and emissions from those leaks in that study to the actual number of sites that Kairos                   
found to be emitting in New Mexico, and the emission rates measured by Kairos. Their study examined                 
489 wells at 150 sites, identifying 769 sources of emissions. Scaled basin-wide in New Mexico, that                
would translate to over 47,000 leaks from New Mexico’s 30,000 active wells. The study also calculated                
emission rates from its observed leaks. 
 
Kairos evaluated its own survey data and determined that approximately 2% of leaks (based on UT-EDF                
study leak frequency) are responsible for 73.5% of basin-wide methane emissions (based on UT-EDF              
study emission measurements.) In other words, Kairos data both confirms the existence of the fat-tail               
distribution of methane as well as provides an operational tool to find and address these very same                 
sites.  
 


 
 


Fig. 2: Count of emissions detected by Kairos vs. estimated overall emission contribution from those 
detections 


2 Adam, David, et al. “ Measurements of methane emissions at natural gas production sites in the United States.”  PNAS 
October 29, 2013 110 (44) 17768-17773 https://www.pnas.org/content/110/44/17768 
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Current Fugitive Emissions Monitoring Techniques Can Be Improved Upon 
As further support for the need for a technology like Kairos’ in the market, the authors of a 2016 paper                   


analyzed ~15,000 measurements from 18 prior studies and showed that “all available natural gas               3


leakage datasets are statistically heavy-tailed, and that gas leaks are more extremely distributed than              
other natural and social phenomena. A unifying result is that the largest 5% of leaks typically                
contribute over 50% of the total leakage volume. (emphasis added)” The study authors concluded              4


that “performance targets for novel detection technologies can be informed by the emission             
distributions synthesized here…[which] could possibly allow more efficient solutions to the problem            
(i.e., avoid ‘over-engineering’ of detector technologies.)” Rather than over-engineering an expensive,           5


sensitive instrument, we have built a technologically innovative solution that prioritizes efficiency by             
identifying these super-emitters quickly. 
 
As MAP panelists identified in the Report, traditional ground-based inspection techniques can be             
expensive and come with operating and capital expenses that need to be taken into account. While                
estimates vary, the cost of an OGI camera alone can be $85,000 to $120,000. Moreover, the time and                  
expense involved with site inspections is a factor to consider. As one commenter noted, “Though               
pricing can fluctuate, a 2014 study determined that average cost of hiring an external service provider                
to conduct OGI LDAR surveys was estimated to be $2,300 for a compressor station, $5,000 for a gas                  
plant, $1,200 for a multi-well battery, $600 for a single well battery, and $400 for a well site.” Rapid                   
aerial screening can cover more sites and therefore achieve economies of scale that may not be                
possible with reliance on more labor-intensive ground based techniques.  
 
However, many existing methane regulation schemes are geared toward using these traditional            
ground-based techniques, despite their cost and other limitations. Many alternative methods are            
therefore compared to a ground-based OGI program, which is an understandable but ultimately flawed              
way of thinking. If an alternative monitoring standard focuses on an instrument being able to detect                
the exact same emissions in the same way as an OGI camera, then that analysis undervalues other very                  
important considerations like speed and cost. For example, lower cost surveys can be conducted more               
frequently, and therefore may catch super-emitters faster, which the data show to be an important               
path to reducing emissions. Similarly, technologies that are able to rapidly inspect may shorten overall               
inspection times and deliver results faster. Sensitivity is not the only measure by which a technology                
should be evaluated. Traditional methods like OGI cameras also have technical weaknesses. For             
example, OGI camera quantification algorithms are in the early stages of development and are not yet                
reliable. Many emerging technologies, including LeakSurveyor, have more accurate quantification than           
current industry standard practices. Encouraging the use of new technologies will capture benefits             
beyond simply better resolution, faster surveying, and lower program costs.  
 


3 Brandt, Adam, et al. “Methane Leaks from Natural Gas Systems Follow Extreme Distributions.” Environ. Sci. Technol.  Oct. 
14, 2016. URL: http://pubs.acs.org/doi/pdf/ 10.1021/acs.est.6b04303.  
4 Id. 
5 Id. 
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The key difference in what we suggest the Agencies consider in future rulemakings is between               
detection equivalence and mitigation equivalence. Conducting more frequent surveys would identify           
any potential fat-tail emission sources faster than a ground-based method, even if the detection              
sensitivity is lower. Cheaper, faster monitoring will provide mitigation equivalence or superior            
performance by more frequent targeting of super-emitters. 
 
New technologies like Kairos’ aerial methane imaging can find super-emitters much more efficiently             
than OGI. We urge the Agencies to orient any leak detection programs they develop away from narrow                 
inspections of individual facilities and toward broad inspections of many facilities. Any future rules              
should incorporate a mitigation equivalence determination rather than focusing on site-by-site           
detection equivalence. There is ample scientific evidence, as referenced above, showing the relative             
emission contribution of super-emitters. Developing a regulatory program that provides flexible           
pathways to efficiently identify and mitigate those sources will yield better outcomes for the Agencies,               
operators, and the environment. 
 
The Technology to Improve Fugitive Emissions Monitoring Programs Exists Today 
Our technology also fills technical needs in the marketplace. At the most basic level, we are filling a gap                   
between handheld gas imaging devices (which are sensitive but time-consuming and costly to use) and               
aerial air-sampling devices (which are better suited to scientific research than leak detection), creating              
an entirely new category class of detection technology: aerial methane imaging. Our technology is              
designed to efficiently and cost-effectively target super-emitters, which have been increasingly shown            
to be responsible for most of the volume of fugitive methane emissions. 


Kairos has demonstrated that new technology isn’t simply a promise on the horizon; it is being                
implemented with success by operators today. In 2019, Kairos surveyed 40,000 oil and gas wells along                
with thousands of miles of pipelines. The results of our work with industry speak for themselves. Kairos                 
customers eliminated 3.9 billion cubic feet of methane in 2019. This is not simply promising research                
that needs to be studied; Kairos and others have developed operational tools that already operate at                
scale. We urge the Agencies to provide a pathway for such technologies to be rigorously reviewed and                 
implemented in the field as soon as possible. 
 
With the proper framework in place, New Mexico can enact methane reduction strategies while              
minimizing the operational and financial impact to operators. We encourage the Agencies to think              
about these new tools as part of an overall strategy, not simply as a substitute of OGI or any other kind                     
of emissions monitoring technology.  
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Conclusion 
We appreciate the opportunity to provide feedback to the Agencies and we support many of the                
arguments laid out in the Report.  
 


● Based on the available scientific research and Karios’ own work, super emitters have an              
outsized impact on total methane emissions.  


● We believe that new technologies like Kairos that focus on rapid screening can complement the               
slower, more detailed ground-based techniques to improve upon the current state of leak             
detection programs. This can be done by focusing on mitigation equivalence over detection             
equivalence in leak detection regulatory schemes. 


● The technology to make the necessary changes we outlined exists today. Kairos and others              
have developed proven tools that are ready for field-wide deployment now.  


 
At Kairos Aerospace, we are excited to use our innovative methane monitoring technology to work               
with industry and the Agencies to reduce methane emissions faster and at a lower cost than traditional                 
monitoring technologies. We’ve identified and mitigated billions of cubic feet of emitted natural gas              
through aerial monitoring. We’ve also eliminated thousands of hours of vehicle trips and improved              
safety in the field for operations personnel. This has all been done on a voluntary basis and we believe                   
that if industry were able to use aerial monitoring as a regulatory compliance tool, the benefits would                 
be even greater. We look forward to being able to use our technology nationwide to help the oil and                   
gas industry quickly and safely reduce methane emissions.  
 
Sincerely, 
 
 
Steve Deiker 
CEO 
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Appendix B 
Emission Reduction Potential of Aerial Monitoring at Varying 


Frequencies 
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In order to assess the efficacy of aerial monitoring, Kairos has examined the scientific literature to 
estimate the distribution of leaks by volume. It is increasingly clear that the majority of methane 
emissions come from a relatively small number of sites, although the exact amounts are subject to 
some uncertainty.  
 
Below is data published by the Environmental Defense Fund based on a number of site measurements 
in the Permian Basin:  
 


 
 
Kairos Aerospace is able to rapidly identify emissions from the top ~3% of emitting sites, which means 
it could identify approximately 80% of basin methane emissions. Below, we describe how aerial 
monitoring capable of detecting just 73.5% of total methane could eliminate approximately two thirds 
of the Permian Basin’s methane emissions. 
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We estimate that annual Kairos inspections can detect (and therefore potentially prevent) ¾ as much 
of the emissions as a traditional annual OGI inspection program for a small fraction of the cost, and 
quarterly Kairos inspections would be almost 30% more effective than an annual OGI LDAR program.  
 
If we assume that annual OGI identifies emission sources after an average of six months, then it will 
reduce about half the total fugitive emissions. On the other hand, an aerial survey with Kairos will 
catch only the leaks at or above its detection limit every six months. This means that smaller leaks will 
go undetected and large leaks will be detected after an average of six months. Therefore annual aerial 
surveys would not be equivalent with annual OGI, although the program cost would be drastically 
lower.  
 
If, however, we assume that aerial surveys conducted quarterly would identify leaks after an average 
of 1.5 months, then an annual survey would eliminate the majority of emissions above its detection 
limit, while still missing the emissions below the detection limit. This, however, would mean that a 
quarterly survey as a whole would eliminate more total emissions than an annual OGI camera LDAR 
program.  
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From: Kerrie Romero
To: NMOAI, NMENV; WasteRule, EMNRD, EMNRD
Subject: [EXT] NMCOG Public Comment on Draft Methane Rule
Date: Tuesday, September 15, 2020 7:31:12 AM


Dear New Mexico Environment Department & Energy, Minerals and Natural Resources Department,
 
On behalf of the New Mexico Council of Outfitters and Guides, I appreciate the opportunity to comment
publicly on the state’s draft methane rules. These proposed rules, if enacted, would not only impact the oil
and gas industry but also affect the state’s many other industries, including outdoor recreation.
 
Before the COVID-19 pandemic, New Mexico’s outdoor economy was growing steadily alongside oil and
gas development on public, private, and tribal lands, contributing to our state’s job and revenue growth.  
 
As the second highest-grossing outdoor recreational activity in the state, hunting is critical to our
burgeoning outdoor economy and contributes a significant portion of the roughly $700 million generated
by New Mexico’s tourism industry annually.  
 
Our state’s professional fishing and hunting guides rely on a healthy environment and wildlife to make a
living. They also rely on revenue from oil and gas production to help support the schools, roads and
services in even the most rural and remote corners of our state. 
 
In this way, the oil and gas industry supports countless industries – including outdoor recreation – and
provides thousands of New Mexicans with well-paying jobs. Both outdoor recreation and energy
production have successfully coexisted for decades, and it’s critical that we maintain this harmony to keep
our state on the path of progress. 
 
The recently proposed methane rules could, if passed as written, jeopardize our balanced approach to
energy development and our economy. 
 
Overbearing rules will adversely impact the hard-working guides and outfitters by decreasing state
revenue for conservation and other critical uses and potentially incentivizing companies to take
production – and their local employees’ hard-earned tourism dollars – elsewhere.  
  
New Mexico’s unparalleled natural beauty is worth defending. But playing politics with our livelihoods is
unacceptable. New Mexico needs a balanced approach to regulation.
 
Thank you for your consideration of our comments.
 
Sincerely,
 


Kerrie Cox Romero
Executive Director - New Mexico Council of Outfitters and Guides
51 Bogan Rd Stanley, NM 87056 
(505) 440-5258  (www.nmoutfitters.com)



mailto:kerriecoxromero@gmail.com

mailto:nm.oai@state.nm.us

mailto:EMNRD.WasteRule@state.nm.us

https://protect-us.mimecast.com/s/tOd5CL92rXHwrZMLTqDo9A?domain=nmoutfitters.com






From: Maria Chavez
To: WasteRule, EMNRD, EMNRD
Subject: [EXT] Draft emission and waste rules comments
Date: Wednesday, September 16, 2020 2:12:29 PM
Attachments: comments for draft rule.xlsx


Good afternoon, 


Please refer to attachment below for all of the comments submitted through our
methanemattersnm.org website. 


Please let me know if you have any questions. 


Thank you, 


-- 
Maria Chavez
Digital Design and Multimedia Manager
505-363-6828


-- 
Maria Chavez
Digital Design and Multimedia Manager
505-363-6828
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Sheet 1 - emdr-and-nmed-draft-c





			Name (First)			Name (Last)			Email			Add your personalized comment here


			Saraswati			Khalsa			saraswati@khalsa.com			The proposed methane regulations fail to protect New Mexicans health, environment and safety because they exempt 95% of oil and gas wells from regulation. Unless the regulations are updated to ensure that 100% of wells are regulated, inspected and held to strict methane emissions standards than the entire rulemaking process was a farce designed to provide cover for the oil and gas industry. My children and grandchildren will suffer if the climate emergency is not addressed NOW. EMNRD and NMED must put people before profit.


			Wendy			Tanner			wstpolitics@gmail.com			Our air is worsening, something I didn't expect to see in my lifetime.


			Sarah			Potter			smpotterstudio@gmail.com			Please pass this important methane rule. It is critical for NM to take important actions to protect our citizens and address dangerous climate change.


			Thomas			Carllon			tomcarllon@comcast.net			Air quality is very unsafe.  We need better control of emissions.  Thank you.


			Denton			McCullough			dentonmccullough@hotmail.com			Thank you for the opportunity to provide public comment on these important rules..
I urge you to enact regulations that protect the health and well being of the residents
living in the Permian Basin. Having been born in Roswell and grown up in Carlsbad and returned to retire here, I have seen a dramatic change for the worse in the quality of life here since the oil and gas boom began. Our physical and mental health are endangered with the toxic environment that we live in. It is your duty to protect the health and welfare of all the  citizens of New Mexico .   Strong methane waste rules must be developed and enforced for all wells to include leak detection and repair.
Thank you,
Denton McCullough
920 N. Richard  St.
Carlsbad, NM 88220


			Peter			Callen			4winged@gmail.com			The scale of man-made methane leakage in NM is off the charts, what a disgrace to this state that we contribute so much greenhouse gas to the atmosphere.  The real shame of methane leakage is that it is WASTE.  We don't even get the benefit of heating or power production, just the pollution! This is horrible and it must stop now!


			William			Britton			webritton@hotmail.com			The New Mexico Environment Department should not exempt the vast majority of wells from oversight including leak detection and repair requirements. This is unacceptable, and Sec. Jim Kenney should direct his agency to remove these loopholes.  It is critical that exemptions for stripper wells and the 15 tons per year pollution threshold for volatile organic compounds be removed. These two exemptions combined would exempt 95% of all wells in the New Mexico. This is unacceptable.  Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of emissions and can often fail to function properly. Leak detection and repair requirements should be extended to these devices. Colorado adopted these requirements with the support of the largest trade associations.  NMED should consider requirements for “zero-bleed” or zero emission pneumatics regardless of whether a site has access to electricity. Oil and gas operators in Canada are already using solar to power these devices.  NMED should consider monthly inspections for high producing well sites just as Colorado has adopted.
While the Oil Conservation Division has developed a commonsense approach to the methane waste rule, critical changes are still needed such as limiting venting and flaring by county or region and requiring enforcement of gas capture plans. 
•	OCD has set an appropriate goal that 98% of all gas be captured. However, if that requirement is not set by locality, for companies with operations in both the San Juan and Permian Basins, all of the reductions could occur in the Permian. This would disproportionately affect Navajo and Latino communities in the San Juan Basin. OCD should set the goal on the basis of locality such as county or basin.
•	OCD should create an open and transparent process for involving the public by adopting an annual reporting requirement on progress towards implementing the rule and providing more opportunities for the public to engage on OCD decision-making regionally such as on gas capture planning, well density and spacing.
•	The rule’s current approach to enforcement is unacceptable. It says the OCD may pursue a set of general actions against any company that is not meeting the capture requirements. That’s not good enough since prior administrations fail to enforce rules for decades. The rule must create automatic triggers for OCD to take meaningful action to motivate companies to comply.
•	OCD should deny drilling permits for applications without firm agreements for pipeline capacity, and sanctions like revoking a permit or forcing a well to shut in if a company doesn’t follow through and down the road seeks permission to flare.
•	Given the well-documented history of widespread venting and flaring reporting non-compliance, OCD should require companies to contract with independent third-party verification to ensure the integrity of venting and flaring data that is reported to the agency.
•	The draft rule carves out too many exemptions for venting which is far more damaging to the climate than flaring. OCD should ban all venting except for emergencies and require gas to be put into pipelines. Flaring should only occur when absolutely necessary to protect health and safety. OCD should include provisions to ensure that flares combust nearly all of the gas and that flares stay lit.
•	OCD should be applauded for applying the 98% capture requirement to midstream pipeline and processing companies. But the rule still allows those companies to vent or flare methane during routine operations like maintenance, blowdowns, and pigging (cleaning the pipeline). This is unacceptable and instead the rule needs to require gas to be routed around the work and reinjected back into the pipeline.
I urge the agencies to make the critical changes necessary to honor that commitment of Gov. Lujan Grisham to adopt nation-leading oil and gas rules to cut methane and air pollution.


			Charles			Clements			CClements@live.com			The bottom line is not how much profit; it’s how much damage.  To make a profit from damaging people, wildlife and natural resources is not a “profitable” operation.  The costs of the damage is not born by the billionaires making the profit, but by everyone else!


			Charles			Clements			CClements@live.com			The bottom line is not how much profit; it’s how much damage.  To make a profit from damaging people, wildlife and natural resources is not a “profitable” operation.  The costs of the damage is not born by the billionaires making the profit, but by everyone else!


			David			Rogers			preacherdave.rogers@gmail.com			Greetings and thank you for allowing me the option to address these serious matters.

The volatility of the market involving Oil and Gas, combined with the tremendous financial considerations the industry has for the citizens of the State of New Mexico have led many to believe that any efforts to regulate emissions is bad for News Mexico. The presumption of lost jobs, decreased State Funding, and budget cuts to our precious schools are heralded as justification for allowing the oil and gas industry to continue operating without adequate environmental controls.

There is, however, a vastly different side to the controversial Oil and Gas story. As one who lives in Carlsbad, New Mexico and has to deal with the reality of the oil and gas industry every day--both the presumed blessings, and the very real curses--I believe it is necessary to have strict regulations on methane.

Methane is a potent climate pollutant that is accelerating climate change and is released alongside toxic air pollution during oil and gas production that can worsen respiratory illness. Pollution emitted alongside methane, such as benzene, worsens asthma and affects lung development in children, and increases the risk of cancer, immune system damage, and neurological, reproductive, and developmental problems.

Unfortunately, these scientifically proven facts have been undermined by partisan politics, the lure of vast financial wealth, and the legitimate needs of New Mexico to have adequate resources to fund schools and vital programs. This means that far too many people are crying for short-term financial gain without regard for the overall costs of such gain. In the end, the cost of not regulating methane release into our atmosphere will be far greater than any short-term financial gain.

The destruction of our environment, degradation of human health, and acceleration of global climate change are realities humanity is already facing. I believe there is no more time to allow for gradualism. As a human community, we can no longer afford to destroy our home in the name of profit or ignore the fragile climate in the name of petty partisan politics.

I am calling for reasonable, responsible, and enforceable regulations intended to eliminate the vomiting of toxic gas into the atmosphere.

I recognize that this may come with an immediate financial cost to some, but to do anything less would be the equivalent to trading our future and the future of generations to come for profit. Such would be a pathetically immoral choice!

I may be reached at preacherdave.rogers@gmail.com or (575) 302-3575.

Sincerely,

Rev. David Wilson Rogers
Carlsbad, New Mexico


			Karen			Boehler			karen_boehler@yahoo.com			As an avid motorcyclist, I despise having to ride through areas in SE and NW New Mexico. Not only does it smell horrid — taking away from the enjoyment of my ride — but it has health risks.

Ozone pollution, made worse by climate change, poses a serious threat to the health of all New Mexicans, but disproportionately impacts children, Native Americans and those living in poor, rural communities. In fact, more than half of all Native Americans in San Juan County – about 24,600 people – live within a mile of a wellsite. A strong, comprehensive methane rule is critical for climate and environmental justice for the Navajo Nation and for all New Mexicans.

The five New Mexico counties home to 97 percent of the state’s oil and gas wells – including San Juan aEddy and Lea Counties – are all at risk of violating federal ozone standards. During development, volatile organic compounds are released that form ozone or smog. That puts our children and the elderly (me) at higher risk for respiratory diseases such as emphysema and asthma.

Methane also is a powerful climate change pollutant responsible for 25 percent of the warming we experience today, and oil and gas operations release ozone-forming pollutants that worsen respiratory diseases such as emphysema and asthma. If action isn’t taken increasing oil and gas production will lead to even higher pollution levels.

So please, make the rules as strict as possible. There are much cleaner ways to generate electricty.


			susan			peirce			speirce@prodigy.net			Thank you for the opportunity to provide public comment on these important rules.

The New Mexico Environment Department has failed to put forward a proposal that protects the health of New Mexico families and our climate. The NMED rule would exempt the vast majority of wells from oversight including leak detection and repair requirements. This is unacceptable, and Sec. Jim Kenney should direct his agency to remove these loopholes.  NMED should consider monthly inspections for high producing well sites just as Colorado has adopted.

Given the well-documented history of widespread venting and flaring reporting non-compliance, OCD should require companies to contract with independent third-party verification to ensure the integrity of venting and flaring data that is reported to the agency.

It is critical that exemptions for stripper wells and the 15 tons per year pollution threshold for volatile organic compounds be removed. These two exemptions combined would exempt 95% of all wells in the New Mexico. This is unacceptable. 

Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of emissions and can often fail to function properly. NMED should consider requirements for “zero-bleed” or zero emission pneumatics regardless of whether a site has access to electricity. 

OCD should be applauded for applying the 98% capture requirement to midstream pipeline and processing companies. But the rule still allows those companies to vent or flare methane during routine operations like maintenance, blowdowns, and pigging (cleaning the pipeline). This is unacceptable and instead the rule needs to require gas to be routed around the work and reinjected back into the pipeline.


			Tom			Hawley			Timhawley58@gmail.com			Please help NM to be a safer state by applying these rules...for NM, this country, and planet.


			Charlotte			Smith			abqnurse44@gmail.com			Methane is 86 times more powerful than CO2.  NM wastes more methane than any other state - enough to meet the heating and cooling needs of every resident of the state.  93% of methane waste is avoidable.  The proposed draft Methane Rule released by the NMED and EMNRD would require companies to capture 98% of their natural gas by 2026.

Thank you for the opportunity to provide public comment on these important rules.

The New Mexico Environment Department has failed to put forward a proposal that protects the health of New Mexico families and our climate. The NMED rule would exempt the vast majority of wells from oversight including leak detection and repair requirements. This is unacceptable, and Sec. Jim Kenney should direct his agency to remove these loopholes.  

While the Oil Conservation Division has developed a commonsense approach to the methane waste rule, critical changes are still needed such as limiting venting and flaring by county or region and requiring enforcement of gas capture plans. 

I would like to ask that the NMED air pollution rule includes the following:
Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of emissions and can often fail to function properly. Leak detection and repair requirements should be extended to these devices. Colorado adopted these requirements with the support of the largest trade associations.
NMED should consider monthly inspections for high producing well sites just as Colorado has adopted.
The rule’s current approach to enforcement is unacceptable. It says the OCD may pursue a set of general actions against any company that is not meeting the capture requirements.  The rule must create automatic triggers for OCD to take meaningful action to motivate companies to comply.
OCD should deny drilling permits for applications without firm agreements for pipeline capacity, and sanctions like revoking a permit or forcing a well to shut in if a company doesn’t follow through and down the road seeks permission to flare.


			Joan			Robins			1robins@swcp.com			The proposed methane draft rules sound good and progressive, but the devil is in the details. 95% of the wells would be exempted from these new regulations and ways exist to go around the methane collection at times of blowouts and cleaning. We need to really lead in methane collection and control since we are the #1 producer of methane and it is injuring children and native peoples.  Methane control is necessary throughout the state, not just the Permian Basin.  Please make the effort to really reduce methane pollution with stricter guidelines in a timely manner.


			CARRIE			Roach			croach57@gmail.com			Thank you for the opportunity to provide public comment on these important rules.

The New Mexico Environment Department has failed to put forward a proposal that protects the health of New Mexico families and our climate. The NMED rule would exempt the vast majority of wells from oversight including leak detection and repair requirements. This is unacceptable, and Sec. Jim Kenney should direct his agency to remove these loopholes.  

While the Oil Conservation Division has developed a commonsense approach to the methane waste rule, critical changes are still needed such as limiting venting and flaring by county or region and requiring enforcement of gas capture plans. 

Gov. Lujan Grisham has committed to adopting nation-leading oil and gas rules to cut methane and air pollution. While we appreciate the hard work that the agencies have done to date. I urge the agencies to make the critical changes necessary to honor that commitment.  

Specific Policy asks (include some points that resonate with you)
New Mexico Environment Department air pollution rule
It is critical that exemptions for stripper wells and the 15 tons per year pollution threshold for volatile organic compounds be removed. These two exemptions combined would exempt 95% of all wells in the New Mexico. This is unacceptable.
Also, these exemptions would disproportionately affect children as well as Navajo and Latino communities who are much more likely to live within a mile of a well in oil and gas-producing counties.
Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of emissions and can often fail to function properly. Leak detection and repair requirements should be extended to these devices. Colorado adopted these requirements with the support of the largest trade associations.
NMED should consider requirements for “zero-bleed” or zero emission pneumatics regardless of whether a site has access to electricity. Oil and gas operators in Canada are already using solar to power these devices.
NMED should consider monthly inspections for high producing well sites just as Colorado has adopted.
Oil Conservation Division methane waste rule
OCD has set an appropriate goal that 98% of all gas be captured. However, if that requirement is not set by locality, for companies with operations in both the San Juan and Permian Basins, all of the reductions could occur in the Permian. This would disproportionately affect Navajo and Latino communities in the San Juan Basin. OCD should set the goal on the basis of locality such as county or basin.
OCD should create an open and transparent process for involving the public by adopting an annual reporting requirement on progress towards implementing the rule and providing more opportunities for the public to engage on OCD decision-making regionally such as on gas capture planning, well density and spacing.
The rule’s current approach to enforcement is unacceptable. It says the OCD may pursue a set of general actions against any company that is not meeting the capture requirements. That’s not good enough since prior administrations fail to enforce rules for decades. The rule must create automatic triggers for OCD to take meaningful action to motivate companies to comply.
OCD should deny drilling permits for applications without firm agreements for pipeline capacity, and sanctions like revoking a permit or forcing a well to shut in if a company doesn’t follow through and down the road seeks permission to flare.
Given the well-documented history of widespread venting and flaring reporting non-compliance, OCD should require companies to contract with independent third-party verification to ensure the integrity of venting and flaring data that is reported to the agency.
The draft rule carves out too many exemptions for venting which is far more damaging to the climate than flaring. OCD should ban all venting except for emergencies and require gas to be put into pipelines. Flaring should only occur when absolutely necessary to protect health and safety. OCD should include provisions to ensure that flares combust nearly all of the gas and that flares stay lit.
OCD should be applauded for applying the 98% capture requirement to midstream pipeline and processing companies. But the rule still allows those companies to vent or flare methane during routine operations like maintenance, blowdowns, and pigging (cleaning the pipeline). This is unacceptable and instead the rule needs to require gas to be routed around the work and reinjected back into the pipeline.


			Rose Marie			Cecchini, MM			rcecchinimm@centurylink.net			September 14, 2020

New Mexico Environment Department
Oil Commission Division
Santa Fe, NM 87505

RE:	Public Comment on NMED Draft Ozone Precursor and Methane Rules

Dear Members of NMED and OCM

First of all, thank you for the vitally significant, arduous work you have accomplished in drafting the Ozone Precursor Emissions Rules, incorporating stakeholder collaboration, in response to Governor Lujan Grisham’s Executive Order on Addressing Climate Change and Energy Waste Prevention.  The Governor has committed to adopting nation-leading oil and gas rules to cut methane and air pollution.

I appreciate the opportunity to participate in the process of formulating the finalized version of the Rule by offering public comment.  The outcome of this important process will have lasting influence on the people, land, economy and environment of New Mexico for generations to come.

I am Rose Marie Cecchini, MM, and have lived in Gallup, NM, for the past 24 years.  I serve as Director of the Office of Life, Peace, Justice and Creation with Catholic Charities of Gallup Diocese.  I offer these comments on behalf of concerned people of faith in communities of Shiprock, Farmington, Flora Vista, Bloomfield, Blanco,
Aztec and other communities in San Juan county.  In my visits to these communities, people have shared with me the adverse health and environmental impacts they experience and suffer from, caused by methane gas releases,
venting, flaring, leaks and associated toxic air pollution.  Local residents describe how impacts from oil and natural gas facilities in their area are causing increase in asthma attacks, especially in children and elders, increased risks of cancer and respiratory illnesses, increased emergency room visits, hospitalization and premature deaths. Community members also report brown clouds and smog that frequently hang over their homes and neighborhoods.

Our faith traditions teach that Creation is God-given and sacred, intended for the wellbeing and flourishing of all human and planetary life.  Being responsible for Creation is a sacred trust that requires us to seriously consider the moral, ethical and environmental justice dimensions that need to be incorporated in all state
and federal regulations to insure the common good.  Pope Francis states in Laudato Si’, On Care of Our Common Home, that the air in the atmosphere and the climate are sacred commons for the common good, belonging to all and meant for the life of all.  Methane releases are contributing to the relentless over-heating
of our planet intensifying climate change.   Here in New Mexico we have seen NASA satellite images of the Delaware-sized methane hot spot above the Four Corners primarily caused by the oil and gas industry’s unregulated operations in the state.  Methane is a climate pollutant 84 times more potent than carbon dioxide
driving the climate crisis.  We must act to address these challenges for present and future generations.

We have the following concerns regarding inadequacies in the current draft Rules:

New Mexico Environment Department air pollution rule
•	The exemptions for “stripper wells” and the 15 tons per year pollution threshold for volatile organic compounds must be removed.  These two exemptions combined would exempt 95% of all wells in New Mexico.  OCD reports there are 65,052 oil and gas wells in NM.  If not changed, it would continue to allow the vast majority of wells in New Mexico to operate unregulated. This is unacceptable.

•	Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of emissions and can often fail to function properly.  Leak detection and repair requirements should be extended to these devices.  Colorado adopted these requirements with the support of the largest trade associations.

•	NMED should consider requirements for “zero-bleed” or zero emission pneumatics regardless of of whether a site has access to electricity.  Oil and gas operators in Canada are already using solar to power these devices.

•	NMED should consider monthly inspections for high producing well sites, just as Colorado has adopted.

•	Waste of New Mexico’ natural resources must not be allowed.  Annually, oil and gas companies waste $275 million worth of natural gas through venting, flaring and leaks which cost New Mexicans more than $40 million each year in royalties that operators are not required to pay for oil or gas produced on
federal or state lands when they vent, flare, or leak methane rather than sell it.

Oil Conservation Division methane waste rule
•	OCD has set an appropriate goal that 98% of all gas be captured.  However, if that requirement is not set by locality, for companies with operations in both the San Juan and Permian Basins, all of the  reductions could occur in the Permian.  This would disproportionately affect Navajo and Latino communities in the San Juan Basin, resulting in environmental racism.  OCD should set the goal on
the basis of locality such as county or basin.

•	OCD should create an open and transparent process for involving the public by adopting an annual reporting requirement on progress towards implementing the rule and providing more opportunities for the public to engage in OCD decision-making regionally, such as on gas capture planning, well density and spacing.

•	The rule’s current approach to enforcement is grossly inadequate.  It states that OCD may pursue a set of general actions against any company that is not meeting the capture requirements.  That is totally unacceptable as evident in prior administrations’ failure to enforce rules for decades.  The rule must create automatic triggers for OCD to taking meaningful action to ensure that companies will comply.

•	Given the well-documented history of widespread venting and flaring reporting noncompliance, OCD should require companies to contract with independent third-party verification to ensure the integrity of venting and flaring data that is reported to the agency.

•	The draft rule carves out too many exemptions for venting which is even more damaging to the climate than flaring.  OCD should ban all venting except for emergencies and require gas to be put into pipelines. Flaring should only occur when absolutely necessary to protect health and safety.  OCD should include
provisions to ensure that flares combust nearly all of the gas and that flares stay lit.

The people of New Mexico face grave threats from rising temperatures, decreasing rainfall, drought, declining snowpack, rising wildfire danger and other impacts brought on by intensifying climate change, adversely affecting our natural and cultural heritage now and for future generations.  Our hope is that NMED,                                                                                                                                                                                             OCD and NMEMNRD will assist in meeting these challenges through continued revision and improvement of the Rules – which are also opportunities for a new direction toward a sustainable, renewable energy future for New Mexico.

Sincerely,

Rose Marie Cecchini, MM

Director
Office of Life, Peace, Justice & Creation
Catholic Charities of Gallup Diocese
503 West Highway 66
Gallup, NM 87301
Tel: (505) 722 4407 ext 120
officelpjcs@catholiccharitiesgallup.org


			Avelina			Bardwell			avelina@newmexico.com			As a hospitalist physician I see the toll that air pollution and methane pollution takes on the health of the people of this state, especially the elderly and children.
All wells in NM should be covered by air pollution rules, all should be inspected routinely, and all inspections and data should be transparent.
thank you
Avelina Bardwell MD


			Sara			Keeney			skeeney@swcp.com			As we watch California burn and the Caribbean flood, I wonder what to tell my grandchildren about the impact of New Mexico methane on their climate future.  PLEASE implement the most stringent rules on emissions.  If there is some short term pain in terms of costs, it will be invaluable in helping to avoid much greater costs in the future.


			nancy			galloway			ngalloway@aol.com			Gov. Lujan Grisham has committed to adopting nation-leading oil and gas rules to cut methane and air pollution. While the hard work that the agencies have done to date is appreciated, I urge the agencies to make the critical changes necessary to honor that commitment.

The New Mexico Environment Department has failed to put forward a proposal that protects the health of New Mexico families and our climate. 

-OCD should create an open and transparent process for involving the public by adopting an annual reporting requirement on progress towards implementing the rule and providing more opportunities for the public to engage on OCD decision-making regionally such as on gas capture planning, well density and spacing.

-It is critical that exemptions for stripper wells and the 15-tons-per-year pollution threshold for volatile organic compounds be removed. These two exemptions combined would exempt 95% of all wells in New Mexico. This is unacceptable.

-Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of emissions and can often fail to function properly. Leak detection and repair requirements should be extended to these devices. Colorado adopted these requirements with the support of the largest trade associations.

-NMED should consider requirements for “zero-bleed” or zero-emission pneumatics regardless of whether a site has access to electricity. Oil and gas operators in Canada are already using solar to power these devices.

-OCD has set an appropriate goal that 98% of all gas be captured. However, but that requirement must be set by locality; otherwise, for companies with operations in both the San Juan and Permian Basins, all of the reductions could occur in the Permian. This would disproportionately affect Navajo and Latino communities in the San Juan Basin. OCD should set the goal on the basis of locality such as county or basin.

-The rule’s current approach to enforcement is totally unacceptable. It says the OCD "may" pursue a set of general actions against any company that is not meeting the capture requirements. That’s not good enough since prior administrations have failed to enforce rules for decades. The rule must create automatic triggers for OCD to take immediate and meaningful action to motivate companies to comply.

-OCD should deny drilling permits for applications without firm agreements for pipeline capacity, and sanctions - like revoking a permit or forcing a well to shut in - if a company doesn’t follow through.

-Given the well-documented history of widespread venting and flaring reporting non-compliance, OCD should require companies to contract with independent third-party verification to ensure the integrity of venting and flaring data that is reported to the agency.

-OCD should be applauded for applying the 98% capture requirement to midstream pipeline and processing companies. But the rule still allows those companies to vent or flare methane during routine operations like maintenance, blowdowns, and pigging (cleaning the pipeline). This is unacceptable and instead, the rule needs to require gas to be routed around the work and reinjected back into the pipeline.

Please protect our environment and the earth. It's your job.


			David			Robertson			robertson.david51@gmail.com			It is essential to have strong rules regarding methane in New Mexico. Climate change is killing us, and we need to take all steps we can to combat global warming. Thank you.


			Ann			McCartney			asims98891@aol.com			Hello:  Thank you for your efforts to address methane emissions and taking public comment.  The draft rules do not go far enough.
Please address these additional points:

1) It is critical that exemptions for stripper wells and the 15 tones per year pollution threshold for volatile organic compounds be removed.

2) Pneumatic devices that help regulate fluids, pressure, and temp are huge sources of emissions and can often fail to function properly.  Lead detection and repair requirements should be extended to these devices.

3)NMED should consider requirements for "zero-bleed" or zero emission pneumatics regardless of wehter a site has access to electricity.
4) NMED should consider monthly inspections for high producing well sites just as CO has adopted.


			Joseph			Yaroch			joseph.yaroch@gmail.com			It is important that the goal of a 98% reduction be applied to each basin, such that a higher degree of venting an flaring is not allowed in either of the major basins. It also is important that the OCD be required to take action when violations are found.


			Marc			Reynolds			marc.reynolds196@gmail.com			I support the safe use of fossil fuels and a smart regulation of methane!


			Dwight			Sims			dsims@sonic.net			I think it is critical to capture all the methane that we can as it is a precious and useful resource.  Burning it or releasing it into the atmosphere is a tremendous waste and contributes greatly to global climate change.  It may not always be profitable to capture methane, but it must be made part of the process of drilling for oil and gas(methane) which are not renewable resources.


			Alberta			Lamson			nyc.sea.sf@gmail.com			For m, it is imperative to draft rules and stand behind any action to reduce methane emissions and other toxic emissions from oil and gas companies. I urge you to support draft rulings that require companies to capture 98% of their natural gas no later than 2026
Mrs Alberta W Lamson


			Alberta			Lamson			nyc.sea.sf@gmail.com			For m, it is imperative to draft rules and stand behind any action to reduce methane emissions and other toxic emissions from oil and gas companies. I urge you to support draft rulings that require companies to capture 98% of their natural gas no later than 2026
Mrs Alberta W Lamson


			Louanne			Johnson			ppjohnson18@gmail.com			I fully support the proposals drafted by the NMED and EMNRD to reduce methane and other emissions from oil and gas industries. We must protect our lands and air for the health and safety of Americans now and in the future. We can't afford to wait. We must take action now before it's too late


			Ron			Faich			ronfaich@comcast.net			Since the draft rules have been released, it is clear there are significant exemptions that reduce the rules’ effectiveness to protect public health and our climate. In some cases, waste of methane gas wouldn’t be halted under the draft rules. These issues must be addressed. Reducing methane waste and pollution is critical for New Mexico right now as we’re facing a confluence of crises in our economy, public health, and climate. New Mexicans lose more than $40 million each year in royalties that oil and gas operators are not required to pay for oil or gas produced on federal or state lands when they vent, flare, or leak methane rather than sell it. These are royalties that our schools and critical services like hospitals are in need of, especially now.


			Susan			Sladek			susanasladek@gmail.com			The climate crisis is the most critical issue of our times. I support the draft rules released by the New Mexico Environment Department (NMED) and the Energy, Minerals and Natural Resources Department (EMNRD) to reduce methane and other emissions from the oil and gas industry. I agree that companies should capture 98% of their natural gas by 2026. I urge you to support the draft, too.


			Susan			Peirce			speirce@prodigy.net			There are significant exemptions in the rule as it is now that reduce the it's effectiveness to protect public health and our climate. In some cases, waste of methane gas wouldn’t be halted under the draft rules. These issues must be addressed. Reducing methane waste and pollution is critical for New Mexico right now as we’re facing a confluence of crises in our economy, public health, and climate. New Mexicans lose more than $40 million each year in royalties that oil and gas operators are not required to pay for oil or gas produced on federal or state lands when they vent, flare, or leak methane rather than sell it. These are royalties that our schools and critical services like hospitals are in need of, especially now.

The draft methane rules are a good first step – please make them the best rules they can be. Please jmake the rules stronger so that they meet our collective goals of protecting public health, maximizing support for our schools and hospitals and taking action on climate change.


			Michael			Lawler			oeillist@gmail.com			My comment is a question: if it's all about money, why are you incinerating it instead of using it's buying power to service your clientele? And specifically for my governmental representatives, why aren't you representing my best interests? Polluting OUR future makes no sense unless you are lazy or getting kickbacks from industry. It is time for business to be responsible and for elected and appointed representatives to serve and protect constituents. Power is vested in the People, then we hire facilitators to serve OUR interests. No more excuses, no more arrogance. You are not celebrities, you are OUR EMPLOYEES! Do your jobs!


			Janet			Snowden			snowflower@cybermesa.com			Why waste precious resources when you can reduce methane emissions, save money and protect the health of the people and our beautiful planet!


			John			Thayer			ranchorelaxonm@yahoo.com			We cannot afford to weaken the methane reduction rules. Anthropomorphic climate disruption is proceeding at a much faster pace than the most optimistic scientific predictions forecast. In addition, by allowing exemptions to the rules our state is being cheated out of the finances that are generated by the fossil fuel industry at a time when our state is under court order to improve our educational system, which relies on this funding. We need to transition away from our reliance on fossil fuel income and at the same time hold extractive industries accountable for contributing to climate disruption. Please set rules that will be the gold standard for the climate and our economy.


			Randall			Phipps			mtnclan@msn.com			We must make these companies clean up their act. We will need to break away from our dependence on fossil fuels.


			Carol			Sassaman			carol.sassaman@gmail.com			It's time to stop endangering the health of NM citizens, especially the Navajo who live near Chaco and are experiencing high rates of respiratory illness and whose lack of access to the internet limits their ability to participate in BLM hearings on fracking leases. If Colorado can do it so can we!


			Cynthia			Edney			cedney@juno.com			Methane is a dangerous greenhouse gas.  It needs to be controlled more carefully. Methane has been ignored for too long.  There is evidence that climate change is effecting the quality of human lives already.


			Tim			Duda			timduda@aol.com			No exemptions for methane rules!  We have an obligation to protect the public and the environment from methane release.  Corporate excuses and loopholes will NOT solve the methane issue.  Regulations must be specific, enforceable and immediately put  into effect.  We will not be the victims of corporate abuse for their profits!


			Brett			Falcon			desertwindmagic@gmail.com			It's time to reduce methane waste and pollution.


			Ken			Bunkowski			kbunkowski@outlook.com			I strongly support the rules to reduce mathane and other emissions from the oil and gas industry. The technology to do so is available. The industry is being given time to do so. Finally, it is the right thing to do to protect the environment and the health of the citizens of New Mexico. DO THE RIGHT THING AS SO MANY OTHER INDUSTRIES ARE DOING!


			Michael			Lawler			oeillist@gmail.com			For the life of me, I cannot understand why my government would allow the inconceivable waste of a virulent greenhouse gas that is also a valuable resource to be wasted while wasting my environment. What exactly is the purpose of government if not to pool OUR resources for the common good? It is why We The People elect officials to REPRESENT our best interests. We vote because we have a vote. Businesses do not have the vote. Implement a rule requiring the capture of methane so that it can no longer damage OUR environment and could then be used to provide useful energy. And work towards eliminating its production altogether, steering us to renewable energy resources that will provide real jobs with a future for tradespersons, children, and Nature itself.


			s			peirce			speirce@prodigy.net			The very first draft of the rules released by the New Mexico Environment Department (NMED) and the Energy, Minerals and Natural Resources Department (EMNRD)  need modification to ensure New Mexico creates rules that result in real reduction of oil and gas pollution!

Unfortunately, the New Mexico Environment Department has failed to put forward a proposal that protects the health of New Mexico families and our climate. The NMED rule would exempt 95% of wells from leak detection and repair requirements. This one loophole would disproportionately affect Navajo and Hispanic communities who predominantly live within a mile of a well in oil and gas-producing counties. This is unacceptable, and Secretary Jim Kenney should direct his agency to remove these loopholes.

While the Oil Conservation Division has developed a commonsense approach to the methane waste rule, critical changes are still needed such as limiting venting and flaring by county or region and requiring enforcement of gas capture plans.
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Name (First) Name (Last) Email Add your personalized comment here
Saraswati Khalsa saraswati@khalsa.com The proposed methane regulations fail to protect New Mexicans health, environment and safety because they exempt 95% of oil and gas wells from regulation. Unless the regulations are updated to ensure 


that 100% of wells are regulated, inspected and held to strict methane emissions standards than the entire rulemaking process was a farce designed to provide cover for the oil and gas industry. My children 
and grandchildren will suffer if the climate emergency is not addressed NOW. EMNRD and NMED must put people before profit.


Wendy Tanner wstpolitics@gmail.com Our air is worsening, something I didn't expect to see in my lifetime.


Sarah Potter smpotterstudio@gmail.co
m


Please pass this important methane rule. It is critical for NM to take important actions to protect our citizens and address dangerous climate change.


Thomas Carllon tomcarllon@comcast.net Air quality is very unsafe.  We need better control of emissions.  Thank you.


Denton McCullough dentonmccullough@hotma
il.com


 Thank you for the opportunity to provide public comment on these important rules..
 I urge you to enact regulations that protect the health and well being of the residents


living in the Permian Basin. Having been born in Roswell and grown up in Carlsbad and returned to retire here, I have seen a dramatic change for the worse in the quality of life here since the oil and gas 
boom began. Our physical and mental health are endangered with the toxic environment that we live in. It is your duty to protect the health and welfare of all the  citizens of New Mexico .   Strong methane 


 waste rules must be developed and enforced for all wells to include leak detection and repair.
 Thank you,


 Denton McCullough
 920 N. Richard  St.


Carlsbad, NM 88220


Peter Callen 4winged@gmail.com The scale of man-made methane leakage in NM is off the charts, what a disgrace to this state that we contribute so much greenhouse gas to the atmosphere.  The real shame of methane leakage is that it is 
WASTE.  We don't even get the benefit of heating or power production, just the pollution! This is horrible and it must stop now!


William Britton webritton@hotmail.com The New Mexico Environment Department should not exempt the vast majority of wells from oversight including leak detection and repair requirements. This is unacceptable, and Sec. Jim Kenney should 
direct his agency to remove these loopholes.  It is critical that exemptions for stripper wells and the 15 tons per year pollution threshold for volatile organic compounds be removed. These two exemptions 
combined would exempt 95% of all wells in the New Mexico. This is unacceptable.  Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of emissions and can often fail to 
function properly. Leak detection and repair requirements should be extended to these devices. Colorado adopted these requirements with the support of the largest trade associations.  NMED should 
consider requirements for “zero-bleed” or zero emission pneumatics regardless of whether a site has access to electricity. Oil and gas operators in Canada are already using solar to power these devices.  
NMED should consider monthly inspections for high producing well sites just as Colorado has adopted.
While the Oil Conservation Division has developed a commonsense approach to the methane waste rule, critical changes are still needed such as limiting venting and flaring by county or region and requiring 
enforcement of gas capture plans. 
 •OCD has set an appropriate goal that 98% of all gas be captured. However, if that requirement is not set by locality, for companies with operations in both the San Juan and Permian Basins, all of the 


reductions could occur in the Permian. This would disproportionately affect Navajo and Latino communities in the San Juan Basin. OCD should set the goal on the basis of locality such as county or basin.
 •OCD should create an open and transparent process for involving the public by adopting an annual reporting requirement on progress towards implementing the rule and providing more opportunities for the 


public to engage on OCD decision-making regionally such as on gas capture planning, well density and spacing.
 •The rule’s current approach to enforcement is unacceptable. It says the OCD may pursue a set of general actions against any company that is not meeting the capture requirements. That’s not good enough 


since prior administrations fail to enforce rules for decades. The rule must create automatic triggers for OCD to take meaningful action to motivate companies to comply.
 •OCD should deny drilling permits for applications without firm agreements for pipeline capacity, and sanctions like revoking a permit or forcing a well to shut in if a company doesn’t follow through and down 


the road seeks permission to flare.
 •Given the well-documented history of widespread venting and flaring reporting non-compliance, OCD should require companies to contract with independent third-party verification to ensure the integrity of 


venting and flaring data that is reported to the agency.
 •The draft rule carves out too many exemptions for venting which is far more damaging to the climate than flaring. OCD should ban all venting except for emergencies and require gas to be put into pipelines. 


Flaring should only occur when absolutely necessary to protect health and safety. OCD should include provisions to ensure that flares combust nearly all of the gas and that flares stay lit.
 •OCD should be applauded for applying the 98% capture requirement to midstream pipeline and processing companies. But the rule still allows those companies to vent or flare methane during routine 


Charles Clements CClements@live.com The bottom line is not how much profit; it’s how much damage.  To make a profit from damaging people, wildlife and natural resources is not a “profitable” operation.  The costs of the damage is not born by 
the billionaires making the profit, but by everyone else!


Charles Clements CClements@live.com The bottom line is not how much profit; it’s how much damage.  To make a profit from damaging people, wildlife and natural resources is not a “profitable” operation.  The costs of the damage is not born by 
the billionaires making the profit, but by everyone else!


David Rogers preacherdave.rogers@gm
ail.com


Greetings and thank you for allowing me the option to address these serious matters.


The volatility of the market involving Oil and Gas, combined with the tremendous financial considerations the industry has for the citizens of the State of New Mexico have led many to believe that any efforts 
to regulate emissions is bad for News Mexico. The presumption of lost jobs, decreased State Funding, and budget cuts to our precious schools are heralded as justification for allowing the oil and gas 
industry to continue operating without adequate environmental controls.


There is, however, a vastly different side to the controversial Oil and Gas story. As one who lives in Carlsbad, New Mexico and has to deal with the reality of the oil and gas industry every day--both the 
presumed blessings, and the very real curses--I believe it is necessary to have strict regulations on methane.


Methane is a potent climate pollutant that is accelerating climate change and is released alongside toxic air pollution during oil and gas production that can worsen respiratory illness. Pollution emitted 
alongside methane, such as benzene, worsens asthma and affects lung development in children, and increases the risk of cancer, immune system damage, and neurological, reproductive, and 
developmental problems.


Unfortunately, these scientifically proven facts have been undermined by partisan politics, the lure of vast financial wealth, and the legitimate needs of New Mexico to have adequate resources to fund schools 
and vital programs. This means that far too many people are crying for short-term financial gain without regard for the overall costs of such gain. In the end, the cost of not regulating methane release into our 
atmosphere will be far greater than any short-term financial gain.


The destruction of our environment, degradation of human health, and acceleration of global climate change are realities humanity is already facing. I believe there is no more time to allow for gradualism. As 
a human community, we can no longer afford to destroy our home in the name of profit or ignore the fragile climate in the name of petty partisan politics.


I am calling for reasonable, responsible, and enforceable regulations intended to eliminate the vomiting of toxic gas into the atmosphere.
Karen Boehler karen_boehler@yahoo.co


m
 As an avid motorcyclist, I despise having to ride through areas in SE and NW New Mexico. Not only does it smell horrid — taking away from the enjoyment of my ride — but it has health risks.


 
Ozone pollution, made worse by climate change, poses a serious threat to the health of all New Mexicans, but disproportionately impacts children, Native Americans and those living in poor, rural 
communities. In fact, more than half of all Native Americans in San Juan County – about 24,600 people – live within a mile of a wellsite. A strong, comprehensive methane rule is critical for climate and 


 environmental justice for the Navajo Nation and for all New Mexicans.
 
The five New Mexico counties home to 97 percent of the state’s oil and gas wells – including San Juan aEddy and Lea Counties – are all at risk of violating federal ozone standards. During development, 


 volatile organic compounds are released that form ozone or smog. That puts our children and the elderly (me) at higher risk for respiratory diseases such as emphysema and asthma.
 
Methane also is a powerful climate change pollutant responsible for 25 percent of the warming we experience today, and oil and gas operations release ozone-forming pollutants that worsen respiratory 


 diseases such as emphysema and asthma. If action isn’t taken increasing oil and gas production will lead to even higher pollution levels.
 


susan peirce speirce@prodigy.net  Thank you for the opportunity to provide public comment on these important rules.
 
The New Mexico Environment Department has failed to put forward a proposal that protects the health of New Mexico families and our climate. The NMED rule would exempt the vast majority of wells from 
oversight including leak detection and repair requirements. This is unacceptable, and Sec. Jim Kenney should direct his agency to remove these loopholes.  NMED should consider monthly inspections for 


 high producing well sites just as Colorado has adopted.
 
Given the well-documented history of widespread venting and flaring reporting non-compliance, OCD should require companies to contract with independent third-party verification to ensure the integrity of 


 venting and flaring data that is reported to the agency.
 
It is critical that exemptions for stripper wells and the 15 tons per year pollution threshold for volatile organic compounds be removed. These two exemptions combined would exempt 95% of all wells in the 


 New Mexico. This is unacceptable. 
 
Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of emissions and can often fail to function properly. NMED should consider requirements for “zero-bleed” or zero 


Tom Hawley Timhawley58@gmail.com Please help NM to be a safer state by applying these rules...for NM, this country, and planet.


Charlotte Smith abqnurse44@gmail.com Methane is 86 times more powerful than CO2.  NM wastes more methane than any other state - enough to meet the heating and cooling needs of every resident of the state.  93% of methane waste is 
 avoidable.  The proposed draft Methane Rule released by the NMED and EMNRD would require companies to capture 98% of their natural gas by 2026.


 
 Thank you for the opportunity to provide public comment on these important rules.


 
The New Mexico Environment Department has failed to put forward a proposal that protects the health of New Mexico families and our climate. The NMED rule would exempt the vast majority of wells from 


 oversight including leak detection and repair requirements. This is unacceptable, and Sec. Jim Kenney should direct his agency to remove these loopholes.  
 
While the Oil Conservation Division has developed a commonsense approach to the methane waste rule, critical changes are still needed such as limiting venting and flaring by county or region and requiring 


 enforcement of gas capture plans. 
 


 I would like to ask that the NMED air pollution rule includes the following:
Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of emissions and can often fail to function properly. Leak detection and repair requirements should be extended to 


 these devices. Colorado adopted these requirements with the support of the largest trade associations.
 NMED should consider monthly inspections for high producing well sites just as Colorado has adopted.


Joan Robins 1robins@swcp.com The proposed methane draft rules sound good and progressive, but the devil is in the details. 95% of the wells would be exempted from these new regulations and ways exist to go around the methane 
collection at times of blowouts and cleaning. We need to really lead in methane collection and control since we are the #1 producer of methane and it is injuring children and native peoples.  Methane control 
is necessary throughout the state, not just the Permian Basin.  Please make the effort to really reduce methane pollution with stricter guidelines in a timely manner.
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CARRIE Roach croach57@gmail.com  Thank you for the opportunity to provide public comment on these important rules.
 
The New Mexico Environment Department has failed to put forward a proposal that protects the health of New Mexico families and our climate. The NMED rule would exempt the vast majority of wells from 


 oversight including leak detection and repair requirements. This is unacceptable, and Sec. Jim Kenney should direct his agency to remove these loopholes.  
 
While the Oil Conservation Division has developed a commonsense approach to the methane waste rule, critical changes are still needed such as limiting venting and flaring by county or region and requiring 


 enforcement of gas capture plans. 
 
Gov. Lujan Grisham has committed to adopting nation-leading oil and gas rules to cut methane and air pollution. While we appreciate the hard work that the agencies have done to date. I urge the agencies to 


 make the critical changes necessary to honor that commitment.  
 


 Specific Policy asks (include some points that resonate with you)
 New Mexico Environment Department air pollution rule


It is critical that exemptions for stripper wells and the 15 tons per year pollution threshold for volatile organic compounds be removed. These two exemptions combined would exempt 95% of all wells in the 
 New Mexico. This is unacceptable.


 Also, these exemptions would disproportionately affect children as well as Navajo and Latino communities who are much more likely to live within a mile of a well in oil and gas-producing counties.
Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of emissions and can often fail to function properly. Leak detection and repair requirements should be extended to 


 these devices. Colorado adopted these requirements with the support of the largest trade associations.
NMED should consider requirements for “zero-bleed” or zero emission pneumatics regardless of whether a site has access to electricity. Oil and gas operators in Canada are already using solar to power 


 these devices.Rose Marie Cecchini, MM rcecchinimm@centurylink.
net


September 14, 2020


New Mexico Environment Department
Oil Commission Division
Santa Fe, NM 87505


 RE:Public Comment on NMED Draft Ozone Precursor and Methane Rules


Dear Members of NMED and OCM


First of all, thank you for the vitally significant, arduous work you have accomplished in drafting the Ozone Precursor Emissions Rules, incorporating stakeholder collaboration, in response to Governor Lujan 
Grisham’s Executive Order on Addressing Climate Change and Energy Waste Prevention.  The Governor has committed to adopting nation-leading oil and gas rules to cut methane and air pollution.


I appreciate the opportunity to participate in the process of formulating the finalized version of the Rule by offering public comment.  The outcome of this important process will have lasting influence on the 
people, land, economy and environment of New Mexico for generations to come.


I am Rose Marie Cecchini, MM, and have lived in Gallup, NM, for the past 24 years.  I serve as Director of the Office of Life, Peace, Justice and Creation with Catholic Charities of Gallup Diocese.  I offer 
these comments on behalf of concerned people of faith in communities of Shiprock, Farmington, Flora Vista, Bloomfield, Blanco,
Aztec and other communities in San Juan county.  In my visits to these communities, people have shared with me the adverse health and environmental impacts they experience and suffer from, caused by 
methane gas releases,
venting, flaring, leaks and associated toxic air pollution.  Local residents describe how impacts from oil and natural gas facilities in their area are causing increase in asthma attacks, especially in children and 


Avelina Bardwell avelina@newmexico.com  As a hospitalist physician I see the toll that air pollution and methane pollution takes on the health of the people of this state, especially the elderly and children.
 All wells in NM should be covered by air pollution rules, all should be inspected routinely, and all inspections and data should be transparent.


 thank you
Avelina Bardwell MD


Sara Keeney skeeney@swcp.com As we watch California burn and the Caribbean flood, I wonder what to tell my grandchildren about the impact of New Mexico methane on their climate future.  PLEASE implement the most stringent rules on 
emissions.  If there is some short term pain in terms of costs, it will be invaluable in helping to avoid much greater costs in the future.


nancy galloway ngalloway@aol.com Gov. Lujan Grisham has committed to adopting nation-leading oil and gas rules to cut methane and air pollution. While the hard work that the agencies have done to date is appreciated, I urge the agencies to 
 make the critical changes necessary to honor that commitment.


 
 The New Mexico Environment Department has failed to put forward a proposal that protects the health of New Mexico families and our climate. 


 
-OCD should create an open and transparent process for involving the public by adopting an annual reporting requirement on progress towards implementing the rule and providing more opportunities for the 


 public to engage on OCD decision-making regionally such as on gas capture planning, well density and spacing.
 
-It is critical that exemptions for stripper wells and the 15-tons-per-year pollution threshold for volatile organic compounds be removed. These two exemptions combined would exempt 95% of all wells in New 


 Mexico. This is unacceptable.
 
-Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of emissions and can often fail to function properly. Leak detection and repair requirements should be extended to 


 these devices. Colorado adopted these requirements with the support of the largest trade associations.
 
-NMED should consider requirements for “zero-bleed” or zero-emission pneumatics regardless of whether a site has access to electricity. Oil and gas operators in Canada are already using solar to power 


 these devices.
 
-OCD has set an appropriate goal that 98% of all gas be captured. However, but that requirement must be set by locality; otherwise, for companies with operations in both the San Juan and Permian Basins, 
all of the reductions could occur in the Permian. This would disproportionately affect Navajo and Latino communities in the San Juan Basin. OCD should set the goal on the basis of locality such as county or 


 basin.
 


David Robertson robertson.david51@gmail.
com


It is essential to have strong rules regarding methane in New Mexico. Climate change is killing us, and we need to take all steps we can to combat global warming. Thank you.


Ann McCartney asims98891@aol.com  Hello:  Thank you for your efforts to address methane emissions and taking public comment.  The draft rules do not go far enough.
 Please address these additional points:


 
 1) It is critical that exemptions for stripper wells and the 15 tones per year pollution threshold for volatile organic compounds be removed.


 
2) Pneumatic devices that help regulate fluids, pressure, and temp are huge sources of emissions and can often fail to function properly.  Lead detection and repair requirements should be extended to these 


 devices.
 


Joseph Yaroch joseph.yaroch@gmail.com It is important that the goal of a 98% reduction be applied to each basin, such that a higher degree of venting an flaring is not allowed in either of the major basins. It also is important that the OCD be required 
to take action when violations are found.


Marc Reynolds marc.reynolds196@gmail.
com


I support the safe use of fossil fuels and a smart regulation of methane!


Dwight Sims dsims@sonic.net I think it is critical to capture all the methane that we can as it is a precious and useful resource.  Burning it or releasing it into the atmosphere is a tremendous waste and contributes greatly to global climate 
change.  It may not always be profitable to capture methane, but it must be made part of the process of drilling for oil and gas(methane) which are not renewable resources.


Alberta Lamson nyc.sea.sf@gmail.com For m, it is imperative to draft rules and stand behind any action to reduce methane emissions and other toxic emissions from oil and gas companies. I urge you to support draft rulings that require companies 
 to capture 98% of their natural gas no later than 2026


Mrs Alberta W Lamson


Alberta Lamson nyc.sea.sf@gmail.com For m, it is imperative to draft rules and stand behind any action to reduce methane emissions and other toxic emissions from oil and gas companies. I urge you to support draft rulings that require companies 
 to capture 98% of their natural gas no later than 2026


Mrs Alberta W Lamson


Louanne Johnson ppjohnson18@gmail.com I fully support the proposals drafted by the NMED and EMNRD to reduce methane and other emissions from oil and gas industries. We must protect our lands and air for the health and safety of Americans 
now and in the future. We can't afford to wait. We must take action now before it's too late


Ron Faich ronfaich@comcast.net Since the draft rules have been released, it is clear there are significant exemptions that reduce the rules’ effectiveness to protect public health and our climate. In some cases, waste of methane gas wouldn’t 
be halted under the draft rules. These issues must be addressed. Reducing methane waste and pollution is critical for New Mexico right now as we’re facing a confluence of crises in our economy, public 
health, and climate. New Mexicans lose more than $40 million each year in royalties that oil and gas operators are not required to pay for oil or gas produced on federal or state lands when they vent, flare, or 
leak methane rather than sell it. These are royalties that our schools and critical services like hospitals are in need of, especially now.


Susan Sladek susanasladek@gmail.com The climate crisis is the most critical issue of our times. I support the draft rules released by the New Mexico Environment Department (NMED) and the Energy, Minerals and Natural Resources Department 
(EMNRD) to reduce methane and other emissions from the oil and gas industry. I agree that companies should capture 98% of their natural gas by 2026. I urge you to support the draft, too.


Susan Peirce speirce@prodigy.net There are significant exemptions in the rule as it is now that reduce the it's effectiveness to protect public health and our climate. In some cases, waste of methane gas wouldn’t be halted under the draft 
rules. These issues must be addressed. Reducing methane waste and pollution is critical for New Mexico right now as we’re facing a confluence of crises in our economy, public health, and climate. New 
Mexicans lose more than $40 million each year in royalties that oil and gas operators are not required to pay for oil or gas produced on federal or state lands when they vent, flare, or leak methane rather than 


 sell it. These are royalties that our schools and critical services like hospitals are in need of, especially now.
 
The draft methane rules are a good first step – please make them the best rules they can be. Please jmake the rules stronger so that they meet our collective goals of protecting public health, maximizing 


Michael Lawler oeillist@gmail.com My comment is a question: if it's all about money, why are you incinerating it instead of using it's buying power to service your clientele? And specifically for my governmental representatives, why aren't you 
representing my best interests? Polluting OUR future makes no sense unless you are lazy or getting kickbacks from industry. It is time for business to be responsible and for elected and appointed 
representatives to serve and protect constituents. Power is vested in the People, then we hire facilitators to serve OUR interests. No more excuses, no more arrogance. You are not celebrities, you are OUR 
EMPLOYEES! Do your jobs!


Janet Snowden snowflower@cybermesa.c
om


Why waste precious resources when you can reduce methane emissions, save money and protect the health of the people and our beautiful planet!


John Thayer ranchorelaxonm@yahoo.co
m


We cannot afford to weaken the methane reduction rules. Anthropomorphic climate disruption is proceeding at a much faster pace than the most optimistic scientific predictions forecast. In addition, by 
allowing exemptions to the rules our state is being cheated out of the finances that are generated by the fossil fuel industry at a time when our state is under court order to improve our educational system, 
which relies on this funding. We need to transition away from our reliance on fossil fuel income and at the same time hold extractive industries accountable for contributing to climate disruption. Please set 
rules that will be the gold standard for the climate and our economy.
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Randall Phipps mtnclan@msn.com We must make these companies clean up their act. We will need to break away from our dependence on fossil fuels.


Carol Sassaman carol.sassaman@gmail.co
m


It's time to stop endangering the health of NM citizens, especially the Navajo who live near Chaco and are experiencing high rates of respiratory illness and whose lack of access to the internet limits their 
ability to participate in BLM hearings on fracking leases. If Colorado can do it so can we!


Cynthia Edney cedney@juno.com Methane is a dangerous greenhouse gas.  It needs to be controlled more carefully. Methane has been ignored for too long.  There is evidence that climate change is effecting the quality of human lives 
already.


Tim Duda timduda@aol.com No exemptions for methane rules!  We have an obligation to protect the public and the environment from methane release.  Corporate excuses and loopholes will NOT solve the methane issue.  Regulations 
must be specific, enforceable and immediately put  into effect.  We will not be the victims of corporate abuse for their profits!


Brett Falcon desertwindmagic@gmail.c
om


It's time to reduce methane waste and pollution.


Ken Bunkowski kbunkowski@outlook.com I strongly support the rules to reduce mathane and other emissions from the oil and gas industry. The technology to do so is available. The industry is being given time to do so. Finally, it is the right thing to 
do to protect the environment and the health of the citizens of New Mexico. DO THE RIGHT THING AS SO MANY OTHER INDUSTRIES ARE DOING!


Michael Lawler oeillist@gmail.com For the life of me, I cannot understand why my government would allow the inconceivable waste of a virulent greenhouse gas that is also a valuable resource to be wasted while wasting my environment. 
What exactly is the purpose of government if not to pool OUR resources for the common good? It is why We The People elect officials to REPRESENT our best interests. We vote because we have a vote. 
Businesses do not have the vote. Implement a rule requiring the capture of methane so that it can no longer damage OUR environment and could then be used to provide useful energy. And work towards s peirce speirce@prodigy.net The very first draft of the rules released by the New Mexico Environment Department (NMED) and the Energy, Minerals and Natural Resources Department (EMNRD)  need modification to ensure New 


 Mexico creates rules that result in real reduction of oil and gas pollution!
 
Unfortunately, the New Mexico Environment Department has failed to put forward a proposal that protects the health of New Mexico families and our climate. The NMED rule would exempt 95% of wells from 
leak detection and repair requirements. This one loophole would disproportionately affect Navajo and Hispanic communities who predominantly live within a mile of a well in oil and gas-producing counties. 


 This is unacceptable, and Secretary Jim Kenney should direct his agency to remove these loopholes.
 
While the Oil Conservation Division has developed a commonsense approach to the methane waste rule, critical changes are still needed such as limiting venting and flaring by county or region and requiring 
enforcement of gas capture plans.
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From: Stephany Kiana Lee Strahle
To: Methanestrategy, NM, NMENV; WasteRule, EMNRD, EMNRD
Subject: [EXT] Public Comment on Draft Rules
Date: Wednesday, September 16, 2020 4:37:53 PM
Attachments: Final health methane letter September 2020.pdf


Hello,


My name is Stephany Strahle, and I am the President of the Population Health Undergraduate
Network at the University of New Mexico. To start, I would like to express my gratitude on
behalf of our organization for your continued efforts to reduce volatile organic compound and
methane emissions in our beautiful state. However, we as a student organization are
especially committed to eliminating preventable health disparities in our state and have
therefore signed onto the attached letter voicing concerns regarding your newly adopted oil
and gas rules. We believe our state’s populations not only deserve our best efforts to improve
public health, but also our efforts in increasing the transparency in these meaningful decisions
and the data that informs them. Thank you again for your commitment to the environmental
public health of our state. We appreciate you taking the time to address our concerns.


Best,


Stephany Strahle
College of Population Health
Population Health Undergraduate Network, President
strahles@unm.edu | (505)-480-9424
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September 15, 2020 



 



 
Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 



 



Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 



  



Thank you for your Departments’ commitment to adopting new oil and gas rules to reduce volatile organic 



compound and methane emissions here in New Mexico. The NM Environmental Public Health Network 



(NMEPHN), and it below mentioned partners, believes that regulations are critical to protect New Mexicans’ 



health, especially those in disproportionately impacted populations and underserved communities, and to 



address the ever-pressing climate crisis faced by our state and nation. Our organization, compromised of 



medical, environmental, and public health professionals throughout the state, is committed to bringing a voice to 



the public policy space to advocate for environmental policies that impact public health. To that end, NMEPHN 



and our partners have serious concerns with the recently proposed draft New Mexico Environment Department 



(NMED) rules from an air quality and public health perspective.  



New Mexico’s methane emissions have been a priority issue for our Network since our inception in 2018. The 



state’s more than 1 million tons per year of methane emissions, the most potent of all greenhouse gas emissions, 



is detrimental to our climate. Not only do these emissions cause environmental health impacts on our ever-



changing climate, ranging from increased drought to more wildfires, but the resulting ozone from oil and gas 



emissions also significantly impacts human health.  



According to a study published in Environmental Health Perspectives, scientists at the University of York’s 



Stockholm Environment Institute (SEI) estimate that long-term exposure to ozone is responsible for about 1 



million premature respiratory-related deaths each year. Five of New Mexico’s counties, which are home to 97 



percent of the state’s gas and oil wells, are at risk of violating federal ozone standards. The spread of COVID-



19, especially in underserved populations in rural New Mexico, including the Navajo Nation, has brought even 



more attention to the impacts of elevated air pollution on public health. 
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The draft rules include loopholes related to stripper wells and a proposed 15-ton pollution threshold that would 



exempt the majority of wells in New Mexico from the rules, thereby eliminating the potential for improving the 



health of populations living near these wells. If we are really going to address the public health issues associated 



with these emissions, we cannot have these exemptions. We also encourage the NMED to include pneumatic 



devices in the requirements for leak detection and repair, and to require monthly inspections for high-producing 



well sites.  



NMEPHN also believes that the proposed rules on methane waste from the Oil Conservation Division could be 



improved. The 98 percent capture requirement is appropriate, however rather than statewide, we encourage the 



state to set this 98 percent capture requirement at a more local (such as county by county) level in order to better 



protect local communities from pollution hotspots and to ensure that capture requirements are also applied to 



routine operations such as maintenance and blowdowns. Transparency and veracity of information will be critical 



moving forward on these rules. We encourage the Division to require independent third-party verification of 



venting and flaring data and to adopt an annual reporting requirement to ensure that the public can access 



meaningful data on the impacts of these regulations. Finally, the rules must also ensure that the Division has the 



power to take stringent actions against those companies not meeting the capture requirements.    



Thank you once again for your Departments’ commitment to this important environmental public health work. 



We look forward to seeing a new draft of regulations that take our concerns into account.   



 



Sincerely, 



 



New Mexico Environmental Public Health Network 



Lutheran Advocacy 



NM Voices for Children 



Moms Clean Air Force, New Mexico Chapter 



Health Action New Mexico 



American Lung Association 



University of New Mexico Population Health Undergraduate Network 
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September 15, 2020 


 


 
Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 
 
Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 
  


Thank you for your Departments’ commitment to adopting new oil and gas rules to reduce volatile organic 
compound and methane emissions here in New Mexico. The NM Environmental Public Health Network 
(NMEPHN), and it below mentioned partners, believes that regulations are critical to protect New Mexicans’ 
health, especially those in disproportionately impacted populations and underserved communities, and to 
address the ever-pressing climate crisis faced by our state and nation. Our organization, compromised of 
medical, environmental, and public health professionals throughout the state, is committed to bringing a voice to 
the public policy space to advocate for environmental policies that impact public health. To that end, NMEPHN 
and our partners have serious concerns with the recently proposed draft New Mexico Environment Department 
(NMED) rules from an air quality and public health perspective.  


New Mexico’s methane emissions have been a priority issue for our Network since our inception in 2018. The 
state’s more than 1 million tons per year of methane emissions, the most potent of all greenhouse gas emissions, 
is detrimental to our climate. Not only do these emissions cause environmental health impacts on our ever-
changing climate, ranging from increased drought to more wildfires, but the resulting ozone from oil and gas 
emissions also significantly impacts human health.  


According to a study published in Environmental Health Perspectives, scientists at the University of York’s 
Stockholm Environment Institute (SEI) estimate that long-term exposure to ozone is responsible for about 1 
million premature respiratory-related deaths each year. Five of New Mexico’s counties, which are home to 97 
percent of the state’s gas and oil wells, are at risk of violating federal ozone standards. The spread of COVID-
19, especially in underserved populations in rural New Mexico, including the Navajo Nation, has brought even 
more attention to the impacts of elevated air pollution on public health. 
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The draft rules include loopholes related to stripper wells and a proposed 15-ton pollution threshold that would 
exempt the majority of wells in New Mexico from the rules, thereby eliminating the potential for improving the 
health of populations living near these wells. If we are really going to address the public health issues associated 
with these emissions, we cannot have these exemptions. We also encourage the NMED to include pneumatic 
devices in the requirements for leak detection and repair, and to require monthly inspections for high-producing 
well sites.  


NMEPHN also believes that the proposed rules on methane waste from the Oil Conservation Division could be 
improved. The 98 percent capture requirement is appropriate, however rather than statewide, we encourage the 
state to set this 98 percent capture requirement at a more local (such as county by county) level in order to better 
protect local communities from pollution hotspots and to ensure that capture requirements are also applied to 
routine operations such as maintenance and blowdowns. Transparency and veracity of information will be critical 
moving forward on these rules. We encourage the Division to require independent third-party verification of 
venting and flaring data and to adopt an annual reporting requirement to ensure that the public can access 
meaningful data on the impacts of these regulations. Finally, the rules must also ensure that the Division has the 
power to take stringent actions against those companies not meeting the capture requirements.    


Thank you once again for your Departments’ commitment to this important environmental public health work. 
We look forward to seeing a new draft of regulations that take our concerns into account.   


 


Sincerely, 


 


New Mexico Environmental Public Health Network 
Lutheran Advocacy 
NM Voices for Children 
Moms Clean Air Force, New Mexico Chapter 
Health Action New Mexico 
American Lung Association 
University of New Mexico Population Health Undergraduate Network 
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From: Ann Betzen
To: NMOAI, NMENV; WasteRule, EMNRD, EMNRD
Cc: Missi Currier
Subject: [EXT] Informal Public Input on Methane Rules
Date: Wednesday, September 16, 2020 4:43:26 PM
Attachments: 20200916162238938.pdf
Importance: High


Ann Betzen
Executive Assistant to the Mayor
City of Hobbs
200 E. Broadway
Hobbs, NM  88240
Office: 575-397-9206
abetzen@hobbsnm.org
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From: Christopher Mann
To: WasteRule, EMNRD, EMNRD
Subject: [EXT] 350 Santa Fe comments on draft methane reduction rule
Date: Wednesday, September 16, 2020 9:57:58 AM
Attachments: 350 Santa Fe comments on draft natural gas waste and pollution rules 20200915.docx


Hello--


Attached please find the comments of 350 Santa Fe on the Department's draft rules for
reducing methane emissions from oil and gas production.  Thank you for considering our
thoughts and comments on this important rule.


Chris Mann



mailto:cmann8719@gmail.com

mailto:EMNRD.WasteRule@state.nm.us



Comments of 350 Santa Fe on the State of New Mexico draft natural gas waste and ozone precursor rules


Methane, the predominant component of natural gas, is eighty times more potent at trapping the sun’s energy than carbon dioxide over a twenty-year period.  It comprises 31 percent of the New Mexico’s GHG emissions—more than three times the national average of emissions by U.S. states—because of our state’s substantial oil and gas production. Volatile organic compounds (VOCs), such as benzene and toluene, are emitted along with methane when natural gas escapes or is vented during oil and gas production.  Although present in relatively small concentrations in natural gas, these chemicals contribute strongly to ground-level ozone pollution—a major health hazard.  


The State is to be commended for undertaking rulemaking to reduce waste of natural gas and emission of ozone precursors associated with oil and natural gas production.  Updating state regulation of the oil and gas industry to address threats to the climate and air quality is overdue and is especially timely given efforts by the Trump Administration to roll back air quality protections at the federal level.  We strongly support the Governor’s commitment to 100% renewable energy by 2045, but while oil and gas production continue in New Mexico, the state will benefit from the estimated $40 million in revenue that would be derived from capturing most of the natural gas currently lost in production in the state.


The draft rules released by the Department of the Environment and the Energy, Minerals and Natural Resources Department are a strong start, and we strongly support the goal to capture 98 percent of natural gas lost during oil and gas production by 2026.  To ensure that this goal is achieved, however, regulatory exemptions and exclusions need to be narrowed; gas capture and pollution reduction requirements need to be applied geographically, not just on a per-operator basis; and the state’s commitment to enforcement of the new rules should be clarified and strengthened.  


We understand that reducing these pollutants under New Mexico law requires a coordinated approach between the Environment Department, which regulates air quality, and the Energy, Minerals and Natural Resources Department, which has jurisdiction over the development and conservation of natural resources.  We appreciate the considerable effort that has gone into developing these rules, within each department, between the two departments, and in soliciting and considering the views of stakeholders, both through the Methane Advisory Panel and through briefings of and listening sessions for community members.  To support that effort, and in the spirit of constructive engagement, below we address comments on each rule separately.  


Department of Energy, Minerals and Natural Resources draft rule on natural gas waste


The Department is to be commended for moving aggressively to reduce venting and flaring of natural gas from wells.  Intentional venting and incomplete combustion during flaring are major sources of methane loss into the atmosphere.  A recent study used satellite imagery to show that the Permian Basin has the largest flux of methane of any oil-producing region, and that flux is more than two times bottom-up estimates. Provisions of the EMNRD rule calling for more frequent and rigorous monitoring will greatly improve our understanding of the scope and sources of emissions in New Mexico, and the establishment of a more reliable baseline in 2021 incentivizes operators to rapidly reduce these losses.  


The requirement to capture 98 percent of produced natural gas by 2026 ensures rapid progress in reducing venting and flaring.  Given the rule’s reliance on reductions in these areas, however, EMNRD should require adequate takeaway capacity—lack of which is a major cause of venting and flaring—as a condition for issuance or renewal of drilling permits.  In addition, the rule’s effectiveness would be improved by extending the lookback period for emergencies to 120 days to reduce the scope of emergency venting and by establishing criteria under which operators would be expected to reinject gas that cannot be routed to a gathering system instead of releasing it.


As drafted, the rule takes a far less aggressive approach to downstream losses.  Imposing emission limits on pneumatic controllers is an appropriate measure, but including the volume vented from these and other equipment as part of their normal operation in the baseline assessment would ensure a more accurate accounting of losses, and would provide an incentive to electrify such controllers.  


Lastly, enforcement is a challenge given the sprawling nature of New Mexico’s oil and gas industry and the challenging politics of energy development and environmental protection.  While we believe the Department, under current leadership, has every intention of fully enforcing these rules, we are concerned that existing language in New Mexico law provides too much discretion regarding enforcement actions by the Oil Conservation Division.  This could allow a future administration hostile to the intent of these rules to simply fail to take enforcement action for violations or to impose minimal civil penalties that would not deter violations.  


Department of the Environment draft rule on ozone precursors


Because of statutory restrictions, the Environment Department is not allowed to limit air pollutants beyond the level needed to comply with federal standards for ground-level ozone.  We are concerned, however, that the rule, as drafted, is unlikely to achieve this goal in all localities.  The rule defines low-volume “stripper wells” and exempts these, along with facilities that produce less than 15 tons per year of VOCs, from direct limitations on emissions of VOCs and nitrogen oxides.  By some estimates, this would exempt 95 percent of the wells in the state from the new emission standards.  


There is a point of diminishing return on monitoring and enforcement for both the regulators and the regulated, and perhaps an exemption for low-volume wells can be made up for by substantial reductions from the smaller number of large wells.  Also, the requirement under the EMNRD rule for each operator to capture 98 percent of produced gas by 2026 will result in concomitant reductions of ozone precursors.  But if the state is relying on such a theory, it should make data and/or credible modeling available to the public to show how this would work, and what its effects are expected to be at a local level.


Absent convincing evidence that the Environment Department and EMNRD rules, working in concert, will address New Mexico’s widespread ground-level ozone problem, the Department should dramatically reduce, if not eliminate, the regulatory exemption for low-volume facilities, which predominate in New Mexico’s oil and gas industry.  There are more than 100,000 New Mexicans who are particularly vulnerable to health effects from air pollution—children under five years of age, Latinos and Native Americans—living in the San Juan and Permian Basins.  They deserve confidence that the state will restore local air quality to healthy levels.  


In addition to addressing the threshold for regulation, the Department should extend requirements for leak detection and repair to pneumatic devices and phase in requirements for zero-bleed pneumatics.  Because the rules rely heavily on reductions from larger facilities, monthly inspections should be required for these wells.  


Lastly, provisions of state law that restrict the Department to imposing air quality standards “not more stringent” than federal standards are a severe and arbitrary limitation on environmental protection. In recent decades, we have seen how dramatically the political winds from Washington, DC can shift, with profound effects on our land, water, and natural resources.  Most federal environmental law sets minimum standards for states to meet but they are not intended as a ceiling. We urge the Lujan Grisham Administration to consider legislation to repeal these “not more stringent” provisions in state air quality law and wherever else they might appear, so that the state can make its own determinations about what is needed to protect the environment for the long-term benefit of New Mexicans.  


Conclusion


We appreciate the opportunity to comment on these rules at a preliminary stage and look forward to working with the Departments to finalize strong and effective rules to reduce greenhouse gas emissions and improve air quality in New Mexico.  





Paul Biderman, J.D.						Robert Cordingley		


350 Santa Fe Chapter co-facilitator				350 Santa Fe Chapter co-facilitator


New Mexico Secretary of Energy and Minerals, 1983–1986





Chris Mann							Rev. Jean Siegfried Darling


Consultant							Minister Emerita, Peoples Church of


Former Director for Strategy,					Chicago


The Pew Charitable Trusts					Co-Chair, UU Santa Fe Environmental


								Justice Team





Robb Hirsch							Dickinson Reed Eckhardt


Climate Change Leadership Institute				


				


Judith Stanley							The Rev. Benjamin Larzelere III





Barbara Sinha							James Eagle 





Maj-Britt Eagle
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Comments of 350 Santa Fe on the State of New Mexico draft natural gas waste and ozone precursor 


rules 


Methane, the predominant component of natural gas, is eighty times more potent at trapping the sun’s 


energy than carbon dioxide over a twenty-year period.  It comprises 31 percent of the New Mexico’s 


GHG emissions—more than three times the national average of emissions by U.S. states—because of 


our state’s substantial oil and gas production. Volatile organic compounds (VOCs), such as benzene and 


toluene, are emitted along with methane when natural gas escapes or is vented during oil and gas 


production.  Although present in relatively small concentrations in natural gas, these chemicals 


contribute strongly to ground-level ozone pollution—a major health hazard.   


The State is to be commended for undertaking rulemaking to reduce waste of natural gas and emission 


of ozone precursors associated with oil and natural gas production.  Updating state regulation of the oil 


and gas industry to address threats to the climate and air quality is overdue and is especially timely 


given efforts by the Trump Administration to roll back air quality protections at the federal level.  We 


strongly support the Governor’s commitment to 100% renewable energy by 2045, but while oil and gas 


production continue in New Mexico, the state will benefit from the estimated $40 million in revenue 


that would be derived from capturing most of the natural gas currently lost in production in the state. 


The draft rules released by the Department of the Environment and the Energy, Minerals and Natural 


Resources Department are a strong start, and we strongly support the goal to capture 98 percent of 


natural gas lost during oil and gas production by 2026.  To ensure that this goal is achieved, however, 


regulatory exemptions and exclusions need to be narrowed; gas capture and pollution reduction 


requirements need to be applied geographically, not just on a per-operator basis; and the state’s 


commitment to enforcement of the new rules should be clarified and strengthened.   


We understand that reducing these pollutants under New Mexico law requires a coordinated approach 


between the Environment Department, which regulates air quality, and the Energy, Minerals and 


Natural Resources Department, which has jurisdiction over the development and conservation of 


natural resources.  We appreciate the considerable effort that has gone into developing these rules, 


within each department, between the two departments, and in soliciting and considering the views of 


stakeholders, both through the Methane Advisory Panel and through briefings of and listening sessions 


for community members.  To support that effort, and in the spirit of constructive engagement, below 


we address comments on each rule separately.   


Department of Energy, Minerals and Natural Resources draft rule on natural gas waste 


The Department is to be commended for moving aggressively to reduce venting and flaring of natural 


gas from wells.  Intentional venting and incomplete combustion during flaring are major sources of 


methane loss into the atmosphere.  A recent study used satellite imagery to show that the Permian 


Basin has the largest flux of methane of any oil-producing region, and that flux is more than two times 


bottom-up estimates. Provisions of the EMNRD rule calling for more frequent and rigorous monitoring 


will greatly improve our understanding of the scope and sources of emissions in New Mexico, and the 


establishment of a more reliable baseline in 2021 incentivizes operators to rapidly reduce these losses.   


The requirement to capture 98 percent of produced natural gas by 2026 ensures rapid progress in 


reducing venting and flaring.  Given the rule’s reliance on reductions in these areas, however, EMNRD 



https://advances.sciencemag.org/content/6/17/eaaz5120
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should require adequate takeaway capacity—lack of which is a major cause of venting and flaring—as a 


condition for issuance or renewal of drilling permits.  In addition, the rule’s effectiveness would be 


improved by extending the lookback period for emergencies to 120 days to reduce the scope of 


emergency venting and by establishing criteria under which operators would be expected to reinject gas 


that cannot be routed to a gathering system instead of releasing it. 


As drafted, the rule takes a far less aggressive approach to downstream losses.  Imposing emission limits 


on pneumatic controllers is an appropriate measure, but including the volume vented from these and 


other equipment as part of their normal operation in the baseline assessment would ensure a more 


accurate accounting of losses, and would provide an incentive to electrify such controllers.   


Lastly, enforcement is a challenge given the sprawling nature of New Mexico’s oil and gas industry and 


the challenging politics of energy development and environmental protection.  While we believe the 


Department, under current leadership, has every intention of fully enforcing these rules, we are 


concerned that existing language in New Mexico law provides too much discretion regarding 


enforcement actions by the Oil Conservation Division.  This could allow a future administration hostile to 


the intent of these rules to simply fail to take enforcement action for violations or to impose minimal 


civil penalties that would not deter violations.   


Department of the Environment draft rule on ozone precursors 


Because of statutory restrictions, the Environment Department is not allowed to limit air pollutants 


beyond the level needed to comply with federal standards for ground-level ozone.  We are concerned, 


however, that the rule, as drafted, is unlikely to achieve this goal in all localities.  The rule defines low-


volume “stripper wells” and exempts these, along with facilities that produce less than 15 tons per year 


of VOCs, from direct limitations on emissions of VOCs and nitrogen oxides.  By some estimates, this 


would exempt 95 percent of the wells in the state from the new emission standards.   


There is a point of diminishing return on monitoring and enforcement for both the regulators and the 


regulated, and perhaps an exemption for low-volume wells can be made up for by substantial reductions 


from the smaller number of large wells.  Also, the requirement under the EMNRD rule for each operator 


to capture 98 percent of produced gas by 2026 will result in concomitant reductions of ozone 


precursors.  But if the state is relying on such a theory, it should make data and/or credible modeling 


available to the public to show how this would work, and what its effects are expected to be at a local 


level. 


Absent convincing evidence that the Environment Department and EMNRD rules, working in concert, 


will address New Mexico’s widespread ground-level ozone problem, the Department should 


dramatically reduce, if not eliminate, the regulatory exemption for low-volume facilities, which 


predominate in New Mexico’s oil and gas industry.  There are more than 100,000 New Mexicans who 


are particularly vulnerable to health effects from air pollution—children under five years of age, Latinos 


and Native Americans—living in the San Juan and Permian Basins.  They deserve confidence that the 


state will restore local air quality to healthy levels.   


In addition to addressing the threshold for regulation, the Department should extend requirements for 


leak detection and repair to pneumatic devices and phase in requirements for zero-bleed pneumatics.  
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Because the rules rely heavily on reductions from larger facilities, monthly inspections should be 


required for these wells.   


Lastly, provisions of state law that restrict the Department to imposing air quality standards “not more 


stringent” than federal standards are a severe and arbitrary limitation on environmental protection. In 


recent decades, we have seen how dramatically the political winds from Washington, DC can shift, with 


profound effects on our land, water, and natural resources.  Most federal environmental law sets 


minimum standards for states to meet but they are not intended as a ceiling. We urge the Lujan Grisham 


Administration to consider legislation to repeal these “not more stringent” provisions in state air quality 


law and wherever else they might appear, so that the state can make its own determinations about 


what is needed to protect the environment for the long-term benefit of New Mexicans.   


Conclusion 


We appreciate the opportunity to comment on these rules at a preliminary stage and look forward to 


working with the Departments to finalize strong and effective rules to reduce greenhouse gas emissions 


and improve air quality in New Mexico.   


 


Paul Biderman, J.D.      Robert Cordingley   


350 Santa Fe Chapter co-facilitator    350 Santa Fe Chapter co-facilitator 


New Mexico Secretary of Energy and Minerals, 1983–1986 


 


Chris Mann       Rev. Jean Siegfried Darling 


Consultant       Minister Emerita, Peoples Church of 


Former Director for Strategy,     Chicago 


The Pew Charitable Trusts     Co-Chair, UU Santa Fe Environmental 


        Justice Team 


 


Robb Hirsch       Dickinson Reed Eckhardt 


Climate Change Leadership Institute     


     


Judith Stanley       The Rev. Benjamin Larzelere III 


 


Barbara Sinha       James Eagle  


 


Maj-Britt Eagle 
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From: Amy Miller
To: WasteRule, EMNRD, EMNRD; Methanestrategy, NM, NMENV
Subject: [EXT] Comments on Draft rules
Date: Wednesday, September 16, 2020 3:58:26 PM
Attachments: Final methane letter September 2020.pdf


Good afternoon.  Please find the attached letter with comments regarding the rules from
several different organizations.  Thank you for your consideration.


Amy Miller
505-269-0287 


-- 


Get Connected.  Be Heard.
Connect with me through my web site . LinkedIn or Facebook


Amy M. Miller
505.269.0287
amillernm@gmail.com



mailto:amillernm@gmail.com

mailto:EMNRD.WasteRule@state.nm.us

mailto:NM.Methanestrategy@state.nm.us
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Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 



 



Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 



  



Thank you for your Departments’ commitment to adopting new oil and gas rules to reduce volatile organic 



compound and methane emissions here in New Mexico. The NM Environmental Public Health Network 



(NMEPHN), and it below mentioned partners, believes that regulations are critical to protect New Mexicans’ 



health, especially those in disproportionately impacted populations and underserved communities, and to 



address the ever-pressing climate crisis faced by our state and nation. Our organization, compromised of 



medical, environmental, and public health professionals throughout the state, is committed to bringing a voice to 



the public policy space to advocate for environmental policies that impact public health. To that end, NMEPHN 



and our partners have serious concerns with the recently proposed draft New Mexico Environment Department 



(NMED) rules from an air quality and public health perspective.  



New Mexico’s methane emissions have been a priority issue for our Network since our inception in 2018. The 



state’s more than 1 million tons per year of methane emissions, the most potent of all greenhouse gas emissions, 



is detrimental to our climate. Not only do these emissions cause environmental health impacts on our ever-



changing climate, ranging from increased drought to more wildfires, but the resulting ozone from oil and gas 



emissions also significantly impacts human health.  



According to a study published in Environmental Health Perspectives, scientists at the University of York’s 



Stockholm Environment Institute (SEI) estimate that long-term exposure to ozone is responsible for about 1 



million premature respiratory-related deaths each year. Five of New Mexico’s counties, which are home to 97 



percent of the state’s gas and oil wells, are at risk of violating federal ozone standards. The spread of COVID-



19, especially in underserved populations in rural New Mexico, including the Navajo Nation, has brought even 



more attention to the impacts of elevated air pollution on public health. 
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The draft rules include loopholes related to stripper wells and a proposed 15-ton pollution threshold that would 



exempt the majority of wells in New Mexico from the rules, thereby eliminating the potential for improving the 



health of populations living near these wells. If we are really going to address the public health issues associated 



with these emissions, we cannot have these exemptions. We also encourage the NMED to include pneumatic 



devices in the requirements for leak detection and repair, and to require monthly inspections for high-producing 



well sites.  



NMEPHN also believes that the proposed rules on methane waste from the Oil Conservation Division could be 



improved. The 98 percent capture requirement is appropriate, however rather than statewide, we encourage the 



state to set this 98 percent capture requirement at a more local (such as county by county) level in order to better 



protect local communities from pollution hotspots and to ensure that capture requirements are also applied to 



routine operations such as maintenance and blowdowns. Transparency and veracity of information will be critical 



moving forward on these rules. We encourage the Division to require independent third-party verification of 



venting and flaring data and to adopt an annual reporting requirement to ensure that the public can access 



meaningful data on the impacts of these regulations. Finally, the rules must also ensure that the Division has the 



power to take stringent actions against those companies not meeting the capture requirements.    



Thank you once again for your Departments’ commitment to this important environmental public health work. 



We look forward to seeing a new draft of regulations that take our concerns into account.   



 



Sincerely, 



 



New Mexico Environmental Public Health Network 



Lutheran Advocacy 



NM Voices for Children 



Moms Clean Air Force, New Mexico Chapter 



Health Action New Mexico 



American Lung Association 



University of New Mexico Population Health Undergraduate Network 












 
 
NM Environmental Public Health Network  
New Mexico Voices for Children  
New Mexico Public Health Association  
Lutheran Advocacy  
Moms Clean Air Force 
Health Action New Mexico  
American Lung Association 
University of NM Population Health Undergraduate Network 


 
  
September 15, 2020 


 


 
Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 
 
Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 
  


Thank you for your Departments’ commitment to adopting new oil and gas rules to reduce volatile organic 
compound and methane emissions here in New Mexico. The NM Environmental Public Health Network 
(NMEPHN), and it below mentioned partners, believes that regulations are critical to protect New Mexicans’ 
health, especially those in disproportionately impacted populations and underserved communities, and to 
address the ever-pressing climate crisis faced by our state and nation. Our organization, compromised of 
medical, environmental, and public health professionals throughout the state, is committed to bringing a voice to 
the public policy space to advocate for environmental policies that impact public health. To that end, NMEPHN 
and our partners have serious concerns with the recently proposed draft New Mexico Environment Department 
(NMED) rules from an air quality and public health perspective.  


New Mexico’s methane emissions have been a priority issue for our Network since our inception in 2018. The 
state’s more than 1 million tons per year of methane emissions, the most potent of all greenhouse gas emissions, 
is detrimental to our climate. Not only do these emissions cause environmental health impacts on our ever-
changing climate, ranging from increased drought to more wildfires, but the resulting ozone from oil and gas 
emissions also significantly impacts human health.  


According to a study published in Environmental Health Perspectives, scientists at the University of York’s 
Stockholm Environment Institute (SEI) estimate that long-term exposure to ozone is responsible for about 1 
million premature respiratory-related deaths each year. Five of New Mexico’s counties, which are home to 97 
percent of the state’s gas and oil wells, are at risk of violating federal ozone standards. The spread of COVID-
19, especially in underserved populations in rural New Mexico, including the Navajo Nation, has brought even 
more attention to the impacts of elevated air pollution on public health. 
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The draft rules include loopholes related to stripper wells and a proposed 15-ton pollution threshold that would 
exempt the majority of wells in New Mexico from the rules, thereby eliminating the potential for improving the 
health of populations living near these wells. If we are really going to address the public health issues associated 
with these emissions, we cannot have these exemptions. We also encourage the NMED to include pneumatic 
devices in the requirements for leak detection and repair, and to require monthly inspections for high-producing 
well sites.  


NMEPHN also believes that the proposed rules on methane waste from the Oil Conservation Division could be 
improved. The 98 percent capture requirement is appropriate, however rather than statewide, we encourage the 
state to set this 98 percent capture requirement at a more local (such as county by county) level in order to better 
protect local communities from pollution hotspots and to ensure that capture requirements are also applied to 
routine operations such as maintenance and blowdowns. Transparency and veracity of information will be critical 
moving forward on these rules. We encourage the Division to require independent third-party verification of 
venting and flaring data and to adopt an annual reporting requirement to ensure that the public can access 
meaningful data on the impacts of these regulations. Finally, the rules must also ensure that the Division has the 
power to take stringent actions against those companies not meeting the capture requirements.    


Thank you once again for your Departments’ commitment to this important environmental public health work. 
We look forward to seeing a new draft of regulations that take our concerns into account.   


 


Sincerely, 


 


New Mexico Environmental Public Health Network 
Lutheran Advocacy 
NM Voices for Children 
Moms Clean Air Force, New Mexico Chapter 
Health Action New Mexico 
American Lung Association 
University of New Mexico Population Health Undergraduate Network 
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From: Gerald Meinecke <gmeinecke@coldstreamenergy.com> 
Sent: Friday, August 28, 2020 8:50 AM
To: Ely, Sandra, NMENV <Sandra.Ely@state.nm.us>; Sandoval, Adrienne, EMNRD
<Adrienne.Sandoval@state.nm.us>
Cc: Randy Rohlfs <rrohlfs@coldstreamenergy.com>
Subject: [EXT] New Mexico Rulemaking Comments
 
Please find attached our rulemaking comments.
 
Gerald Meinecke
President and CEO
 


 


ColdStream Energy, LLC
8150 North Central Expressway, Suite 1550
Dallas, TX  75206
 
(direct)  (972) 362-8600
(cell)      (713) 304-9794
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From: yucca@earthcarenm.org
To: WasteRule, EMNRD, EMNRD
Cc: artemisio925@gmail.com
Subject: [EXT] Youth United For Climate Crisis Action (YUCCA) Public Comment
Date: Wednesday, September 16, 2020 4:59:10 PM


YUCCA is emailing to comment on the draft methane waste rules put forward
by the Oil Conservation division.


The OCD has set the goal of 98% of all gas being captured. However, this
requirement is not set by locality, meaning all of the reductions could
occur in the Permian. This would disproportionately impact Navajo and
Latino communities in the San Juan Basin, reinforcing the environmental
racism that New Mexico communities have experienced for generations. It is
crucial that the gas capture goal be set for each county, not just
statewide, to prevent this from happening.


Additionally, we believe that the OCD should reject drilling permits
without firm commitments for pipeline capacity. If a company doesn’t
follow through and down the road seeks permission to flare, then there
should be sanctions like revoking a permit or forcing a well to shut in.
Thank you.


Sincerely,


Youth United for Climate Crisis Action.
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From: Amy Miller
To: nm.oia@state.nm.us; WasteRule, EMNRD, EMNRD
Subject: [EXT] Letter regarding the proposed oil and gas rules
Date: Wednesday, September 16, 2020 2:57:13 PM
Attachments: Final methane letter September 2020.pdf


Good afternoon.  Please find the attached letter with comments regarding the rules from
several different organizations.  Thank you for your consideration.


Amy Miller
505-269-0287 
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NMED Air Quality Bureau 
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Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 



 



Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 



  



Thank you for your Departments’ commitment to adopting new oil and gas rules to reduce volatile organic 



compound and methane emissions here in New Mexico. The NM Environmental Public Health Network 



(NMEPHN), and it below mentioned partners, believes that regulations are critical to protect New Mexicans’ 



health, especially those in disproportionately impacted populations and underserved communities, and to 



address the ever-pressing climate crisis faced by our state and nation. Our organization, compromised of 



medical, environmental, and public health professionals throughout the state, is committed to bringing a voice to 



the public policy space to advocate for environmental policies that impact public health. To that end, NMEPHN 



and our partners have serious concerns with the recently proposed draft New Mexico Environment Department 



(NMED) rules from an air quality and public health perspective.  



New Mexico’s methane emissions have been a priority issue for our Network since our inception in 2018. The 



state’s more than 1 million tons per year of methane emissions, the most potent of all greenhouse gas emissions, 



is detrimental to our climate. Not only do these emissions cause environmental health impacts on our ever-



changing climate, ranging from increased drought to more wildfires, but the resulting ozone from oil and gas 



emissions also significantly impacts human health.  



According to a study published in Environmental Health Perspectives, scientists at the University of York’s 



Stockholm Environment Institute (SEI) estimate that long-term exposure to ozone is responsible for about 1 



million premature respiratory-related deaths each year. Five of New Mexico’s counties, which are home to 97 



percent of the state’s gas and oil wells, are at risk of violating federal ozone standards. The spread of COVID-



19, especially in underserved populations in rural New Mexico, including the Navajo Nation, has brought even 



more attention to the impacts of elevated air pollution on public health. 
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The draft rules include loopholes related to stripper wells and a proposed 15-ton pollution threshold that would 



exempt the majority of wells in New Mexico from the rules, thereby eliminating the potential for improving the 



health of populations living near these wells. If we are really going to address the public health issues associated 



with these emissions, we cannot have these exemptions. We also encourage the NMED to include pneumatic 



devices in the requirements for leak detection and repair, and to require monthly inspections for high-producing 



well sites.  



NMEPHN also believes that the proposed rules on methane waste from the Oil Conservation Division could be 



improved. The 98 percent capture requirement is appropriate, however rather than statewide, we encourage the 



state to set this 98 percent capture requirement at a more local (such as county by county) level in order to better 



protect local communities from pollution hotspots and to ensure that capture requirements are also applied to 



routine operations such as maintenance and blowdowns. Transparency and veracity of information will be critical 



moving forward on these rules. We encourage the Division to require independent third-party verification of 



venting and flaring data and to adopt an annual reporting requirement to ensure that the public can access 



meaningful data on the impacts of these regulations. Finally, the rules must also ensure that the Division has the 



power to take stringent actions against those companies not meeting the capture requirements.    



Thank you once again for your Departments’ commitment to this important environmental public health work. 



We look forward to seeing a new draft of regulations that take our concerns into account.   



 



Sincerely, 



 



New Mexico Environmental Public Health Network 



Lutheran Advocacy 



NM Voices for Children 



Moms Clean Air Force, New Mexico Chapter 



Health Action New Mexico 



American Lung Association 
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Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 
 
Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 
  


Thank you for your Departments’ commitment to adopting new oil and gas rules to reduce volatile organic 
compound and methane emissions here in New Mexico. The NM Environmental Public Health Network 
(NMEPHN), and it below mentioned partners, believes that regulations are critical to protect New Mexicans’ 
health, especially those in disproportionately impacted populations and underserved communities, and to 
address the ever-pressing climate crisis faced by our state and nation. Our organization, compromised of 
medical, environmental, and public health professionals throughout the state, is committed to bringing a voice to 
the public policy space to advocate for environmental policies that impact public health. To that end, NMEPHN 
and our partners have serious concerns with the recently proposed draft New Mexico Environment Department 
(NMED) rules from an air quality and public health perspective.  


New Mexico’s methane emissions have been a priority issue for our Network since our inception in 2018. The 
state’s more than 1 million tons per year of methane emissions, the most potent of all greenhouse gas emissions, 
is detrimental to our climate. Not only do these emissions cause environmental health impacts on our ever-
changing climate, ranging from increased drought to more wildfires, but the resulting ozone from oil and gas 
emissions also significantly impacts human health.  


According to a study published in Environmental Health Perspectives, scientists at the University of York’s 
Stockholm Environment Institute (SEI) estimate that long-term exposure to ozone is responsible for about 1 
million premature respiratory-related deaths each year. Five of New Mexico’s counties, which are home to 97 
percent of the state’s gas and oil wells, are at risk of violating federal ozone standards. The spread of COVID-
19, especially in underserved populations in rural New Mexico, including the Navajo Nation, has brought even 
more attention to the impacts of elevated air pollution on public health. 
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The draft rules include loopholes related to stripper wells and a proposed 15-ton pollution threshold that would 
exempt the majority of wells in New Mexico from the rules, thereby eliminating the potential for improving the 
health of populations living near these wells. If we are really going to address the public health issues associated 
with these emissions, we cannot have these exemptions. We also encourage the NMED to include pneumatic 
devices in the requirements for leak detection and repair, and to require monthly inspections for high-producing 
well sites.  


NMEPHN also believes that the proposed rules on methane waste from the Oil Conservation Division could be 
improved. The 98 percent capture requirement is appropriate, however rather than statewide, we encourage the 
state to set this 98 percent capture requirement at a more local (such as county by county) level in order to better 
protect local communities from pollution hotspots and to ensure that capture requirements are also applied to 
routine operations such as maintenance and blowdowns. Transparency and veracity of information will be critical 
moving forward on these rules. We encourage the Division to require independent third-party verification of 
venting and flaring data and to adopt an annual reporting requirement to ensure that the public can access 
meaningful data on the impacts of these regulations. Finally, the rules must also ensure that the Division has the 
power to take stringent actions against those companies not meeting the capture requirements.    


Thank you once again for your Departments’ commitment to this important environmental public health work. 
We look forward to seeing a new draft of regulations that take our concerns into account.   


 


Sincerely, 


 


New Mexico Environmental Public Health Network 
Lutheran Advocacy 
NM Voices for Children 
Moms Clean Air Force, New Mexico Chapter 
Health Action New Mexico 
American Lung Association 
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Good afternoon,
 
On behalf of FuelCell Energy Inc., I would like to submit the attached comments to the EMNRD
related to the proposed Venting and Flaring rules.
 
Please let me know if I can provide anything else or answer any questions.
 
 
Sincerely,
 
 
Brady Borcherding | Director, Government Affairs - West Coast
Phone: (415) 710-7167 | BBorcherding@fce.com


FuelCell Energy | 3 Great Pasture Rd | Danbury, CT 06810
www.fuelcellenergy.com |   


This transmittal and any attached files may contain proprietary or confidential information belonging to FuelCell Energy, Inc. If you are not
the intended recipient, you are hereby notified that you have received this transmittal in error. Any review, disclosure, use, dissemination,
distribution or copying of this information is strictly prohibited. If you suspect that you have received this communication in error, please
notify us immediately by telephone at 1-(203) 825-6000, or e-mail at jryan@fce.com and immediately delete this message and all its
attachments.  Thank you.
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September 16, 2020 
 
New Mexico Energy, Minerals, and Natural Resources Department 
Attn: Tiffany Polak 
1190 St. Francis Dr. 
Santa Fe, NM 87505 
 
RE: 19.15.27 Rulemaking for Venting and Flaring of Natural Gas; and 19.15.28 Rulemaking for 
Natural Gas Gathering Systems 
 
Dear Ms. Polak: 
 



FuelCell Energy, Inc. (“FCE”) appreciates the opportunity to comment on the draft rules 
for venting and flaring of natural gas by the New Mexico Energy Minerals and Natural 
Resources Department (“EMNRD”). We would like to thank the staff of the EMNRD for their 
work to draft thoughtful regulations that will reduce emissions and improve air quality across 
New Mexico. FCE is submitting these comments to provide insight into how stationary fuel cell 
technology could greatly assist the State of New Mexico in meeting its important emissions 
reductions goals. 
 
I. INTRODUCTION 



With more than 10 million megawatt hours of clean electricity produced, FuelCell Energy 
is a global leader in delivering environmentally responsible distributed power solutions through 
our proprietary carbonate fuel cell platforms. Our stationary fuel cells provide affordable, clean, 
and 24-hour onsite energy to a broad range of customers including utility companies, 
municipalities, universities, hospitals, government entities and industrial and commercial 
enterprises. Our fuel cell platform is a clean, efficient alternative to traditional combustion-
based power generation. Because FCE fuel cells use non-combustion technology, we achieve far 
higher efficiency than traditional on-site combustion generation without criteria air emissions 
like NOx, SOx and particulates that contribute to smog formation, acid rain and long-term 
negative health outcomes in neighboring communities.  



 
FCE offers utility-scale distributed generation, on-site power generation and combined 



heat and power, with the differentiating ability to do so utilizing multiple sources of fuel 
including natural gas, renewable biogas from anaerobic digesters, wastewater treatment 
facilities, and landfills. FCE can efficiently convert waste products like biomethane or flare gases 
into clean electricity without harmful emissions. One of our platforms produces hydrogen in 
addition to electricity and heat, and can be fueled with the same range of commercial and 
waste gases. 
 
II. COMMENTS 



FCE would like to respond specifically to item #2 of the request from EMNRD for input 
related to “Examples of technologies or regulatory programs utilizing non-combustion emission  
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control technologies, like fuel cells, as a means of reducing or eliminating emissions for 
inclusion in Section 20.2.50.15 NMAC.”1 
 
 FCE fuel cells cleanly and efficiently convert chemical energy from hydrogen-rich fuels 
into electrical power and high quality heat via an electrochemical process. When a suitable fuel, 
such as natural gas or flare gas enters the fuel cell stack, it reacts electrochemically with oxygen 
to produce electric current, heat, and water. Our fuel cells have the ability to continuously 
generate electricity as long as fuel is supplied. With a reliable supply of flare gas, our fuel cells 
could easily provide baseload power onsite to facilities or export power to the grid. We have 
multiple installations at wastewater treatment plants where we have been able to reduce or 
completely eliminate flaring operations through the use of waste gas to generate clean 
electricity. The oil industry has newer technology choices to use other than diesel or gas 
powered generators for local electricity supply from waste gas. With a sufficient gas capture 
system, FCE fuel cells could provide constant reliable power to on site operations and reduce 
natural gas emissions and leaks for long-term field operations.  In addition to avoided local 
emissions, the power produced by on site fuel cells is substantially cleaner than grid power, 
resulting in avoided CO2 and criteria pollutants beyond the avoided flare emissions. 
 
 FCE recommends the EMNRD include a standard streamlined process by which non-
combustion technologies can be tested, rated, and certified for use. Certifying technologies 
through a uniform process creates clarity in understanding the emissions reduction potential of 
each technology, making more accurate the emissions reporting that will be required under 
these regulations. Regulators and industry alike will have a clear picture of what applications 
each technology has and what benefits can be derived from each. Additionally, once a 
technology has been certified, regulators will not have to test and approve each unit on a case-
by-case basis, expediting deployment and working to reduce emissions faster. For years, 
California and Connecticut have used expedited processes like this to evaluate and deploy clean 
technology for greenhouse gas reduction and air pollution elimination with measurable success. 
 
  We recommend that the state and the EMNRD include a set of criteria and carbon 
emissions standards for non-combustion technologies in addition to the emissions standards 
for engines and turbines. These standards should include ultra-low thresholds for NOx, VOC, 
and PM emissions and provide a preference for non-combustion technologies as a solution for 
flare gas reduction. 
 



To advance that preference for cleaner technologies, the state and the EMNRD should 
consider including incentives in its methane rule for the use of non-combustion technology that 
meet these new standards. The state may wish to consider incentivizing technology in an order 
that maximizes incentives for the lowest criteria emissions technology first followed by overall 
greenhouse gas emissions reductions. In addition, added benefits that could be incentivized 
and captured from non-combustion technologies include the production of hydrogen for 
vehicle fueling, pipeline decarbonization, or other applications. FCE would recommend that the 
state not allow criteria air emissions reduction requirements to be offset using added benefits 
or efficiencies from combustion technology. The state may also wish to encourage the creation  



                                                           
1 “NMED Ozone Precursor Rule for Oil and Natural Gas Sector” July 20, 2020. P.1. 
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of distribution incentives for increased reliability where needed. The collection of waste gas at a 
wide scale could be used to generate electricity for oil wells or sold back to the broader New  
Mexico electric grid using a feed-in tariff that values the lowest emissions. The EMNRD should  
consider how an incentive structure could create additional environmental and economic value 
over and above meeting the required emissions reductions requirements.  



 
III. CONCLUSION 



FCE appreciates the chance to offer feedback on this draft rule to the EMNRD. We 
applaud the work of the State of New Mexico to engage in a robust deliberative process to 
promulgate regulations that will reduce methane flaring and venting across the oil and gas 
industry. In addition to being the right policy decision for the environment, these regulations 
can offer a pathway for emitters to capture and put to productive use the gas that otherwise 
would have been burned incompletely or lost to the atmosphere from venting. 



 
We are excited to work with the EMNRD and the State of New Mexico as these 



regulations progress to bring New Mexico the benefits of clean energy generated by our fuel 
cells. 
 
 



Respectfully submitted, 
 
         /s/   
  
Jennifer Arasimowicz 
EVP, General Counsel, Chief  
Administrative Officer & Corp. Secretary 
FuelCell Energy, Inc.  
3 Great Pasture Road  
Danbury, CT 06810  
(203) 825-6070  
jarasimowicz@fce.com 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Brady Borcherding  
Dir. of Government Affairs, West Coast  
FuelCell Energy, Inc.  
3 Great Pasture Road  
Danbury, CT 06810  
(415) 710-7167  
bborcherding@fce.com 
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New Mexico Energy, Minerals, and Natural Resources Department 
Attn: Tiffany Polak 
1190 St. Francis Dr. 
Santa Fe, NM 87505 
 
RE: 19.15.27 Rulemaking for Venting and Flaring of Natural Gas; and 19.15.28 Rulemaking for 
Natural Gas Gathering Systems 
 
Dear Ms. Polak: 
 


FuelCell Energy, Inc. (“FCE”) appreciates the opportunity to comment on the draft rules 
for venting and flaring of natural gas by the New Mexico Energy Minerals and Natural 
Resources Department (“EMNRD”). We would like to thank the staff of the EMNRD for their 
work to draft thoughtful regulations that will reduce emissions and improve air quality across 
New Mexico. FCE is submitting these comments to provide insight into how stationary fuel cell 
technology could greatly assist the State of New Mexico in meeting its important emissions 
reductions goals. 
 
I. INTRODUCTION 


With more than 10 million megawatt hours of clean electricity produced, FuelCell Energy 
is a global leader in delivering environmentally responsible distributed power solutions through 
our proprietary carbonate fuel cell platforms. Our stationary fuel cells provide affordable, clean, 
and 24-hour onsite energy to a broad range of customers including utility companies, 
municipalities, universities, hospitals, government entities and industrial and commercial 
enterprises. Our fuel cell platform is a clean, efficient alternative to traditional combustion-
based power generation. Because FCE fuel cells use non-combustion technology, we achieve far 
higher efficiency than traditional on-site combustion generation without criteria air emissions 
like NOx, SOx and particulates that contribute to smog formation, acid rain and long-term 
negative health outcomes in neighboring communities.  


 
FCE offers utility-scale distributed generation, on-site power generation and combined 


heat and power, with the differentiating ability to do so utilizing multiple sources of fuel 
including natural gas, renewable biogas from anaerobic digesters, wastewater treatment 
facilities, and landfills. FCE can efficiently convert waste products like biomethane or flare gases 
into clean electricity without harmful emissions. One of our platforms produces hydrogen in 
addition to electricity and heat, and can be fueled with the same range of commercial and 
waste gases. 
 
II. COMMENTS 


FCE would like to respond specifically to item #2 of the request from EMNRD for input 
related to “Examples of technologies or regulatory programs utilizing non-combustion emission  
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control technologies, like fuel cells, as a means of reducing or eliminating emissions for 
inclusion in Section 20.2.50.15 NMAC.”1 
 
 FCE fuel cells cleanly and efficiently convert chemical energy from hydrogen-rich fuels 
into electrical power and high quality heat via an electrochemical process. When a suitable fuel, 
such as natural gas or flare gas enters the fuel cell stack, it reacts electrochemically with oxygen 
to produce electric current, heat, and water. Our fuel cells have the ability to continuously 
generate electricity as long as fuel is supplied. With a reliable supply of flare gas, our fuel cells 
could easily provide baseload power onsite to facilities or export power to the grid. We have 
multiple installations at wastewater treatment plants where we have been able to reduce or 
completely eliminate flaring operations through the use of waste gas to generate clean 
electricity. The oil industry has newer technology choices to use other than diesel or gas 
powered generators for local electricity supply from waste gas. With a sufficient gas capture 
system, FCE fuel cells could provide constant reliable power to on site operations and reduce 
natural gas emissions and leaks for long-term field operations.  In addition to avoided local 
emissions, the power produced by on site fuel cells is substantially cleaner than grid power, 
resulting in avoided CO2 and criteria pollutants beyond the avoided flare emissions. 
 
 FCE recommends the EMNRD include a standard streamlined process by which non-
combustion technologies can be tested, rated, and certified for use. Certifying technologies 
through a uniform process creates clarity in understanding the emissions reduction potential of 
each technology, making more accurate the emissions reporting that will be required under 
these regulations. Regulators and industry alike will have a clear picture of what applications 
each technology has and what benefits can be derived from each. Additionally, once a 
technology has been certified, regulators will not have to test and approve each unit on a case-
by-case basis, expediting deployment and working to reduce emissions faster. For years, 
California and Connecticut have used expedited processes like this to evaluate and deploy clean 
technology for greenhouse gas reduction and air pollution elimination with measurable success. 
 
  We recommend that the state and the EMNRD include a set of criteria and carbon 
emissions standards for non-combustion technologies in addition to the emissions standards 
for engines and turbines. These standards should include ultra-low thresholds for NOx, VOC, 
and PM emissions and provide a preference for non-combustion technologies as a solution for 
flare gas reduction. 
 


To advance that preference for cleaner technologies, the state and the EMNRD should 
consider including incentives in its methane rule for the use of non-combustion technology that 
meet these new standards. The state may wish to consider incentivizing technology in an order 
that maximizes incentives for the lowest criteria emissions technology first followed by overall 
greenhouse gas emissions reductions. In addition, added benefits that could be incentivized 
and captured from non-combustion technologies include the production of hydrogen for 
vehicle fueling, pipeline decarbonization, or other applications. FCE would recommend that the 
state not allow criteria air emissions reduction requirements to be offset using added benefits 
or efficiencies from combustion technology. The state may also wish to encourage the creation  


                                                           
1 “NMED Ozone Precursor Rule for Oil and Natural Gas Sector” July 20, 2020. P.1. 
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of distribution incentives for increased reliability where needed. The collection of waste gas at a 
wide scale could be used to generate electricity for oil wells or sold back to the broader New  
Mexico electric grid using a feed-in tariff that values the lowest emissions. The EMNRD should  
consider how an incentive structure could create additional environmental and economic value 
over and above meeting the required emissions reductions requirements.  


 
III. CONCLUSION 


FCE appreciates the chance to offer feedback on this draft rule to the EMNRD. We 
applaud the work of the State of New Mexico to engage in a robust deliberative process to 
promulgate regulations that will reduce methane flaring and venting across the oil and gas 
industry. In addition to being the right policy decision for the environment, these regulations 
can offer a pathway for emitters to capture and put to productive use the gas that otherwise 
would have been burned incompletely or lost to the atmosphere from venting. 


 
We are excited to work with the EMNRD and the State of New Mexico as these 


regulations progress to bring New Mexico the benefits of clean energy generated by our fuel 
cells. 
 
 


Respectfully submitted, 
 
         /s/   
  
Jennifer Arasimowicz 
EVP, General Counsel, Chief  
Administrative Officer & Corp. Secretary 
FuelCell Energy, Inc.  
3 Great Pasture Road  
Danbury, CT 06810  
(203) 825-6070  
jarasimowicz@fce.com 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Brady Borcherding  
Dir. of Government Affairs, West Coast  
FuelCell Energy, Inc.  
3 Great Pasture Road  
Danbury, CT 06810  
(415) 710-7167  
bborcherding@fce.com 
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From: Szczepanski, Reena
To: WasteRule, EMNRD, EMNRD
Subject: [EXT] Comments on draft rules regulating waste, volatile organic compounds and oxides of nitrogen
Date: Wednesday, September 16, 2020 4:47:45 PM
Attachments: Comment on Methane Rules.Egolf 20200916.pdf


Dear Ms. Polak,
Attached please find the comments of Speaker Brian Egolf on the draft rules regulating waste,
volatile organic compounds (VOCs) and oxides of nitrogen (NOx).
Sincerely,
Reena Szczepanski
 
 
Reena Szczepanski | Chief of Staff
Office of Speaker Brian Egolf
New Mexico House of Representatives
Rm 101, New Mexico State Capitol
(505) 986-4782/986-4748
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BRIAN EGOLF 
Speaker of the House 



D – Santa Fe – 47 



 



State Capitol, Suite 104 



Santa Fe, NM 87501 



Phone: (505) 986-4782 



Email: Brian.Egolf@nmlegis.gov 



     



COMMITTEES: 



Judiciary 



Rules & Order of Business 



Taxation & Revenue 



 



INTERIM COMMITTEES: 



Co-Chair: Legislative Council 



Capitol Buildings Planning Commission 



Public School Capital Outlay Oversight Task Force 



 



 



Energy, Minerals, and Natural Resources Department 
Tiffany Polak 
3rd Floor, Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 
EMNRD.WasteRule@state.nm.us 
via electronic mail 
 
Environmental Improvement Board 
Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505 
NM.Methanestrategy@state.nm.us  
nm.oai@state.nm.us 
via electronic mail 
 
RE:  NMED and EMNRD draft rules regulating waste, volatile organic compounds and oxides 



of nitrogen – methane emission reduction  
 
Dear Commissioners: 
 
Thank you for the opportunity to comment on the proposed rules relating to methane reduction 
through the regulation of waste, volatile organic compounds, and oxides of nitrogen. 
 
Climate change is an issue of utmost importance to the people of New Mexico, which is why 
members of the Legislature and I have focused tremendous resources and time to address the 
effects of climate change.  With the rollback of the federal rules regulating methane emissions, 
it is now up to New Mexico to ensure that we protect our environment in a way that reasonably 
considers the cost of compliance by the oil and gas industry. 
 
Minimize Carve-outs.  I urge you to take care in the crafting of these regulations to ensure that 
none of the rules and regulations adopted inadvertently allow the vast majority of the wells in 
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New Mexico to escape regulation.  Specifically, I urge you to reconsider the exemptions for 
stripper wells and the 15 tons per year pollution threshold for volatile organic compounds 
presently in the draft rules.   By one estimate I have seen, these two exemptions combined 
would exempt 95% of all wells in New Mexico.  While it is important to consider the cost of 
compliance for smaller stripper wells, I believe that the overriding concerns of public health and 
climate change force the adoption of regulations that will result in substantial reductions in 
methane emissions from stripper wells.  I also believe that this goal can be achieved in a way 
that provides for economic viability of stripper wells without subjecting public health to further 
risk.  
 
Frequent Inspection of High Producing Well Sites.  The research shows that great gains in 
methane reduction can be achieved by identifying and eliminating sites that are “super-emitters.”  
I urge you to consider monthly inspections and leak detection and repair requirements for high 
producing well sites and for sites that have been found to have emitted large amounts of 
methane. 
 
Move to Eliminate Pneumatic Devices.  The use of pneumatic devices in the oil industry is a 
common practice to help regulate fluids, pressure, and temperature.  While the benefit to 
industry of these devices is understood, it is also clear that public health pays a price for their 
use.  Pneumatic devices routinely leak small amounts of methane continually and often fail, 
which results in significant methane emissions.  Electric devices are a better alternative to 
pneumatic ones, and we should adopt rules that incentivize the industry to switch to electric 
devices.  While access to electricity has been an issue in the oil and gas fields, the departments 
can easily establish means to encourage industry to solve this issue with utility companies or 
private companies that readily offer solar-powered solutions to oil field needs.  Additionally, the 
rules should consider requiring “zero-bleed” or zero emission pneumatics within a reasonable 
time frame, regardless of whether a site has access to electricity.  If a company still chooses to 
use pneumatic devices, it makes sense to extend leak detection and repair requirements to these 
pneumatic devices. 
 
Use Incentives.  I urge you to maximize the use of incentives in the rules to encourage 
companies to use best practices at all times and self-identify issues.  For example,  



• Amend the New Mexico Civil Penalty Policy to encourage better self-reporting of issues 
in a manner that allows persons that conduct, in good faith, voluntary environmental or 
health and safety audits of regulated facilities and operations to receive reduced (or 
eliminated) regulatory liability from administrative penalties for violations discovered, 
disclosed, and corrected within a reasonable amount of time as is done in Texas;1 



• Incentivize companies that have shut down wells temporarily to reopen after a full leak 
detection and repair process has occurred; and/or   



• Incentivize companies that have shut down wells to install zero-bleed equipment upon 
restart that replaces pneumatic equipment.  
 



 
1 Texas Environmental, Health, and Safety Audit Privilege Act, https://www.crgtexas.com/2018/03/05/texas-
environmental-health-safety-audit-privilege-act/ 
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Ensure sufficient and appropriate Tribal consultation.  As described in the Methane Advisory 
Panel report, a number of promising methane reduction technologies and work processes can 
either harm or benefit Tribal communities, lifeways, and cultural properties. In the process of 
rulemaking, agencies should consider how regulatory options could harm or benefit Tribal 
communities, lifeways, and cultural processes, and where possible should require options to be 
implemented in ways that will reduce harmful effects or secure co-benefits for Tribal 
Communities, lifeways, and cultural properties. The agencies should consult with Tribes and 
with the NM Indian Affairs Department to identify potential co-benefits and harms. 



Native communities experience unique and disproportionate harms from oil and gas production.  
As sovereign nations, government-to-government consultation under federal and state laws and 
policies are required. See New Mexico State-Tribal Collaboration Act, NMSA 11-18-1 et seq.; 
Consultation and Coordination with Indian Tribal Governments, Exec. Order 13175 (Nov. 6, 
2000).  Tribal communities, lifeways, and cultural properties are also protected by numerous 
federal and state laws. See e.g., New Mexico Cultural Properties Act, NMSA 18-6-1 et seq.; 
National Historic Preservation Act, 54 U.S.C. § 302706. 



It is important to ensure that the perspectives of Tribal communities are considered and included 
in the rules.  



 



Respectfully submitted, 



 



Brian Egolf 













From: Jessica Pace
To: WasteRule, EMNRD, EMNRD
Subject: [EXT] Comment on EMNRD draft rule
Date: Tuesday, September 15, 2020 11:08:19 AM
Attachments: WLN OCD Letter, 9-16-20.docx


Good morning, 


Please find attached a comment letter on the EMNRD draft rule from Western Leaders
Network Executive Director Gwen Lachelt. 


Jessica Pace


-- 
Jessica Pace
Program Coordinator
Western Leaders Network
PO Box 4433
Durango CO 81302
615-294-2049
www.westernleaders.org
www.facebook.com/WestLeaders/
https://twitter.com/WestLeaders
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Re: Methane Rulemakings 


Date: Sept. 16, 2020 





Dear Secretary Cottrell Propst, 





As director of Western Leaders Network, I applaud the leadership of Gov. Lujan Grisham and her administration for committing to developing nation-leading rules to reduce methane and air pollution from the oil and gas industry. But if this commendable and necessary goal is to be achieved, the Oil Conservation Division must make some critical amendments to its draft rule to ensure that these regulations are meaningful, enforceable and will protect all New Mexicans. 





I write to urge OCD to reconsider its rules to strengthen enforcement and restrictions on venting and flaring methane pollution. As written, the draft rule allows too many exemptions for venting, and allows oil and gas companies to vent or flare during routine operations. OCD should ban both venting and flaring except for in the case of emergencies to protect health and safety. 





Furthermore, OCD should tighten enforcement measures to give the agency the ability to take meaningful action when companies are not in compliance; deny drilling permits to applicants without firm agreements for pipeline capacity; require third-party verification to ensure companies accurately report venting and flaring data; and improve transparency by offering more opportunities for public engagement on regional decision-making. 





Western Leaders Network is a nonpartisan nonprofit organization of local and tribal elected leaders across the Interior West, including more than 50 in New Mexico who in June wrote to the Governor in support of her pledge to enact nationally leading methane and air pollution rules this year. 





Methane is a powerful greenhouse gas that accounts for 25 percent of global warming we’re experiencing today. This unhampered, climate-changing pollution has resulted in worsening air quality, making it that much harder to address the dangerous levels of ozone pollution in counties with oil and gas activity. With hotter temperatures, New Mexico will see more drought and severe wildfire seasons. And methane waste costs New Mexico taxpayers more than $40 million in foregone tax and royalty revenue annually, which is something we can’t afford, especially as we deal with the health and economic repercussions of the COVID-19 pandemic. 





For all these reasons, OCD must have strong oversight of ozone-forming pollutants from oil and gas operations and ensure major reductions of methane pollution as a co-benefit to those rules from both an air quality and climate change perspective. 





As the Trump administration removes critical federal regulations and safeguards to reduce methane waste and pollution, New Mexico has a unique opportunity to lead the nation with comprehensive statewide rules to address climate change and protect its communities’ health and environment. I urge OCD to honor this opportunity and correct the defects in its draft rule, so New Mexicans can breathe clean air, collect needed taxpayer revenue, and recover their local economies in the wake of this pandemic. 





Sincerely, 








Gwen Lachelt, Executive Director


Western Leaders Network
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Re: Methane Rulemakings  
Date: Sept. 16, 2020  
 
Dear Secretary Cottrell Propst,  
 
As director of Western Leaders Network, I applaud the leadership of Gov. Lujan Grisham and her 
administration for committing to developing nation-leading rules to reduce methane and air pollution from the 
oil and gas industry. But if this commendable and necessary goal is to be achieved, the Oil Conservation 
Division must make some critical amendments to its draft rule to ensure that these regulations are meaningful, 
enforceable and will protect all New Mexicans.  
 
I write to urge OCD to reconsider its rules to strengthen enforcement and restrictions on venting and flaring 
methane pollution. As written, the draft rule allows too many exemptions for venting, and allows oil and gas 
companies to vent or flare during routine operations. OCD should ban both venting and flaring except for in 
the case of emergencies to protect health and safety.  
 
Furthermore, OCD should tighten enforcement measures to give the agency the ability to take meaningful 
action when companies are not in compliance; deny drilling permits to applicants without firm agreements for 
pipeline capacity; require third-party verification to ensure companies accurately report venting and flaring 
data; and improve transparency by offering more opportunities for public engagement on regional decision-
making.  
 
Western Leaders Network is a nonpartisan nonprofit organization of local and tribal elected leaders across the 
Interior West, including more than 50 in New Mexico who in June wrote to the Governor in support of her 
pledge to enact nationally leading methane and air pollution rules this year.  
 
Methane is a powerful greenhouse gas that accounts for 25 percent of global warming we’re experiencing 
today. This unhampered, climate-changing pollution has resulted in worsening air quality, making it that much 
harder to address the dangerous levels of ozone pollution in counties with oil and gas activity. With hotter 
temperatures, New Mexico will see more drought and severe wildfire seasons. And methane waste costs New 
Mexico taxpayers more than $40 million in foregone tax and royalty revenue annually, which is something we 
can’t afford, especially as we deal with the health and economic repercussions of the COVID-19 pandemic.  
 
For all these reasons, OCD must have strong oversight of ozone-forming pollutants from oil and gas operations 
and ensure major reductions of methane pollution as a co-benefit to those rules from both an air quality and 
climate change perspective.  
 
As the Trump administration removes critical federal regulations and safeguards to reduce methane waste and 
pollution, New Mexico has a unique opportunity to lead the nation with comprehensive statewide rules to 
address climate change and protect its communities’ health and environment. I urge OCD to honor this 
opportunity and correct the defects in its draft rule, so New Mexicans can breathe clean air, collect needed 
taxpayer revenue, and recover their local economies in the wake of this pandemic.  
 
Sincerely,  
 


 
Gwen Lachelt, Executive Director 
Western Leaders Network 



https://static1.squarespace.com/static/589e56be46c3c44d745ac992/t/5efb974c793351184888a2d9/1593546573561/WLN+Letter+to+NM+Gov.+%26+State+Agencies.pdf
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From: Stacie Slay
To: WasteRule, EMNRD, EMNRD
Subject: [EXT] Draft Rules Comment due by Sept. 16th
Date: Tuesday, September 8, 2020 9:54:48 AM


Please set the requirement for gas capture  by locality either by county or basin.  If
not, companies operating in multiple localities could just elect one locality and
disproportionately affect one or the other basins in NM and will not reach the 98%
capture goal set by the NM Oil Conservation Division.


Thank you


Stacie Slay
La Plata, NM 87418
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From: Andrew Baker
To: Methanestrategy, NM, NMENV; NMOAI, NMENV; WasteRule, EMNRD, EMNRD
Subject: [EXT] Public Comment on Draft Methane Rules
Date: Wednesday, September 16, 2020 4:27:41 PM
Attachments: Methane Letter.pdf


ATT00001.htm


Hello!


My name is Andrew Baker and I am submitting the attached public comment as a concerned
citizen of the state, as well as an employee representing Health Action New Mexico. I
appreciate your department’s commitment to curbing oil and gas pollution and methane
emissions, but I believe that the rules as currently written do not do enough to protect the
health of New Mexicans. I hope that you consider these comments in your deliberation.


Have a good day!



mailto:andrew@healthactionnm.org

mailto:NM.Methanestrategy@state.nm.us
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NM Environmental Public Health Network  
New Mexico Voices for Children  
New Mexico Public Health Association  
Lutheran Advocacy  
Moms Clean Air Force 
Health Action New Mexico  
American Lung Association 
University of NM Population Health Undergraduate Network 



 
  
September 15, 2020 



 



 
Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 



 



Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 



  



Thank you for your Departments’ commitment to adopting new oil and gas rules to reduce volatile organic 



compound and methane emissions here in New Mexico. The NM Environmental Public Health Network 



(NMEPHN), and it below mentioned partners, believes that regulations are critical to protect New Mexicans’ 



health, especially those in disproportionately impacted populations and underserved communities, and to 



address the ever-pressing climate crisis faced by our state and nation. Our organization, compromised of 



medical, environmental, and public health professionals throughout the state, is committed to bringing a voice to 



the public policy space to advocate for environmental policies that impact public health. To that end, NMEPHN 



and our partners have serious concerns with the recently proposed draft New Mexico Environment Department 



(NMED) rules from an air quality and public health perspective.  



New Mexico’s methane emissions have been a priority issue for our Network since our inception in 2018. The 



state’s more than 1 million tons per year of methane emissions, the most potent of all greenhouse gas emissions, 



is detrimental to our climate. Not only do these emissions cause environmental health impacts on our ever-



changing climate, ranging from increased drought to more wildfires, but the resulting ozone from oil and gas 



emissions also significantly impacts human health.  



According to a study published in Environmental Health Perspectives, scientists at the University of York’s 



Stockholm Environment Institute (SEI) estimate that long-term exposure to ozone is responsible for about 1 



million premature respiratory-related deaths each year. Five of New Mexico’s counties, which are home to 97 



percent of the state’s gas and oil wells, are at risk of violating federal ozone standards. The spread of COVID-



19, especially in underserved populations in rural New Mexico, including the Navajo Nation, has brought even 



more attention to the impacts of elevated air pollution on public health. 
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NM Environmental Public Health Network  
New Mexico Voices for Children  
New Mexico Public Health Association  
Lutheran Advocacy  
Moms Clean Air Force 
Health Action New Mexico  
American Lung Association 
University of NM Population Health Undergraduate Network 



 
  
The draft rules include loopholes related to stripper wells and a proposed 15-ton pollution threshold that would 



exempt the majority of wells in New Mexico from the rules, thereby eliminating the potential for improving the 



health of populations living near these wells. If we are really going to address the public health issues associated 



with these emissions, we cannot have these exemptions. We also encourage the NMED to include pneumatic 



devices in the requirements for leak detection and repair, and to require monthly inspections for high-producing 



well sites.  



NMEPHN also believes that the proposed rules on methane waste from the Oil Conservation Division could be 



improved. The 98 percent capture requirement is appropriate, however rather than statewide, we encourage the 



state to set this 98 percent capture requirement at a more local (such as county by county) level in order to better 



protect local communities from pollution hotspots and to ensure that capture requirements are also applied to 



routine operations such as maintenance and blowdowns. Transparency and veracity of information will be critical 



moving forward on these rules. We encourage the Division to require independent third-party verification of 



venting and flaring data and to adopt an annual reporting requirement to ensure that the public can access 



meaningful data on the impacts of these regulations. Finally, the rules must also ensure that the Division has the 



power to take stringent actions against those companies not meeting the capture requirements.    



Thank you once again for your Departments’ commitment to this important environmental public health work. 



We look forward to seeing a new draft of regulations that take our concerns into account.   



 



Sincerely, 



 



New Mexico Environmental Public Health Network 



Lutheran Advocacy 



NM Voices for Children 



Moms Clean Air Force, New Mexico Chapter 



Health Action New Mexico 



American Lung Association 



University of New Mexico Population Health Undergraduate Network 











-


Andrew Baker He/Him
Communications/Policy Analyst


505.270.3205 (cell)
505.322.2152 (main office)
www.HealthActionNM.org


Health Action NM is a non-profit, statewide consumer advocacy organization that works to ensure that all NM communities have access to quality, affordable and accountable medical/dental care.















From: Torres, Susan, EMNRD
To: WasteRule, EMNRD, EMNRD
Subject: FW: Methane rules public comment
Date: Tuesday, August 11, 2020 12:59:24 PM


Please submit the below comment for consideration.


Susan Torres
Public Information Officer | Energy, Minerals & Natural Resources Department


P: (505) 476-3226
E: susan.torres@state.nm.us


t: @emnrdnm
www.emnrd.state.nm.us


-----Original Message-----
From: Judy SMITH <jchasmith@msn.com>
Sent: Thursday, August 6, 2020 7:16 AM
To: Torres, Susan, EMNRD <Susan.Torres@state.nm.us>
Subject: [EXT] Methane rules public comment


My name is Judith Chasnoff Smith. I represent Congregation  Albert on the Board if NM Interfaith Power and Light.
I am very concerned about the loopholes left in the new proposed rules for control of methane pollution.  For
example ALK sites must be monitored for flaring and allowing pollution to continue to affect the health of our
citizens . Children, such as my own grandchildren are now put at risk. My faith has taught me to value our
environment for all . Our  state is obligated to protect the health and welfare.
Please correct this plan so that loopholes are closed!


Judy Smith
NM Interfaith Power and Light
Respect, Empower, Include
Sent from my iPhone
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September 15, 2020 


 


 
Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 
 
Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 
  


Thank you for your Departments’ commitment to adopting new oil and gas rules to reduce volatile organic 
compound and methane emissions here in New Mexico. The NM Environmental Public Health Network 
(NMEPHN), and it below mentioned partners, believes that regulations are critical to protect New Mexicans’ 
health, especially those in disproportionately impacted populations and underserved communities, and to 
address the ever-pressing climate crisis faced by our state and nation. Our organization, compromised of 
medical, environmental, and public health professionals throughout the state, is committed to bringing a voice to 
the public policy space to advocate for environmental policies that impact public health. To that end, NMEPHN 
and our partners have serious concerns with the recently proposed draft New Mexico Environment Department 
(NMED) rules from an air quality and public health perspective.  


New Mexico’s methane emissions have been a priority issue for our Network since our inception in 2018. The 
state’s more than 1 million tons per year of methane emissions, the most potent of all greenhouse gas emissions, 
is detrimental to our climate. Not only do these emissions cause environmental health impacts on our ever-
changing climate, ranging from increased drought to more wildfires, but the resulting ozone from oil and gas 
emissions also significantly impacts human health.  


According to a study published in Environmental Health Perspectives, scientists at the University of York’s 
Stockholm Environment Institute (SEI) estimate that long-term exposure to ozone is responsible for about 1 
million premature respiratory-related deaths each year. Five of New Mexico’s counties, which are home to 97 
percent of the state’s gas and oil wells, are at risk of violating federal ozone standards. The spread of COVID-
19, especially in underserved populations in rural New Mexico, including the Navajo Nation, has brought even 
more attention to the impacts of elevated air pollution on public health. 



mailto:nm.oai@state.nm.us

mailto:EMNRD.WasteRule@state.nm.us





 
 
NM Environmental Public Health Network  
New Mexico Voices for Children  
New Mexico Public Health Association  
Lutheran Advocacy  
Moms Clean Air Force 
Health Action New Mexico  
American Lung Association 
University of NM Population Health Undergraduate Network 


 
  
The draft rules include loopholes related to stripper wells and a proposed 15-ton pollution threshold that would 
exempt the majority of wells in New Mexico from the rules, thereby eliminating the potential for improving the 
health of populations living near these wells. If we are really going to address the public health issues associated 
with these emissions, we cannot have these exemptions. We also encourage the NMED to include pneumatic 
devices in the requirements for leak detection and repair, and to require monthly inspections for high-producing 
well sites.  


NMEPHN also believes that the proposed rules on methane waste from the Oil Conservation Division could be 
improved. The 98 percent capture requirement is appropriate, however rather than statewide, we encourage the 
state to set this 98 percent capture requirement at a more local (such as county by county) level in order to better 
protect local communities from pollution hotspots and to ensure that capture requirements are also applied to 
routine operations such as maintenance and blowdowns. Transparency and veracity of information will be critical 
moving forward on these rules. We encourage the Division to require independent third-party verification of 
venting and flaring data and to adopt an annual reporting requirement to ensure that the public can access 
meaningful data on the impacts of these regulations. Finally, the rules must also ensure that the Division has the 
power to take stringent actions against those companies not meeting the capture requirements.    


Thank you once again for your Departments’ commitment to this important environmental public health work. 
We look forward to seeing a new draft of regulations that take our concerns into account.   


 


Sincerely, 


 


New Mexico Environmental Public Health Network 
Lutheran Advocacy 
NM Voices for Children 
Moms Clean Air Force, New Mexico Chapter 
Health Action New Mexico 
American Lung Association 
University of New Mexico Population Health Undergraduate Network 








From: Addison Guelker
To: WasteRule, EMNRD, EMNRD
Subject: [EXT] Fasken comments for EMNRD Waste Rule
Date: Wednesday, September 16, 2020 2:03:21 PM
Attachments: image001.png


OCD_Fasken Cover Letter Comments on Draft Methane Rule.pdf


Please find attached Fasken Oil and Ranch, Ltd.’s comments to the proposed Draft Methane Rule.
 
Appreciate it,
 
 
 
 


Addison Guelker
Regulatory Analyst
Bus: 432-687-1777 | Direct: 432-687-0222
Cell: 432-556-8661
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From: Angelo Tomedi
To: WasteRule, EMNRD, EMNRD
Subject: [EXT] Feedback on the EMNRD draft rule
Date: Sunday, August 9, 2020 7:44:46 AM


Tiffany Polak, NM EMNRD 


Dear Ms. Polak,


My name is Dr. Angelo Tomedi. I am a Family Medicine physician. I live in Albuquerque and
work in the UNM Southeast Heights clinic and for Presbyterian Hospital in Socorro. I am
speaking on my own behalf and out of concern for the patients who suffer from the adverse
effects of methane and air pollution from oil and gas development. I want to thank the New
Mexico Energy, Minerals and Natural Resources Department for the opportunity to offer
feedback regarding the EMNRD waste rule.


New Mexico has a methane waste and pollution problem that is polluting our air, harming our
climate, and posing a serious health threat to all New Mexicans, as well as costing our schools
millions of dollars in revenue. The pollution emitted from oil and gas production worsens
asthma and affects lung development in children, and causes other serious health problems. A
recent study has shown that pregnant women who live close to oil and gas wells have a higher
risk of preterm birth, which is the leading cause of infant death.
 
Our state has some of the worst methane pollution in the nation. Important changes in the
OCD waste rule are needed to protect New Mexicans, especially the Navajo and Latino
communities, from the harmful effects of methane waste. The goal of capturing 98% gas
capture seems appropriate, but OCD should set the goal on the basis of locality such as county
or basin. Enforcement of gas capture requirements needs to be tightened. The rule should
create automatic triggers for meaningful action rather than merely stating that the OCD may
pursue a set of general actions against a company that is not compliant. OCD should require
companies to contract with independent third-party verification to ensure accurate and reliable
venting and flaring data. And finally, there are too many exemptions for venting in the draft
rule.
 
Gov. Lujan Grisham has committed to adopting the oil and gas rules that are needed to cut
methane and air pollution and safeguard the health of New Mexicans and the health of our
planet. I would like to strongly urge the agencies to make the critical rule changes necessary to
honor that commitment. 
 
Thank you
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From: Whitaker, James, EMNRD
To: WasteRule, EMNRD, EMNRD
Subject: Following up to share electronic documents from 7/27/2020 meeting with AS, TP and GW
Date: Monday, July 27, 2020 6:20:35 PM
Attachments: 2020 OCD Waste Rule.pptx


NaturalGasWasteDraftRules-July202020.pdf


Hello Tiffany,


Sending per your request. The pdf has inline comments, you may need to turn on comments
in Adobe on the right sidebar to see them properly.


Please let me know if you have any questions or would like to discuss further.


Thank You


James
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2020 OCD Waste Rule


Consolidated IT Comments








Intent of this meeting


Very supportive of the new waste rule


Want to have a discussion on IT aspects of the rule in case OCD decides you want to make clarifications and revisions of the proposed rule.


We don’t need to decide IT processes now but want to have high level discussion regarding possibilities in case you think the rule needs change.


Provide comments from another set of eyes with a fresh perspective. 


I am summarizing IT comments for efficiency during this session but full PDF comments can be provided.











19.15.27.8  B C and D


B = During Drilling – no exceptions bar emergency


Emergencies require


Email 2 hours


C-129 24 hours


Notify in indeterminate way as soon as practical after ceasing


C-141 – if they hit the 


C = During Completion Operations – no exceptions bar emergency


Why no reporting here? Is this an oversight?


D = During Production Operators – exceptions for AQP,  maintenance and testing.


Emergencies require 


Email 2 hours


C-129 24 hours


Notify in indeterminate way as soon as practical after ceasing


C-141?








19.15.27.8 E.(1)


(1) Measurement on Wells 


Intent here seems to be to get equipment set up to measure venting and flaring vols per API


(a) All non-stripper wells with APD from 6/2021 onward require special equipment to measure venting and flaring at the well


(d) Not aware of C-116 being submitted annually by operators. Are they keeping them for potential OCD inspection? How would this support computation of flaring and venting?








19.15.27.8 E.(2) and (3)


C-115 has per WC gas production (at integer level of reporting)


C-115 has aggregated gas disposition too including venting and flaring


Current Gas Dispositions have Transported/Sold, Flaring, Venting, Gas Lift, Repressuring, Used on Property, Lost and Other at pool property level.


Is there a type “not suitable for transportation” or is it “vented or flared during an emergency and not suitable for transportation”. If first, what happens to this gas?


What will C-115B have? Looks like “Lost Gas” on a volumetric and percentage basis and “Vented and Flared”  volumetrically each for (a) thru (t) categories.


Not clearly stated at what level. Per OGRID? Per API?





Possible Issues with integer MCF reporting?








19.15.27.8 E.(4) 


New C-129 filing requirements.


Could be associated with wells, TB, pipeline, etc? Assumes the facility is in OCD’s database … may want operator to submit positional information so we can confirm and later map it.


19.15.27.8 E.(6) 


Is 20.2.27 NMAC being rewritten? On NMAC it is reserved.


Am I missing something?








19.15.27.9 A


A. Statewide natural gas capture requirements


Only addresses vented and flared. What about “lost”? 


Baseline loss rate not strictly defined. Assume it is (1 – 2021 percentage capture)


Baseline for EACH OPERATOR based on their operations from 2021


98% by EOY 2026.











19.15.27.9 B. Accounting 


19.15.27.9 B Report certifiying compliance with statewide.


Basically this appears to be an “accounting” calculation by the operator that uses qualifying C-129 and ALARM to remove certain gas volumes from both numerator and denominator.


(1) So emergency flares and vents don’t count? 


(2) Subject to approval remove non-saleable gas?


(3) Subject to approval beneficial use?


ALARM credits are defined in terms of the leak they detect.




















19.15.27.9 D. Natural Gas Management Plan


(3) Minor issue: Operator will submit a revised “Natural Gas Management Plan” 30 days after a gathering system becomes available? Not a “Gas Capture Plan”?

















19.15.28 Natural Gas Gathering Systems


We don’t have Gathering systems in our Facilities


Not clear what their extent can be? Each one is completely separate and does not contain sub-gathering systems or overlaps? 


What is their full life cycle? What is the equivalent of P&A?


GIS digitally formatted as-built map in 19.15.28.13 would include all operator submitted data needed to collect the full set of NM gas gathering systems, right?


Requirement for annual review and/ resubmission? Operators could certify using the system.


Requirement for annual operator report to division. Does this mean any time during the calendar year?


Questions on reporting and related validation? These are not on C-115.




















19.15.28.22 C.  Measurement and Reporting 


C-115B ALSO used for this


On a per gathering system basis? Or a per operator basis?


Again “Lost” is mentioned without being defined	


If operator has both wells and gathering system these are on same form?


Notifications


How come no email in 2 hours?


How come no notification when cease?























Reminder of  Existing Forms and Functionality


APD –gas capture plan


C-115 – venting and flaring by property


C-129 – exception to no flare rule


C-141 – releases


New C-129


Required 24 hours after begin flare or vent


Won’t necessarily have the final numbers right?


Amendments? Initial / Final?








New C-115B


Changed to 30 days?


Submitted with C-115 if needed?


Can be submitted separately if only have natural gas gathering systems?














New Forms


Notification of Venting/Flaring event (by email)


Notification of Cessation of Venting/Flaring event 


New C-129 


C-115B


19.15.27.8  D.(3)(a) calls for AVO inspections to be made and documented but not supplied unless requested. Format?


19.15.27.8 D.(5)(e) call for flare stack inspections to be made and documented but not supplied unless requested.  Format?


19.15.27.9 A.(2) Plan required for those <60% capture


ALARM capture credit form


Natural Gas Capture Plan 


Variance to 19.15.28.12 Cover


Gas Capture System GIS submission / update to division (2 “forms”)?


Notification of Gas Capture System in service


Annual Inspection for new and existing gathering pipelines






















jfwhi


Sticky Note


What about midstream venting and flaring currently reported on C-141?

















jfwhi


Sticky Note


Implications for online system?





jfwhi


Sticky Note


Notify who? On what form?





jfwhi


Sticky Note


Is this both a C-129 and a C-141? 





jfwhi


Sticky Note


How would we know this?





jfwhi


Sticky Note


Why by email. Could be many other things. THere are others like this.











jfwhi


Sticky Note


Strict definition of stripper, not BBLOE





jfwhi


Sticky Note


 Is there a standard format OCD requires?





jfwhi


Sticky Note


How notify? who?











jfwhi


Sticky Note


Again, Is it a flare or release?





jfwhi


Sticky Note


Again, who? How?





jfwhi


Sticky Note


Again format?





jfwhi


Sticky Note


Already the case.





jfwhi


Sticky Note


At WELL level, not POOL/PROP





jfwhi


Sticky Note


SO C-141 only required during emergency and malfunction?





jfwhi


Sticky Note


NOt aware of C-116 being submitted, annually or not











jfwhi


Sticky Note


This is on C-115 now. 





jfwhi


Sticky Note


Sold gas is often from multiple wells in one POD, especially south east.





jfwhi


Sticky Note


For that well? For that POD? What are the numerator and denominator for this percentage?





jfwhi


Sticky Note


Balancing between C-115 and C-115B?





jfwhi


Sticky Note


Confusion about what "object" flaring and venting is associated with? Well? Facility? Pump?











jfwhi


Sticky Note


Requirements for C-129 fields





jfwhi


Sticky Note


This is reserved:http://164.64.110.134/nmac/T20C002





jfwhi


Sticky Note


So in 5 years reduce their OGRID level by 80%?





jfwhi


Sticky Note


Also, what is promptly?Why is this is our rules? This is 20.2.27





jfwhi


Sticky Note


What happens with extended?





jfwhi


Sticky Note


WIll they be motiviated to game their baseline?Up to 98%?Natural gas captured?











jfwhi


Sticky Note


When? In what format?





jfwhi


Sticky Note





jfwhi


Sticky Note


C-145 implication





jfwhi


Sticky Note


By hearing? By Administrative?





jfwhi


Sticky Note


What does this mean?





jfwhi


Sticky Note


Is this a new form?





jfwhi


Sticky Note


Why not on C-115B?Unsuitable for sale, but need approval?





jfwhi


Sticky Note











jfwhi


Sticky Note


ALARM credits





jfwhi


Sticky Note


Replace Gas Capture plan





jfwhi


Sticky Note


Sniches get 10%





jfwhi


Sticky Note


10% linear or 10% compounded





jfwhi


Sticky Note


Probably another APD screen?

















jfwhi


Sticky Note


Need for revised C-129? This seems to have additional elements to prove their due diligence.











jfwhi


Sticky Note


Credit tracking system











jfwhi


Sticky Note


Seems like a facility? They should all be gas transporter OGRID.





jfwhi


Sticky Note


Should they be reporting C-115B?What is the denominator?











jfwhi


Sticky Note





jfwhi


Sticky Note


Wrong Date





jfwhi


Sticky Note


Discuss with John and Natalie











jfwhi


Sticky Note


Forms?





























jfwhi


Sticky Note


What is the identifier? For wells it is API. What is it for a gas gathering system? gas pod?











jfwhi


Sticky Note























jfwhi


Sticky Note


WRong date? 2021?

















jfwhi


Sticky Note


Missing C-147, C-148





jfwhi


Sticky Note


In here but NOT on website: C-122B-G C-124, C-125 and C-130











jfwhi


Sticky Note


This is changing, right? 





























jfwhi


Sticky Note


Moving up to 30th day of the month following the production month. What about February? Never has 30 days.











jfwhi


Sticky Note


Probably needs to change? 














































































2020 OCD Waste Rule
Consolidated IT Comments







Intent of this meeting


• Very supportive of the new waste rule


• Want to have a discussion on IT aspects of the rule in case OCD 
decides you want to make clarifications and revisions of the proposed 
rule.


• We don’t need to decide IT processes now but want to have high level 
discussion regarding possibilities in case you think the rule needs 
change.


• Provide comments from another set of eyes with a fresh perspective. 


• I am summarizing IT comments for efficiency during this session but 
full PDF comments can be provided.







19.15.27.8  B C and D


• B = During Drilling – no exceptions bar emergency
• Emergencies require


• Email 2 hours


• C-129 24 hours


• Notify in indeterminate way as soon as practical after ceasing
• C-141 – if they hit the 


• C = During Completion Operations – no exceptions bar emergency
• Why no reporting here? Is this an oversight?


• D = During Production Operators – exceptions for AQP,  maintenance and testing.
• Emergencies require 


• Email 2 hours


• C-129 24 hours
• Notify in indeterminate way as soon as practical after ceasing


• C-141?







19.15.27.8 E.(1)


• (1) Measurement on Wells 
• Intent here seems to be to get equipment set up to measure venting and 


flaring vols per API


• (a) All non-stripper wells with APD from 6/2021 onward require special 
equipment to measure venting and flaring at the well


• (d) Not aware of C-116 being submitted annually by operators. Are they 
keeping them for potential OCD inspection? How would this support 
computation of flaring and venting?







19.15.27.8 E.(2) and (3)


• C-115 has per WC gas production (at integer level of reporting)


• C-115 has aggregated gas disposition too including venting and flaring
• Current Gas Dispositions have Transported/Sold, Flaring, Venting, Gas Lift, 


Repressuring, Used on Property, Lost and Other at pool property level.
• Is there a type “not suitable for transportation” or is it “vented or flared during an 


emergency and not suitable for transportation”. If first, what happens to this gas?


• What will C-115B have? Looks like “Lost Gas” on a volumetric and 
percentage basis and “Vented and Flared”  volumetrically each for (a) thru 
(t) categories.
• Not clearly stated at what level. Per OGRID? Per API?


• Possible Issues with integer MCF reporting?







19.15.27.8 E.(4) 


• New C-129 filing requirements.
• Could be associated with wells, TB, pipeline, etc? Assumes the facility is in 


OCD’s database … may want operator to submit positional information so 
we can confirm and later map it.


19.15.27.8 E.(6) 


• Is 20.2.27 NMAC being rewritten? On NMAC it is reserved.


• Am I missing something?







19.15.27.9 A


• A. Statewide natural gas capture requirements
• Only addresses vented and flared. What about “lost”? 


• Baseline loss rate not strictly defined. Assume it is (1 – 2021 percentage 
capture)


• Baseline for EACH OPERATOR based on their operations from 2021


• 98% by EOY 2026.







19.15.27.9 B. Accounting 


• 19.15.27.9 B Report certifiying compliance with statewide.
• Basically this appears to be an “accounting” calculation by the operator that 


uses qualifying C-129 and ALARM to remove certain gas volumes from both
numerator and denominator.


• (1) So emergency flares and vents don’t count? 


• (2) Subject to approval remove non-saleable gas?


• (3) Subject to approval beneficial use?


• ALARM credits are defined in terms of the leak they detect.







19.15.27.9 D. Natural Gas Management Plan


• (3) Minor issue: Operator will submit a revised “Natural Gas 
Management Plan” 30 days after a gathering system becomes 
available? Not a “Gas Capture Plan”?







19.15.28 Natural Gas Gathering Systems


• We don’t have Gathering systems in our Facilities
• Not clear what their extent can be? Each one is completely separate and does 


not contain sub-gathering systems or overlaps? 
• What is their full life cycle? What is the equivalent of P&A?
• GIS digitally formatted as-built map in 19.15.28.13 would include all operator 


submitted data needed to collect the full set of NM gas gathering systems, 
right?


• Requirement for annual review and/ resubmission? Operators could certify 
using the system.


• Requirement for annual operator report to division. Does this mean any time 
during the calendar year?


• Questions on reporting and related validation? These are not on C-115.







19.15.28.22 C.  Measurement and Reporting 


• C-115B ALSO used for this


• On a per gathering system basis? Or a per operator basis?
• Again “Lost” is mentioned without being defined


• If operator has both wells and gathering system these are on same 
form?


• Notifications
• How come no email in 2 hours?


• How come no notification when cease?







Reminder of  Existing Forms and Functionality
• APD –gas capture plan


• C-115 – venting and flaring by property


• C-129 – exception to no flare rule


• C-141 – releases


New C-129
• Required 24 hours after begin flare or vent


• Won’t necessarily have the final numbers right?


• Amendments? Initial / Final?







New C-115B
• Changed to 30 days?


• Submitted with C-115 if needed?


• Can be submitted separately if only have natural gas gathering 
systems?







New Forms


• Notification of Venting/Flaring event (by email)


• Notification of Cessation of Venting/Flaring event 


• New C-129 


• C-115B


• 19.15.27.8  D.(3)(a) calls for AVO inspections to be made and documented but not supplied unless requested. Format?


• 19.15.27.8 D.(5)(e) call for flare stack inspections to be made and documented but not supplied unless requested.  Format?


• 19.15.27.9 A.(2) Plan required for those <60% capture


• ALARM capture credit form


• Natural Gas Capture Plan 


• Variance to 19.15.28.12 Cover


• Gas Capture System GIS submission / update to division (2 “forms”)?


• Notification of Gas Capture System in service


• Annual Inspection for new and existing gathering pipelines







jfwhi

Sticky Note

What about midstream venting and flaring currently reported on C-141?











jfwhi

Sticky Note

Implications for online system?



jfwhi

Sticky Note

Notify who? On what form?



jfwhi

Sticky Note

Is this both a C-129 and a C-141? 



jfwhi

Sticky Note

How would we know this?



jfwhi

Sticky Note

Why by email. Could be many other things. THere are others like this.







jfwhi

Sticky Note

Strict definition of stripper, not BBLOE



jfwhi

Sticky Note

 Is there a standard format OCD requires?



jfwhi

Sticky Note

How notify? who?







jfwhi

Sticky Note

Again, Is it a flare or release?



jfwhi

Sticky Note

Again, who? How?



jfwhi

Sticky Note

Again format?



jfwhi

Sticky Note

Already the case.



jfwhi

Sticky Note

At WELL level, not POOL/PROP



jfwhi

Sticky Note

SO C-141 only required during emergency and malfunction?



jfwhi

Sticky Note

NOt aware of C-116 being submitted, annually or not







jfwhi

Sticky Note

This is on C-115 now. 



jfwhi

Sticky Note

Sold gas is often from multiple wells in one POD, especially south east.



jfwhi

Sticky Note

For that well? For that POD? What are the numerator and denominator for this percentage?



jfwhi

Sticky Note

Balancing between C-115 and C-115B?



jfwhi

Sticky Note

Confusion about what "object" flaring and venting is associated with? Well? Facility? Pump?







jfwhi

Sticky Note

Requirements for C-129 fields



jfwhi

Sticky Note

This is reserved:http://164.64.110.134/nmac/T20C002



jfwhi

Sticky Note

So in 5 years reduce their OGRID level by 80%?



jfwhi

Sticky Note

Also, what is promptly?Why is this is our rules? This is 20.2.27



jfwhi

Sticky Note

What happens with extended?



jfwhi

Sticky Note

WIll they be motiviated to game their baseline?Up to 98%?Natural gas captured?
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Sticky Note

When? In what format?



jfwhi

Sticky Note



jfwhi

Sticky Note

C-145 implication



jfwhi

Sticky Note

By hearing? By Administrative?



jfwhi

Sticky Note

What does this mean?



jfwhi

Sticky Note

Is this a new form?



jfwhi

Sticky Note

Why not on C-115B?Unsuitable for sale, but need approval?



jfwhi

Sticky Note







jfwhi

Sticky Note

ALARM credits



jfwhi

Sticky Note

Replace Gas Capture plan



jfwhi

Sticky Note

Sniches get 10%



jfwhi

Sticky Note

10% linear or 10% compounded



jfwhi

Sticky Note

Probably another APD screen?











jfwhi

Sticky Note

Need for revised C-129? This seems to have additional elements to prove their due diligence.







jfwhi

Sticky Note

Credit tracking system







jfwhi

Sticky Note

Seems like a facility? They should all be gas transporter OGRID.



jfwhi

Sticky Note

Should they be reporting C-115B?What is the denominator?







jfwhi

Sticky Note



jfwhi

Sticky Note

Wrong Date



jfwhi

Sticky Note

Discuss with John and Natalie







jfwhi

Sticky Note

Forms?



















jfwhi

Sticky Note

What is the identifier? For wells it is API. What is it for a gas gathering system? gas pod?
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Sticky Note
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Sticky Note

WRong date? 2021?











jfwhi

Sticky Note

Missing C-147, C-148
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Sticky Note

In here but NOT on website: C-122B-G C-124, C-125 and C-130
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Sticky Note

This is changing, right? 
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Sticky Note

Moving up to 30th day of the month following the production month. What about February? Never has 30 days.







jfwhi

Sticky Note

Probably needs to change? 
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From: Jeff Thrope
To: Kenney, James, NMENV; sarah.cottrell@state.nm.us
Cc: Sandoval, Adrienne, EMNRD; Ely, Sandra, NMENV; nm.ojai@state.nm.us; WasteRule, EMNRD, EMNRD
Subject: [EXT] Outdoor Recreation Business Letter Urges Improvements to Methane Rule Making Process
Date: Wednesday, September 16, 2020 1:49:35 PM
Attachments: Methane Letter New Mexico 091620.pdf


To the Honorable James C. Kenney and Sarah Cottrell Probst,


Please find the attached letter from the outdoor business community expressing support for the methane rule making
process and urging improvements specifically regarding methane waste and ozone air pollution problems.


Thank you,


Jeff Thrope
Public Land Solutions
847-721-2408
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September 16th, 2020 
 
James C. Kenney 
Cabinet Secretary 
New Mexico Environment Dept. 
1190 St. Francis Drive, Suite N4050 
Santa Fe, New Mexico 87505 
 



 
 
Sarah Cottrell Propst 
Cabinet Secretary 
Energy, Mineral & Natural Resources Dept. 
1220 South St. Francis Dr.  
Santa Fe, NM 87505  



The undersigned outdoor businesses applaud Governor Lujan Grisham’s commitment to adopting nationally leading 
oil and gas rules to cut methane and air pollution. While we appreciate the hard work that the New Mexico 
Environment Department (NMED) and the Energy, Mineral and Natural Resources Department (EMNRD) have 
done to date to develop such rules, we urge these agencies to make critical changes necessary to protect the health of 
New Mexicans and grow the state’s outdoor recreation industry.  
 
New Mexico has a methane waste and oil and gas air pollution problem, and it’s causing harm to the state’s unique 
outdoor recreation brand by ruining our air and harming our climate. Methane is a powerful climate change pollutant 
responsible for 25 percent of the warming we experience today, and New Mexico is a primary source of our nation’s 
methane pollution. While we work to promote our unique cultural heritage along with our hiking, biking, fishing, 
skiing, and rafting along with many other outstanding outdoor activities, New Mexico is increasingly known as the 
nation’s leading methane hotspot.  
 
While the NMED and EMNRD proposals begin to address these important methane waste and ozone air pollution 
problems, they do not go far enough to meet the Governor’s goal of establishing nationally leading rules. For 
instance, large loopholes in the NMED proposal mean it will leave oil and gas air pollution from thousands of wells 
unchecked. The agency should remove these loopholes. And while the Oil Conservation Division (OCD) of 
EMNRD has developed a reasonable approach for a methane waste rule, important changes are still needed to limit 
venting and flaring and require enforcement of gas capture plans.  
 
To keep our air clean and protect the outdoor recreation businesses that are core to the New Mexican economy, we 
need strong rules to reduce air and climate pollution. We urge NMED and OCD to improve their methane and air 
quality proposals to meet the Governor’s goals and protect our businesses. As we all dig out of the current economic 
crisis, it’s more important now than ever to maintain New Mexico’s iconic outdoor brand and continue to grow 
clean jobs in our outdoor recreation industry.  
 
CC:  Adrienne Sandoval, OCD 
 Sandra Ely, NMED 
 
Sincerely,  
 
Jay Carroll  
El Rey Court 
Santa Fe, NM  
 
Nick Streit  
The Reel Life  
Taos, NM  
 
Nick Streit  
Taos Fly Shop 
Taos, NM  
 
Martyn Pearson 
Gila Hike and Bike 
Silver City, NM 
 



John Watson 
The Radavist  
Santa Fe, NM  
 
Michael Bower 
Taos Ski Valley 
El Prado, NM  
 
Van Beachman 
Solitary Angler 
Taos, NM  
 
Jeff Thrope  
Cold Splinters 
Abiquiu, NM  
 



Bryan Pletta 
Stone Age Climbing Gym 
Albuquerque, NM 
 
Britt Runyon Huggins 
New Wave Rafting LLC 
Embudo, NM  
 
Kyle Hawari  
Taos Mountain Energy Foods, 
LLC  
Questa, NM  
 












 


 


 
September 16th, 2020 
 
James C. Kenney 
Cabinet Secretary 
New Mexico Environment Dept. 
1190 St. Francis Drive, Suite N4050 
Santa Fe, New Mexico 87505 
 


 
 
Sarah Cottrell Propst 
Cabinet Secretary 
Energy, Mineral & Natural Resources Dept. 
1220 South St. Francis Dr.  
Santa Fe, NM 87505  


The undersigned outdoor businesses applaud Governor Lujan Grisham’s commitment to adopting nationally leading 
oil and gas rules to cut methane and air pollution. While we appreciate the hard work that the New Mexico 
Environment Department (NMED) and the Energy, Mineral and Natural Resources Department (EMNRD) have 
done to date to develop such rules, we urge these agencies to make critical changes necessary to protect the health of 
New Mexicans and grow the state’s outdoor recreation industry.  
 
New Mexico has a methane waste and oil and gas air pollution problem, and it’s causing harm to the state’s unique 
outdoor recreation brand by ruining our air and harming our climate. Methane is a powerful climate change pollutant 
responsible for 25 percent of the warming we experience today, and New Mexico is a primary source of our nation’s 
methane pollution. While we work to promote our unique cultural heritage along with our hiking, biking, fishing, 
skiing, and rafting along with many other outstanding outdoor activities, New Mexico is increasingly known as the 
nation’s leading methane hotspot.  
 
While the NMED and EMNRD proposals begin to address these important methane waste and ozone air pollution 
problems, they do not go far enough to meet the Governor’s goal of establishing nationally leading rules. For 
instance, large loopholes in the NMED proposal mean it will leave oil and gas air pollution from thousands of wells 
unchecked. The agency should remove these loopholes. And while the Oil Conservation Division (OCD) of 
EMNRD has developed a reasonable approach for a methane waste rule, important changes are still needed to limit 
venting and flaring and require enforcement of gas capture plans.  
 
To keep our air clean and protect the outdoor recreation businesses that are core to the New Mexican economy, we 
need strong rules to reduce air and climate pollution. We urge NMED and OCD to improve their methane and air 
quality proposals to meet the Governor’s goals and protect our businesses. As we all dig out of the current economic 
crisis, it’s more important now than ever to maintain New Mexico’s iconic outdoor brand and continue to grow 
clean jobs in our outdoor recreation industry.  
 
CC:  Adrienne Sandoval, OCD 
 Sandra Ely, NMED 
 
Sincerely,  
 
Jay Carroll  
El Rey Court 
Santa Fe, NM  
 
Nick Streit  
The Reel Life  
Taos, NM  
 
Nick Streit  
Taos Fly Shop 
Taos, NM  
 
Martyn Pearson 
Gila Hike and Bike 
Silver City, NM 
 


John Watson 
The Radavist  
Santa Fe, NM  
 
Michael Bower 
Taos Ski Valley 
El Prado, NM  
 
Van Beachman 
Solitary Angler 
Taos, NM  
 
Jeff Thrope  
Cold Splinters 
Abiquiu, NM  
 


Bryan Pletta 
Stone Age Climbing Gym 
Albuquerque, NM 
 
Britt Runyon Huggins 
New Wave Rafting LLC 
Embudo, NM  
 
Kyle Hawari  
Taos Mountain Energy Foods, 
LLC  
Questa, NM  
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From: Terri Cole
To: NMOAI, NMENV; WasteRule, EMNRD, EMNRD
Subject: [EXT] Proposed Methane Regulations Public Comment
Date: Tuesday, September 15, 2020 11:01:51 AM
Attachments: Methane Rules Letter 09.15.20.pdf


Good morning,


Please find attached a letter from the Greater Albuquerque Chamber of Commerce, which
offers the Albuquerque business community's perspective on the proposed emissions and
waste rules.


Thank you,
Terri



mailto:tcole@greaterabq.com
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September 15, 2020 
 
Dear Secretary Cottrell Propst and Secretary Kenney, 
 
As New Mexicans, we share a deep love for the clean air, sprawling public lands, and rich natural beauty 
that makes our state the Land of Enchantment. As leaders in our business community, we believe that 
protecting our unique environment should always be among our state’s top priorities.  We also believe 
this important mission can be achieved alongside – and does not need to conflict with – the critical goal 
of developing a growing private sector and strong tax revenue base in New Mexico.   
 
Today, we are writing in opposition to energy industry regulations that we believe – as currently written 
– are onerous, are in need of modification, and come at a time when the industry is poorly positioned to 
absorb their impact and the state’s fiscal position is deeply concerning. We do not object to balanced 
and reasonable industry regulations, but the new proposed requirements give us great pause, 
particularly due to the absence of a formalized attempt to quantify the impact they could have on our 
state’s economic welfare. We think it is reasonable to request that a fair and thorough economic impact 
study be conducted to determine the extent of harm these regulations would cause, given the outsized 
and critical role that oil and gas production plays in New Mexico’s economy.   
 
When Governor Michelle Lujan Grisham issued an executive order in January 2019 directing agencies to 
develop regulations to limit methane emissions from the oilfield, she could never have predicted where 
2020 would take our state. The global COVID-19 pandemic and international disruptions to energy 
markets have been twin blows to our state economy and budget – challenges that make it painful to 
even contemplate adding new, burdensome requirements on energy production in New Mexico. 
 
We understand your agencies are working to protect the health and beauty of our lands, but this can 
and should be achieved in a way that does not harm our state’s economic health, which is heavily 
dependent on oil and gas production. Over a third of our state government’s revenues come from the 
production of oil and gas; communities all over our state rely on education dollars and road funding 
generated by the industry. Any new regulations must be carefully crafted to guarantee they don’t 
compromise our fiscal future, leading to tax increases, delays in or termination of services, or cuts to 
schools. New Mexicans cannot afford these consequences, and certainly not in the midst of a crisis. 
 
As demand for global energy recovers, we expect our state’s oil and gas production to recover as well. 
However, the timeline on which prices and production levels will rebound is largely unknown and 
unpredictable, like the course of the virus and other geopolitical events that have a sizable impact on 
the state’s energy outlook. As our state continues to navigate this delicate environment that can change 
dramatically week by week, we ask that energy regulators not add to that uncertainty. 
 
Like all New Mexicans, we value our environment and agree we should protect our state’s natural 
beauty for generations to come. We also urge energy regulators to protect New Mexicans’ immediate 
future as well, by carefully weighing input from experts on all sides and in the area of fiscal policy. Our 
state’s way out of this crisis – and first, the way through it – hangs in the balance. 
 
 











 
 
Sincerely, 
 
 



 
Kyle Beasley 
Chair, GACC Board of Directors  
Senior Vice President, Bank of Albuquerque 
 
 



 
Terri Cole 
President and CEO 
Greater Albuquerque Chamber of Commerce 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 



 
Norm Becker  
Chair-Elect, GACC Board of Directors  
President and CEO, New Mexico Mutual 
 
 



Sherman McCorkle 
Advocacy Chair, GACC Board of Directors 
CEO, SS&TP Development Corporation 
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Kyle Beasley 
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Terri Cole 
President and CEO 
Greater Albuquerque Chamber of Commerce 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 


 
Norm Becker  
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Sherman McCorkle 
Advocacy Chair, GACC Board of Directors 
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From: Doucette, Paul
To: WasteRule, EMNRD, EMNRD
Cc: Wilcoxon, Bruce
Subject: [EXT] Subject: Baker Hughes Comments re EMNRD Natural Gas Waste Draft Rule
Date: Wednesday, September 16, 2020 3:08:19 PM
Attachments: Baker Hughes comments on EMNRD Natural Gas Waste Rule - 09162020.docx


Dear Department Staff,
 
The attached document includes the Baker Hughes comments on New Mexico Energy Minerals and
Natural Resources Department Natural Gas Waste draft rule. We appreciate the chance to
participate in this public comment period and applaud the Department’s extra effort to engage
stakeholders on this important topic. We look forward to continuing our engagement during the
formal public comment period once draft regulations are developed.
 
Sincerely,
 
 
Paul
 
Paul Doucette
Energy Transition Executive & General Manager
Policy & Stakeholder Engagement
Baker Hughes


 
713-647-2227


 



mailto:paul.doucette@BakerHughes.com
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Paul Doucette


Executive & General Manager, Policy & Stakeholder Engagement


17021 Aldine Westfield	


Houston, Texas 77073, USA









September 16, 2020





Oil Conservation Division 


New Mexico Energy, Minerals and Natural Resources Department 


Wendell Chino Building


1220 South St. Francis Drive


Santa Fe, NM 87505





Re: 	Draft Rulemaking: Natural Gas Waste Rule


 


Baker Hughes (NYSE: BKR) is pleased to submit initial comments to the New Mexico Energy, Minerals and Natural Resources Department, Oil Conservation Division on the draft version of the state’s natural gas waste rule for the oil and natural gas sector (Draft Rule).





Baker Hughes is an energy technology company that provides solutions to energy and industrial customers worldwide. Built on a century of experience and with operations in over 120 countries, our innovative technologies and services are taking energy forward – making it safer, cleaner, and more efficient for people and the planet.


 


We have a long history of working with operators large and small to drive more effective, efficient, and environmentally responsible oil and gas development in New Mexico.  From our offices in Hobbs and Artesia, Baker Hughes provides a full range of products and services from drilling and completion, to artificial lift and pressure control, to measurement and sensing and digital solutions.





Baker Hughes has technology today to cost-effectively detect, monitor and reduce methane emissions, utilizing associated gas otherwise flared as fuel; detecting and repairing leaks to improve flare combustion efficiency; or upgrading equipment to reduce venting in the course of ordinary operations. For instance, our technology such as LUMEN and flare.IQ not only help operators achieve their low carbon objectives, but also help drive down operational cost.


· Our flare.IQ flare control solution reduces methane emissions, ensures high-efficiency flare combustion, and reduces steam usage in flare systems. flare.IQ uses advanced algorithms to ensure a proper balance between flare, steam and fuel in the flare stack and prevent inefficient steaming. 


· LUMEN is our integrated monitoring technology that detects fugitive emissions, quantifies the emission rate, and identifies the source location in real-time so operators can take immediate action and save costs. LUMEN Sky is an aerial drone-based platform fitted with an optical gas imaging camera to detect and pinpoint the location of an emission source. Sky utilizes computer vision-based analytics to estimate the flow rate of an emission source. LUMEN Terrain is a ground based IIOT (industrial internet of things) system that uses concentration data collected by a network of point sensors, along with local environmental conditions, to continuously monitor the emissions at a site and to alert operators to any anomalies caused by leaks or abnormal operations. 





Natural gas flaring, venting and fugitive emissions are a critical issue and we believe the industry must commit to reducing those emissions. Natural gas is helping achieve the world’s carbon-reduction goals, but production-related emissions threaten to undermine that progress and impact the industry’s social license to operate. Our goal as a technology provider is to develop innovative solutions that help our customers thrive in a lower carbon business environment. The industry will continue to innovate, and at speed.  It is our position that any regulatory framework should be technology neutral and performance based, and it ought to embrace new technologies and encourage competition. Guided by that position, we offer the following comments and recommendations.








Section 19.15.27.7 DEFINITIONS


A. ALARM means advanced leak detection and repair monitoring[footnoteRef:1] [1:  The recommendations apply equally to the definition of ALARM in proposed Section 19.15.28.7(A) NMAC. ] 



Comment: Section 19.15.27.7(A) NMAC defines the ALARM acronym but does not include any description of what constitutes ALARM technology, particularly in the context of compliance with the proposed rule.





Baker Hughes Recommendation: ALARM - advanced leak detection and repair monitoring – should be defined as: 


Any science-based methodology and/or technology that can be demonstrated to achieve an overall emissions volume reduction equivalent to or greater than that achieved through the standard method (ex. portable analyzer or optical gas imaging camera, tri-annual inspections).





Section 19.15.27.8 VENTING AND FLARING OF NATURAL GAS


B. Venting and flaring during drilling operations


(1) The operator shall capture and combust natural gas escaping from the well using best available control technologies.





Comment: The Draft Rule uses the term “best available control technologies” only once in both 19.15.27 NMAC and 19.15.28 NMAC and does not the define the term in Section 19.15.27.7 NMAC. Best available control technology (BACT) has a specific definition under U.S. Federal Clean Air Act[footnoteRef:2] within the context the Prevention of Significant Deterioration (PSD) program. Use of the term in the Draft Rule without definition has the potential to cause confusion among operators seeking to comply with a final rule. [2:  Clean Air Act, section 169(3). "Definitions."] 






Baker Hughes Recommendation: To avoid confusion with the Federal Clean Air Act BACT requirement, we recommend either providing a definition of the term in Section 19.15.27.7 NMAC or rephrasing/eliminating the term in the Section 19.15.27.8(B)(1) NMAC.








Section 19.15.27.9 STATEWIDE NATURAL GAS CAPTURE REQUIREMENTS[footnoteRef:3] [3:  Recommendations apply equally to the division approval process for ALARM technology - Section 19.15.28.23 (B) NMAC] 



(B)(4) The operator may obtain a credit against a reported volume of lost natural gas by using a division-approved ALARM technology to monitor, discover, report, isolate and make repairs to prevent leaks of natural gas.





Comment: Section 19.15.27.9(B)(4) NAMC refers to division-approved ALARM technology however, the Draft Rule do not speak to the process for obtaining division approval for existing or new ALARM technology. It is important for ALARM equipment providers to understand the division approval process to 1) quickly and efficiently supply operators the equipment they need to comply with a final rule and 2) develop and commercialize new ALARM technologies.





Baker Hughes Recommendations:


1. Include the concept of division approval in a revised definition of ALARM in Section 19.15.27.7(A) to avoid the necessity of restatement elsewhere in the Draft Rule.


2. Describe within the Draft Rule the process by which operators and equipment providers can obtain division approval for existing and new ALARM technologies.  We recommend that process includes the following elements:


a. Emission reduction estimates including methodology and supporting data. 


b. Description of how the technology and/or methodology will achieve a reduction in total emissions volume equivalent to or greater than the standard method.


c. Provision for operators to meet their regulatory obligations while piloting innovative and science-based methodologies and technologies for the purpose of demonstrating the above.


d. Provision for operators to apply to use an alternative technology and/or methodology in a full scale program where emissions reduction equivalency, as described above, can be satisfactorily demonstrated through the provision of supporting documentation including, but not limited to: results of previous pilots with the same or a different operator, computer simulations, other methods based on sound science and engineering.


3. Coordinate the New Mexico Environment Department (NMED) to ensure alignment between the process developed to obtain division approval for existing and new ALARM technologies and the NMED process to approve instrument-based monitoring methods or programs as alternatives to infra-red camera and U.S. EPA Method 21 under the draft ozone precursor rule.


4. Finally, we recommend that the Department look to the State of Colorado, Department Of Public Health And Environment, Air Quality Control Commission, Regulation 7, PART D Oil and Natural Gas Operations, Section I. Volatile Organic Compound Emissions from Oil and Gas Operations, Subsection I.L.8.  as an example of regulatory language establishing a procedure for approving an alternate instrument-based monitoring method or program.[footnoteRef:4] [4:  https://drive.google.com/file/d/16qTQLSTX1T49DYWp3voXRNl4_g-vbhQT/view ] 









Section 19.15.27.9 STATEWIDE NATURAL GAS CAPTURE REQUIREMENTS


(D) Natural gas management plan





Comment: This section establishes the requirement for operators to file a natural gas management plan for each APD submitted after May 31st, 2021 and defines the information that must be included in such plans. However, that list of required plan information does not include a description of the ALARM technologies that will be employed at the new wellsite to minimize the risk of fugitive natural gas emissions and the plan for deploying those technologies.  Further, sub-part (h) includes the requirement that operators submit a venting and flaring plan in cases where natural gas cannot be connected to a natural gas gathering system. However, the venting and flaring plan described in sub-part (h) does not include the requirement that operators ensure maximum efficiency of the technology employed for flaring. 





Baker Hughes Recommendation: We recommend that Section 19.15.27.9(D) NMAC include in the list of required elements 1) a description of the ALARM technologies that will be employed at the new wellsite to minimize the risk of fugitive natural gas emissions and 2) details of the technology that will be employed to ensure efficient flaring operations when flaring is a necessary element of production.





We appreciate the chance to participate in this public comment period on the Draft Rule and applaud the Department’s extra effort to engage stakeholders on this important topic. We look forward to continuing our engagement during the formal public comment period once draft regulations are developed. 





Yours sincerely,





Paul Doucette
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Paul Doucette 
Executive & General Manager, Policy & Stakeholder Engagement 
17021 Aldine Westfield  
Houston, Texas 77073, USA 


 
September 16, 2020 
 
Oil Conservation Division  
New Mexico Energy, Minerals and Natural Resources Department  
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, NM 87505 
 
Re:  Draft Rulemaking: Natural Gas Waste Rule 
  
Baker Hughes (NYSE: BKR) is pleased to submit initial comments to the New Mexico Energy, Minerals and 
Natural Resources Department, Oil Conservation Division on the draft version of the state’s natural gas waste 
rule for the oil and natural gas sector (Draft Rule). 
 
Baker Hughes is an energy technology company that provides solutions to energy and industrial customers 
worldwide. Built on a century of experience and with operations in over 120 countries, our innovative 
technologies and services are taking energy forward – making it safer, cleaner, and more efficient for people 
and the planet. 
  
We have a long history of working with operators large and small to drive more effective, efficient, and 
environmentally responsible oil and gas development in New Mexico.  From our offices in Hobbs and Artesia, 
Baker Hughes provides a full range of products and services from drilling and completion, to artificial lift and 
pressure control, to measurement and sensing and digital solutions. 
 
Baker Hughes has technology today to cost-effectively detect, monitor and reduce methane emissions, utilizing 
associated gas otherwise flared as fuel; detecting and repairing leaks to improve flare combustion efficiency; 
or upgrading equipment to reduce venting in the course of ordinary operations. For instance, our technology 
such as LUMEN and flare.IQ not only help operators achieve their low carbon objectives, but also help drive 
down operational cost. 
• Our flare.IQ flare control solution reduces methane emissions, ensures high-efficiency flare combustion, and 


reduces steam usage in flare systems. flare.IQ uses advanced algorithms to ensure a proper balance 
between flare, steam and fuel in the flare stack and prevent inefficient steaming.  


• LUMEN is our integrated monitoring technology that detects fugitive emissions, quantifies the emission rate, 
and identifies the source location in real-time so operators can take immediate action and save costs. 







 
 


LUMEN Sky is an aerial drone-based platform fitted with an optical gas imaging camera to detect and 
pinpoint the location of an emission source. Sky utilizes computer vision-based analytics to estimate the 
flow rate of an emission source. LUMEN Terrain is a ground based IIOT (industrial internet of things) 
system that uses concentration data collected by a network of point sensors, along with local 
environmental conditions, to continuously monitor the emissions at a site and to alert operators to any 
anomalies caused by leaks or abnormal operations.  


 
Natural gas flaring, venting and fugitive emissions are a critical issue and we believe the industry must 
commit to reducing those emissions. Natural gas is helping achieve the world’s carbon-reduction goals, but 
production-related emissions threaten to undermine that progress and impact the industry’s social license to 
operate. Our goal as a technology provider is to develop innovative solutions that help our customers thrive in 
a lower carbon business environment. The industry will continue to innovate, and at speed.  It is our position 
that any regulatory framework should be technology neutral and performance based, and it ought to embrace 
new technologies and encourage competition. Guided by that position, we offer the following comments and 
recommendations. 
 
 
Section 19.15.27.7 DEFINITIONS 
A. ALARM means advanced leak detection and repair monitoring1 
Comment: Section 19.15.27.7(A) NMAC defines the ALARM acronym but does not include any description of 
what constitutes ALARM technology, particularly in the context of compliance with the proposed rule. 
 
Baker Hughes Recommendation: ALARM - advanced leak detection and repair monitoring – should be defined 
as:  


Any science-based methodology and/or technology that can be demonstrated to achieve an overall 
emissions volume reduction equivalent to or greater than that achieved through the standard 
method (ex. portable analyzer or optical gas imaging camera, tri-annual inspections). 


 
Section 19.15.27.8 VENTING AND FLARING OF NATURAL GAS 
B. Venting and flaring during drilling operations 


(1) The operator shall capture and combust natural gas escaping from the well using best available 
control technologies. 


 
1 The recommendations apply equally to the definition of ALARM in proposed Section 19.15.28.7(A) NMAC.  







 
 


 
Comment: The Draft Rule uses the term “best available control technologies” only once in both 19.15.27 
NMAC and 19.15.28 NMAC and does not the define the term in Section 19.15.27.7 NMAC. Best available 
control technology (BACT) has a specific definition under U.S. Federal Clean Air Act2 within the context the 
Prevention of Significant Deterioration (PSD) program. Use of the term in the Draft Rule without definition has 
the potential to cause confusion among operators seeking to comply with a final rule. 
 
Baker Hughes Recommendation: To avoid confusion with the Federal Clean Air Act BACT requirement, we 
recommend either providing a definition of the term in Section 19.15.27.7 NMAC or rephrasing/eliminating the 
term in the Section 19.15.27.8(B)(1) NMAC. 
 
 
Section 19.15.27.9 STATEWIDE NATURAL GAS CAPTURE REQUIREMENTS3 
(B)(4) The operator may obtain a credit against a reported volume of lost natural gas by using a division-
approved ALARM technology to monitor, discover, report, isolate and make repairs to prevent leaks of natural 
gas. 
 
Comment: Section 19.15.27.9(B)(4) NAMC refers to division-approved ALARM technology however, the Draft 
Rule do not speak to the process for obtaining division approval for existing or new ALARM technology. It is 
important for ALARM equipment providers to understand the division approval process to 1) quickly and 
efficiently supply operators the equipment they need to comply with a final rule and 2) develop and 
commercialize new ALARM technologies. 
 
Baker Hughes Recommendations: 


1. Include the concept of division approval in a revised definition of ALARM in Section 19.15.27.7(A) to 
avoid the necessity of restatement elsewhere in the Draft Rule. 


2. Describe within the Draft Rule the process by which operators and equipment providers can obtain 
division approval for existing and new ALARM technologies.  We recommend that process includes the 
following elements: 


a. Emission reduction estimates including methodology and supporting data.  
b. Description of how the technology and/or methodology will achieve a reduction in total 


emissions volume equivalent to or greater than the standard method. 
 


2 Clean Air Act, section 169(3). "Definitions." 
3 Recommendations apply equally to the division approval process for ALARM technology - Section 19.15.28.23 (B) NMAC 







 
 


c. Provision for operators to meet their regulatory obligations while piloting innovative and science-
based methodologies and technologies for the purpose of demonstrating the above. 


d. Provision for operators to apply to use an alternative technology and/or methodology in a full 
scale program where emissions reduction equivalency, as described above, can be satisfactorily 
demonstrated through the provision of supporting documentation including, but not limited to: 
results of previous pilots with the same or a different operator, computer simulations, other 
methods based on sound science and engineering. 


3. Coordinate the New Mexico Environment Department (NMED) to ensure alignment between the process 
developed to obtain division approval for existing and new ALARM technologies and the NMED 
process to approve instrument-based monitoring methods or programs as alternatives to infra-red 
camera and U.S. EPA Method 21 under the draft ozone precursor rule. 


4. Finally, we recommend that the Department look to the State of Colorado, Department Of Public 
Health And Environment, Air Quality Control Commission, Regulation 7, PART D Oil and Natural Gas 
Operations, Section I. Volatile Organic Compound Emissions from Oil and Gas Operations, Subsection 
I.L.8.  as an example of regulatory language establishing a procedure for approving an alternate 
instrument-based monitoring method or program.4 


 
 
Section 19.15.27.9 STATEWIDE NATURAL GAS CAPTURE REQUIREMENTS 
(D) Natural gas management plan 
 
Comment: This section establishes the requirement for operators to file a natural gas management plan for 
each APD submitted after May 31st, 2021 and defines the information that must be included in such plans. 
However, that list of required plan information does not include a description of the ALARM technologies that 
will be employed at the new wellsite to minimize the risk of fugitive natural gas emissions and the plan for 
deploying those technologies.  Further, sub-part (h) includes the requirement that operators submit a venting 
and flaring plan in cases where natural gas cannot be connected to a natural gas gathering system. However, 
the venting and flaring plan described in sub-part (h) does not include the requirement that operators ensure 
maximum efficiency of the technology employed for flaring.  
 
Baker Hughes Recommendation: We recommend that Section 19.15.27.9(D) NMAC include in the list of 
required elements 1) a description of the ALARM technologies that will be employed at the new wellsite to 


 


4 https://drive.google.com/file/d/16qTQLSTX1T49DYWp3voXRNl4_g-vbhQT/view  
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minimize the risk of fugitive natural gas emissions and 2) details of the technology that will be employed to 
ensure efficient flaring operations when flaring is a necessary element of production. 
 
We appreciate the chance to participate in this public comment period on the Draft Rule and applaud the 
Department’s extra effort to engage stakeholders on this important topic. We look forward to continuing our 
engagement during the formal public comment period once draft regulations are developed.  
 
Yours sincerely, 


 
Paul Doucette 
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From: Robert Sharp
To: WasteRule, EMNRD, EMNRD
Subject: [EXT] Informal Public Input on Methane Rules
Date: Thursday, September 10, 2020 1:18:20 PM


To Whom It May Concern:


In behalf of myself, my organization, and the many statewide economic development clients
we work with, I greatly appreciate the New Mexico Environment Department (hereinafter,
“NMED”) and the New Mexico Energy, Minerals and Natural Resources Department
(hereinafter, “EMNRD”) providing an opportunity for the public to submit informal comments
on the draft rules regulating waste, volatile organic compounds, and oxides of nitrogen
(collectively hereinafter, “draft methane rules”).


As has been explained to me, around 39% or $3.1 billion of the state budget comes from the
oil and gas industry.  This means the oil and gas industry pays for 39% of such things as
public education, higher education, public safety, Medicaid and some other public welfare
programs, general government, environmental protection, tourism support and promotion, and
economic development efforts.  In addition, more than 100,000 New Mexicans are employed
as a result of oil and natural gas production in New Mexico.


With this background in mind, every New Mexican should be concerned with how the draft
methane rules impact the state’s budget, economy, and families.  Poorly designed rules and
regulations have the potential to stifle innovation, capital investments, economic development,
and job creation.  Costs associated with regulatory programs, such as the draft methane rules,
are much less transparent and need to be examined to determine what those costs are to the
state.


Accordingly, Wilson Binkley Advertising & Marketing of Las Cruces respectfully requests
that NMED and EMNRD not proceed with initiating the rulemaking on the draft methane
rules until the New Mexico Legislature conducts an independent analysis on how the draft
methane rules impact jobs and state revenue.  Moreover, when conducting such an analysis, it
is requested that the NMED and EMNRD work with the Legislature to determine whether the
two agencies have sufficient resources to administer the draft methane rules without impacting
the production of oil and gas.


While New Mexicans understand the need for economic diversification, the undisputable fact
is that the state is heavily reliant on the oil and gas industry for its economic prosperity, and
this situation is not going to immediately change.  Given the state’s current economic
situation, it is more imperative than ever for regulators and industry to work together to create
the necessary balance.      


Respectfully, 


Robert Sharp, Wilson Binkley Advertising & Marketing
-----------------------------------------------------
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From: Howard, Ann
To: WasteRule, EMNRD, EMNRD
Subject: [EXT] Feedback on EMNRD Draft Rule
Date: Wednesday, September 16, 2020 1:36:03 PM
Attachments: ANAB Comments NM EMNRD.pdf


To Whom It May Concern,
 
ANAB respectfully submits comment on the draft rules regulating methane emissions in NM.  Please
let me know if you would like to discuss further.
 
Kind Regards,
Ann
 
Ann Howard | ANAB 
Director, Environmental Accreditation Programs
ANSI National Accreditation Board
Milwaukee | D.C. | Raleigh | Fort Wayne
202 331 3620 | CELL 202 809 1572
Skype Id:  live:7c9da35a4602865c| www.anab.org


 
 
All information contained in this transmission is confidential.  Any disclosure, copying or further distribution is not permitted
without the express written permission of ANAB.
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September 16, 2020 
  
 
Tiffany Polak 
New Mexico Department of Energy, Minerals and Natural Resources  
3rd Floor, Wendell Chino Building  
1220 South St. Francis Drive  
Santa Fe, NM 87505 
Comments submitted by email to: EMNRD.WasteRule@state.nm.us 
 
Dear Ms. Polak and EMNRD staff,  
 
The American National Standards Institute (ANSI) National Accreditation Board (ANAB) is 
thankful for the opportunity to submit comments on EMNRD’s draft regulations.  
 
ANAB is a non-governmental organization that provides accreditation services and training to 
public and private-sector organizations, serving the global marketplace. ANAB is the largest 
accreditation body in North America and provides services in more than 75 countries. ANAB has 
been active in the accreditation of greenhouse gas validation and verification bodies in a variety 
of regulatory and voluntary disclosure programs since 2008.1 
 
Our comments focus on the accuracy of emissions measurements necessary to assess document 
emissions credibly along the gas value chain.  In this context, and given the specific challenges 
associated with methane MRV, emission reports should be based on robust and transparent 
approaches. In addition, stakeholders may consider the value of opening facilities to qualified 
independent verifiers who can assess the situation.  Several studies, as well as our own 
experience, suggest that measured emissions can be significantly higher than what operators 
report to inventories.  We support the requirements in the draft that operators monitor and 
measure (rather than estimate) the volume of gas being flared or vented.  Additionally, we also 
recommend that EMNRD consider the requirement for operators to periodically undergo third-
party verification of reported reductions.  
 
Verification of emission reports, or verification of changes in emissions is an independent and 
documented evaluation of a greenhouse gas inventory report, or of an emission reduction claim, 
against agreed verification criteria2.  
 



                                                            
1 https://anab.ansi.org/greenhouse-gas-validation-verification/ 
2 Verification of methane emissions can be mandatory as part of regulatory requirements or 
voluntary for the purpose of internal use by a company or for public disclose of information.  
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The stated goals of the oil and natural gas methane rules are: 1) to achieve measurable, durable 
reductions, 2) create regulatory certainty, 3) promote technology innovation, and 4) ensure 
compliance mechanismsi.  These goals would be supported by periodic accredited third-party 
verification which is best practice now globally in the majority of GHG reporting programs.  The 
European Commission has begun work on tackling the methane issue and recommendations 
from a recent workshop called for “…a holistic strategy to address methane emissions, covering 
measurement, reporting, and verification, integrity, and validation (MRV(IV)) across the oil, gas, 
and coal sectors and supply chains.” and “…an independent body that can provide transparency 
and credibility to emissions reporting.”ii 
 
Monitoring, Reporting, and Verification (MRV) covers a variety of methods for quantifying 
through bottom-up or top-down approaches, reporting by compiling quantified emissions in 
specific formats for internal use or external circulation, and verification of emissions and/or 
emission reductions, sometimes by a third-party in accordance with reference standards.  
MRV serves several purposes, from identifying specific mitigation at the company level to 
providing valuable data and information for decisions on policies and regulations and tracking 
their effectiveness.  A number of elements should be considered when designing 
company/facility reporting procedures including emission coverage, consistency, transparency, 
identification of emission reduction opportunities, and representativeness of measurements.   
 
Challenges of reporting include the potentially large number of emission points, the variability of 
the emissions rate, the geographic dispersion of the emission points (equipment is often 
dispersed and in remote locations), and lastly, since methane is invisible and odorless in most 
cases, it is inherently difficult to identify and estimate emissions without formalized 
measurement programs that require specialized equipment.  Because of these challenges, in 
countries such as Norway, US, Canada, Russia and Kazakhstan, operators are required to report 
methane emissions on an annual basis, followed by (depending on the country) by verification 
conducted by the regulator or a third partyiii. Verification of emission reports can involve a desk 
review of activity data, risk assessment of sources, evidence-based sampling plan and 
verification of the adequacy of the applied methodology for emissions.  
 
Depending on the context/objective of the emission disclosure, there are specific requirements 
for monitoring and reporting methodologies and plans (monitoring plans, calibration of 
instrumentation, uncertainty analysis).  There are a number of protocols consistent with 
international standards (ISO 14064) that are subject to verification by a third party verification 
body.  More examples are available upon request.  Verification bodies (VBs) are overseen by an 
accreditation body such as ANAB to ensure that the verification team is competent for the scope 
and complexity of the assertion and also that the VB follows the applicable reporting protocol 
and international standards (ISO 14064-33, ISO 140654).   
 



                                                            
3 ISO 14064-3:2006 – Greenhouse Gases – Part 3: Specification with guidance for the 
verification and validation of greenhouse gas statements.  
4 ISO 14065:2013 – Greenhouse gases – Requirements for Greenhouse Gas Validation and 
Verification bodies for use in accreditation or other forms of recognition.  











The ISO 14064 series standards specify the internationally prevailing data compilation, detection 
and quantification and verification methods for GHG emissions for organizations and projects.  
These series standards can improve the consistency, transparency, and reliability of reported 
GHG emissions and can facilitate verification and crediting or trading programs. The part ISO 
14065, specifies the requirements and guidelines for the independence, quality management, and 
competence of validation and verification bodies.   
 
The administrative cost of compliance and enforcement can be significant and we recognize that 
this can be a barrier in implementing more robust reporting requirements. However verification 
may provide return on investment in the way of increased reliability of data and identification of 
opportunities for further emission reductions.  Therefore, we recommend that options for 
verification be discussed further.   
 
Thank you for your work and consideration of our comments.  
 
Sincerely,  
 



 
 
Ann Howard  
Director, Environmental Accreditation Programs  
ANSI National Accreditation Board (ANAB) 
ahoward@anab.org  
 
 



i Developing New Mexico’s Methane Strategy. New Mexico Environment Department. New Mexico Energy, 
Minerals and Natural Resources Department. Summer 2019.  
https://www.nmlegis.gov/handouts/WNR%20090519%20Item%203%20NMED%20and%20EMNRD%20Methane
%20Strategy.pdf 
ii Workshop: Strategic plan to reduce methane emissions in the energy sector. 20 March 2020. 
https://ec.europa.eu/info/events/workshop-strategic-plan-reduce-methane-emissions-energy-sector-2020-mar-20_en 
iii Haugland, Torleif. August, 2019. Best Practice Guidance for Effective Methane Management in the Oil and Gas 
Sector. Monitoring, Reporting, and Verification (MRV) and Mitigation. Accessed at: 
https://www.unece.org/fileadmin/DAM/energy/images/CMM/CMM_CE/BPG_Methane_final_draft_190912.pdf 
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September 16, 2020 
  
 
Tiffany Polak 
New Mexico Department of Energy, Minerals and Natural Resources  
3rd Floor, Wendell Chino Building  
1220 South St. Francis Drive  
Santa Fe, NM 87505 
Comments submitted by email to: EMNRD.WasteRule@state.nm.us 
 
Dear Ms. Polak and EMNRD staff,  
 
The American National Standards Institute (ANSI) National Accreditation Board (ANAB) is 
thankful for the opportunity to submit comments on EMNRD’s draft regulations.  
 
ANAB is a non-governmental organization that provides accreditation services and training to 
public and private-sector organizations, serving the global marketplace. ANAB is the largest 
accreditation body in North America and provides services in more than 75 countries. ANAB has 
been active in the accreditation of greenhouse gas validation and verification bodies in a variety 
of regulatory and voluntary disclosure programs since 2008.1 
 
Our comments focus on the accuracy of emissions measurements necessary to assess document 
emissions credibly along the gas value chain.  In this context, and given the specific challenges 
associated with methane MRV, emission reports should be based on robust and transparent 
approaches. In addition, stakeholders may consider the value of opening facilities to qualified 
independent verifiers who can assess the situation.  Several studies, as well as our own 
experience, suggest that measured emissions can be significantly higher than what operators 
report to inventories.  We support the requirements in the draft that operators monitor and 
measure (rather than estimate) the volume of gas being flared or vented.  Additionally, we also 
recommend that EMNRD consider the requirement for operators to periodically undergo third-
party verification of reported reductions.  
 
Verification of emission reports, or verification of changes in emissions is an independent and 
documented evaluation of a greenhouse gas inventory report, or of an emission reduction claim, 
against agreed verification criteria2.  
 


                                                            
1 https://anab.ansi.org/greenhouse-gas-validation-verification/ 
2 Verification of methane emissions can be mandatory as part of regulatory requirements or 
voluntary for the purpose of internal use by a company or for public disclose of information.  
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The stated goals of the oil and natural gas methane rules are: 1) to achieve measurable, durable 
reductions, 2) create regulatory certainty, 3) promote technology innovation, and 4) ensure 
compliance mechanismsi.  These goals would be supported by periodic accredited third-party 
verification which is best practice now globally in the majority of GHG reporting programs.  The 
European Commission has begun work on tackling the methane issue and recommendations 
from a recent workshop called for “…a holistic strategy to address methane emissions, covering 
measurement, reporting, and verification, integrity, and validation (MRV(IV)) across the oil, gas, 
and coal sectors and supply chains.” and “…an independent body that can provide transparency 
and credibility to emissions reporting.”ii 
 
Monitoring, Reporting, and Verification (MRV) covers a variety of methods for quantifying 
through bottom-up or top-down approaches, reporting by compiling quantified emissions in 
specific formats for internal use or external circulation, and verification of emissions and/or 
emission reductions, sometimes by a third-party in accordance with reference standards.  
MRV serves several purposes, from identifying specific mitigation at the company level to 
providing valuable data and information for decisions on policies and regulations and tracking 
their effectiveness.  A number of elements should be considered when designing 
company/facility reporting procedures including emission coverage, consistency, transparency, 
identification of emission reduction opportunities, and representativeness of measurements.   
 
Challenges of reporting include the potentially large number of emission points, the variability of 
the emissions rate, the geographic dispersion of the emission points (equipment is often 
dispersed and in remote locations), and lastly, since methane is invisible and odorless in most 
cases, it is inherently difficult to identify and estimate emissions without formalized 
measurement programs that require specialized equipment.  Because of these challenges, in 
countries such as Norway, US, Canada, Russia and Kazakhstan, operators are required to report 
methane emissions on an annual basis, followed by (depending on the country) by verification 
conducted by the regulator or a third partyiii. Verification of emission reports can involve a desk 
review of activity data, risk assessment of sources, evidence-based sampling plan and 
verification of the adequacy of the applied methodology for emissions.  
 
Depending on the context/objective of the emission disclosure, there are specific requirements 
for monitoring and reporting methodologies and plans (monitoring plans, calibration of 
instrumentation, uncertainty analysis).  There are a number of protocols consistent with 
international standards (ISO 14064) that are subject to verification by a third party verification 
body.  More examples are available upon request.  Verification bodies (VBs) are overseen by an 
accreditation body such as ANAB to ensure that the verification team is competent for the scope 
and complexity of the assertion and also that the VB follows the applicable reporting protocol 
and international standards (ISO 14064-33, ISO 140654).   
 


                                                            
3 ISO 14064-3:2006 – Greenhouse Gases – Part 3: Specification with guidance for the 
verification and validation of greenhouse gas statements.  
4 ISO 14065:2013 – Greenhouse gases – Requirements for Greenhouse Gas Validation and 
Verification bodies for use in accreditation or other forms of recognition.  







The ISO 14064 series standards specify the internationally prevailing data compilation, detection 
and quantification and verification methods for GHG emissions for organizations and projects.  
These series standards can improve the consistency, transparency, and reliability of reported 
GHG emissions and can facilitate verification and crediting or trading programs. The part ISO 
14065, specifies the requirements and guidelines for the independence, quality management, and 
competence of validation and verification bodies.   
 
The administrative cost of compliance and enforcement can be significant and we recognize that 
this can be a barrier in implementing more robust reporting requirements. However verification 
may provide return on investment in the way of increased reliability of data and identification of 
opportunities for further emission reductions.  Therefore, we recommend that options for 
verification be discussed further.   
 
Thank you for your work and consideration of our comments.  
 
Sincerely,  
 


 
 
Ann Howard  
Director, Environmental Accreditation Programs  
ANSI National Accreditation Board (ANAB) 
ahoward@anab.org  
 
 


i Developing New Mexico’s Methane Strategy. New Mexico Environment Department. New Mexico Energy, 
Minerals and Natural Resources Department. Summer 2019.  
https://www.nmlegis.gov/handouts/WNR%20090519%20Item%203%20NMED%20and%20EMNRD%20Methane
%20Strategy.pdf 
ii Workshop: Strategic plan to reduce methane emissions in the energy sector. 20 March 2020. 
https://ec.europa.eu/info/events/workshop-strategic-plan-reduce-methane-emissions-energy-sector-2020-mar-20_en 
iii Haugland, Torleif. August, 2019. Best Practice Guidance for Effective Methane Management in the Oil and Gas 
Sector. Monitoring, Reporting, and Verification (MRV) and Mitigation. Accessed at: 
https://www.unece.org/fileadmin/DAM/energy/images/CMM/CMM_CE/BPG_Methane_final_draft_190912.pdf 
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                                                                                                                        August 28, 2020


Liz Bisbey-Kuehn
NMED Air Quality Bureau
525 Camino de los Marquez
Santa Fe, NM 87505
 
RE:     Public Comment on NMED and NM EMNRD Draft Ozone Precursor and Methane Rule
 
 
Dear Ms. Bisbey-Kuehn and Members of NMED, NM EMNRD and Methane Advisory Panel,
 
Thank you for the work that you have done drafting the Ozone Precursor Emissions Rules, and
thank you for the opportunity to participate in the process of reviewing and finalizing these
rules. I appreciate that the Governor has committed to adopting nation-leading oil and gas
rules to cut methane and VOC air pollution.


My name is Patricia Sheely and I have lived in Gallup, NM, for the past 27 years. I am retired
from working at Gallup Indian Medical Center as a Clinical Dietitian.


I am writing because I am a person of faith with strong moral convictions to care for my
neighbors and God's creation.


I am very concerned about the health of our children and how the present climate crisis is
affecting and will affect their health, the health of future generations, and all of earth’s plant
and animal life.


Asthma occurs due to exposure to dust and air pollution. The number of children suffering
from asthma has increased. Those children living near oil and gas wells are suffering at an
even greater rate. Children have smaller airways than adults, which makes asthma especially
serious for them. Asthma affects them through dependence on medication, limitations in their
physical and social activities, difficulty concentrating, and feeling different from their peers.
This is a chronic disease that sensitizes their airways for life.


Another problem that I am particularly concerned about is the health of childbearing age
women and the effect of both high temperatures and air pollution on a woman’s ability to
have a healthy pregnancy. It is common sense that pregnancy would be affected by the
environment, but we are only now acknowledging its importance on pregnancy outcomes.
Our future depends on caring for infants and children.


Our indigenous peoples are particularly at risk from the pollution caused by oil and gas wells
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NMED Air Quality Bureau


525 Camino de los Marquez


Santa Fe, NM 87505





RE:     Public Comment on NMED and NMEMNRD Draft Ozone Precursor and Methane Rule








Dear Ms. Bisbey-Kuehn and Members of NMED, NMEMNRD and Methane Advisory Panel,





Thank you for the work that you have done drafting the Ozone Precursor Emissions Rules, and thank you for the opportunity to participate in the process of reviewing and finalizing these rules. I appreciate that the Governor has committed to adopting nation-leading oil and gas rules to cut methane and VOC air pollution.


My name is Patricia Sheely and I have lived in Gallup, NM, for the past 27 years. I am retired from working at Gallup Indian Medical Center as a Clinical Dietitian.


I am writing because I am a person of faith with strong moral convictions to care for my neighbors and God's creation. 


I am very concerned about the health of our children and how the present climate crisis is affecting and will affect their health, the health of future generations, and all of earth’s plant and animal life.


Asthma occurs due to exposure to dust and air pollution. The number of children suffering from asthma has increased. Those children living near oil and gas wells are suffering at an even greater rate. Children have smaller airways than adults, which makes asthma especially serious for them. Asthma affects them through dependence on medication, limitations in their physical and social activities, difficulty concentrating, and feeling different from their peers. This is a chronic disease that sensitizes their airways for life.


Another problem that I am particularly concerned about is the health of childbearing age women and the effect of both high temperatures and air pollution on a woman’s ability to have a healthy pregnancy. It is common sense that pregnancy would be affected by the environment, but we are only now acknowledging its importance on pregnancy outcomes. Our future depends on caring for infants and children.


Our indigenous peoples are particularly at risk from the pollution caused by oil and gas wells because they are the ones who live the closest. They have been sorely impacted by COVID-19 in part due to their impaired health status which has been affected by pollution.


Even though I have planted native, drought resistant flowers and shrubs in my backyard, many have died this summer due to the intense heat. The high temperatures are drying our soils and the plants’ transpiration rates are increasing. This sum of evaporation and transpiration (evapotranspiration) has increased resulting in the death of my plants. Our temperatures are only going to rise in the future stressing both plant life and animal life.


So for me global warming and the climate crisis is of paramount importance. Methane is a major contributor to the climate crisis and rising temperatures. Methane is the principal component of natural gas and responsible for 25% of climate change. New Mexico has the worst methane pollution in the United States. The leaks equal 22 coal-fired power plants! We cannot be proud of the large methane cloud that hangs over the Four Corners Area.


Not only is our children’s health put at risk by pollution, as a state we depend on oil and gas to fund our education system. To let methane be vented, flared, or leaked is wasteful, losing the state much needed money.


Thank you for working to develop rules that address methane waste and trying to right the wrong that New Mexico has no requirements prohibiting methane waste release. This shows an effort to reach Gov. Lujan Grisham’s commitment to adopting nation-leading oil and gas rules to cut methane and air pollution.


The OCD rules are good, but need to be better. Leak detection and repair requirements should be expanded. There needs to be more timely inspections with automatic triggers that allow OCD to take action. The state needs to be able to enforce the rules or companies will not be motivated to comply with the rules. We need to know how many people are needed to adequately inspect wells and pipelines and then to provide for this in the budget. The amount of income from captured methane will help us to do this.


Given the well-documented history of widespread venting and flaring reporting noncompliance, OCD should require companies to contract with independent third-party verification to ensure the integrity of venting and flaring data that is reported to the agency. Since venting is damaging to the climate, it should be banned except for emergencies. Flaring should only occur when absolutely necessary to protect health and safety. I will let others who are more knowledgeable comment on the details.


I ask that ENMRD please set the requirement for gas capture by locality either by county or basin.  If not, companies operating in multiple localities could just elect one locality and disproportionately affect one or the other basins in NM and will not reach the 98% capture goal set by the NM Oil Conservation Division. This would disproportionately affect Navajo and Latino communities. The goal of 98% of all gas be captured is an appropriate goal.


Regarding the NMED rule, it has too many loopholes and exemptions from the rule, making it too weak to address the problems of health, climate, and waste of God's resources.  Please remove the exemption for stripper wells and the 15 tons per pollution threshold for volatile organic compounds. I am grateful for your work, but the rules need to be revisited so that they can help us be good stewards of creation and protectors of health.


I ask that NMED, OCD, and NMEMNRD continue to revise and improve the rules and take us in a new direction toward a sustainable, renewable energy future for New Mexico.


As so many other issues confronting our state (including produced water, abandoned uranium mines and radioactive waste storage), methane waste demonstrates that future decisions on projects affecting our health, environment, and climate need to include an analysis of the entire lifetime of the project not just the short term economic benefits. It is so much more difficult and expensive to correct something than to identify and solve the problem at the beginning.


Sincerely,


Patricia Sheely





604 Jeff King Street


Gallup, NM 87301


(505) 722-7564


patsheely@gmail.com






because they are the ones who live the closest. They have been sorely impacted by COVID-19
in part due to their impaired health status which has been affected by pollution.


Even though I have planted native, drought resistant flowers and shrubs in my backyard, many
have died this summer due to the intense heat. The high temperatures are drying our soils
and the plants’ transpiration rates are increasing. This sum of evaporation and transpiration
(evapotranspiration) has increased resulting in the death of my plants. Our temperatures are
only going to rise in the future stressing both plant life and animal life.


So for me global warming and the climate crisis is of paramount importance. Methane is a
major contributor to the climate crisis and rising temperatures. Methane is the principal
component of natural gas and responsible for 25% of climate change. New Mexico has the
worst methane pollution in the United States. The leaks equal 22 coal-fired power plants! We
cannot be proud of the large methane cloud that hangs over the Four Corners Area.


Not only is our children’s health put at risk by pollution, as a state we depend on oil and gas to
fund our education system. To let methane be vented, flared, or leaked is wasteful, losing the
state much needed money.


Thank you for working to develop rules that address methane waste and trying to right the
wrong that New Mexico has no requirements prohibiting methane waste release. This shows
an effort to reach Gov. Lujan Grisham’s commitment to adopting nation-leading oil and gas
rules to cut methane and air pollution.


The OCD rules are good, but need to be better. Leak detection and repair requirements should
be expanded. There needs to be more timely inspections with automatic triggers that allow
OCD to take action. The state needs to be able to enforce the rules or companies will not be
motivated to comply with the rules. We need to know how many people are needed to
adequately inspect wells and pipelines and then to provide for this in the budget. The amount
of income from captured methane will help us to do this.


Given the well-documented history of widespread venting and flaring reporting
noncompliance, OCD should require companies to contract with independent third-party
verification to ensure the integrity of venting and flaring data that is reported to the agency.
Since venting is damaging to the climate, it should be banned except for emergencies. Flaring
should only occur when absolutely necessary to protect health and safety. I will let others who
are more knowledgeable comment on the details.


I ask that ENMRD please set the requirement for gas capture by locality either by county or
basin.  If not, companies operating in multiple localities could just elect one locality and
disproportionately affect one or the other basins in NM and will not reach the 98% capture
goal set by the NM Oil Conservation Division. This would disproportionately affect Navajo and
Latino communities. The goal that 98% of all gas be captured is an appropriate goal.
Regarding the NMED rule, it has too many loopholes and exemptions from the rule, making it
too weak to address the problems of health, climate, and waste of God's resources.  Please
remove the exemption for stripper wells and the 15 tons per pollution threshold for volatile
organic compounds. I am grateful for your work, but the rules need to be revisited so that







they can help us be good stewards of creation and protectors of health.


I ask that NMED, OCD, and NMEMNRD continue to revise and improve the rules and take us in
a new direction toward a sustainable, renewable energy future for New Mexico.


As with so many other issues confronting our state (including produced water, abandoned
uranium mines and radioactive waste storage), methane waste demonstrates that future
decisions on projects affecting our health, environment, and climate need to include an
analysis of the entire lifetime of the project, not just the short term economic benefits. It is so
much more difficult and expensive to correct something than to identify and solve the
problem at the beginning.


Sincerely,


Patricia Sheely
 
604 Jeff King Street
Gallup, NM 87301
(505) 722-7564
patsheely@gmail.com
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          August 28, 2020 


Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505 
 
RE:     Public Comment on NMED and NMEMNRD Draft Ozone Precursor and Methane Rule 
 
 
Dear Ms. Bisbey-Kuehn and Members of NMED, NMEMNRD and Methane Advisory Panel, 
 
Thank you for the work that you have done drafting the Ozone Precursor Emissions Rules, and 
thank you for the opportunity to participate in the process of reviewing and finalizing these rules. I 
appreciate that the Governor has committed to adopting nation-leading oil and gas rules to cut 
methane and VOC air pollution. 


My name is Patricia Sheely and I have lived in Gallup, NM, for the past 27 years. I am retired from 
working at Gallup Indian Medical Center as a Clinical Dietitian. 


I am writing because I am a person of faith with strong moral convictions to care for my neighbors 
and God's creation.  


I am very concerned about the health of our children and how the present climate crisis is 
affecting and will affect their health, the health of future generations, and all of earth’s plant and 
animal life. 


Asthma occurs due to exposure to dust and air pollution. The number of children suffering from 
asthma has increased. Those children living near oil and gas wells are suffering at an even greater 
rate. Children have smaller airways than adults, which makes asthma especially serious for them. 
Asthma affects them through dependence on medication, limitations in their physical and social 
activities, difficulty concentrating, and feeling different from their peers. This is a chronic disease 
that sensitizes their airways for life. 


Another problem that I am particularly concerned about is the health of childbearing age women 
and the effect of both high temperatures and air pollution on a woman’s ability to have a healthy 
pregnancy. It is common sense that pregnancy would be affected by the environment, but we are 
only now acknowledging its importance on pregnancy outcomes. Our future depends on caring for 
infants and children. 


Our indigenous peoples are particularly at risk from the pollution caused by oil and gas wells 
because they are the ones who live the closest. They have been sorely impacted by COVID-19 in 
part due to their impaired health status which has been affected by pollution. 


Even though I have planted native, drought resistant flowers and shrubs in my backyard, many 
have died this summer due to the intense heat. The high temperatures are drying our soils and the 
plants’ transpiration rates are increasing. This sum of evaporation and transpiration 







(evapotranspiration) has increased resulting in the death of my plants. Our temperatures are only 
going to rise in the future stressing both plant life and animal life. 


So for me global warming and the climate crisis is of paramount importance. Methane is a major 
contributor to the climate crisis and rising temperatures. Methane is the principal component of 
natural gas and responsible for 25% of climate change. New Mexico has the worst methane 
pollution in the United States. The leaks equal 22 coal-fired power plants! We cannot be proud of 
the large methane cloud that hangs over the Four Corners Area. 


Not only is our children’s health put at risk by pollution, as a state we depend on oil and gas to 
fund our education system. To let methane be vented, flared, or leaked is wasteful, losing the 
state much needed money. 


Thank you for working to develop rules that address methane waste and trying to right the wrong 
that New Mexico has no requirements prohibiting methane waste release. This shows an effort to 
reach Gov. Lujan Grisham’s commitment to adopting nation-leading oil and gas rules to cut 
methane and air pollution. 


The OCD rules are good, but need to be better. Leak detection and repair requirements should be 
expanded. There needs to be more timely inspections with automatic triggers that allow OCD to 
take action. The state needs to be able to enforce the rules or companies will not be motivated to 
comply with the rules. We need to know how many people are needed to adequately inspect wells 
and pipelines and then to provide for this in the budget. The amount of income from captured 
methane will help us to do this. 


Given the well-documented history of widespread venting and flaring reporting noncompliance, 
OCD should require companies to contract with independent third-party verification to ensure the 
integrity of venting and flaring data that is reported to the agency. Since venting is damaging to 
the climate, it should be banned except for emergencies. Flaring should only occur when 
absolutely necessary to protect health and safety. I will let others who are more knowledgeable 
comment on the details. 


I ask that ENMRD please set the requirement for gas capture by locality either by county or 
basin.  If not, companies operating in multiple localities could just elect one locality and 
disproportionately affect one or the other basins in NM and will not reach the 98% capture goal 
set by the NM Oil Conservation Division. This would disproportionately affect Navajo and Latino 
communities. The goal of 98% of all gas be captured is an appropriate goal. 


Regarding the NMED rule, it has too many loopholes and exemptions from the rule, making it too 
weak to address the problems of health, climate, and waste of God's resources.  Please remove 
the exemption for stripper wells and the 15 tons per pollution threshold for volatile organic 
compounds. I am grateful for your work, but the rules need to be revisited so that they can help us 
be good stewards of creation and protectors of health. 


I ask that NMED, OCD, and NMEMNRD continue to revise and improve the rules and take us in a 
new direction toward a sustainable, renewable energy future for New Mexico. 







As so many other issues confronting our state (including produced water, abandoned uranium 
mines and radioactive waste storage), methane waste demonstrates that future decisions on 
projects affecting our health, environment, and climate need to include an analysis of the entire 
lifetime of the project not just the short term economic benefits. It is so much more difficult and 
expensive to correct something than to identify and solve the problem at the beginning. 


Sincerely, 


Patricia Sheely 
 
604 Jeff King Street 
Gallup, NM 87301 
(505) 722-7564 
patsheely@gmail.com 
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Energy, Minerals, and Natural Resources Department 
Tiffany Polak 
3rd Floor, Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 
EMNRD.WasteRule@state.nm.us 
via electronic mail 
 
Environmental Improvement Board 
Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505 
NM.Methanestrategy@state.nm.us  
nm.oai@state.nm.us 
via electronic mail 
 
RE:  NMED and EMNRD draft rules regulating waste, volatile organic compounds and oxides 


of nitrogen – methane emission reduction  
 
Dear Commissioners: 
 
Thank you for the opportunity to comment on the proposed rules relating to methane reduction 
through the regulation of waste, volatile organic compounds, and oxides of nitrogen. 
 
Climate change is an issue of utmost importance to the people of New Mexico, which is why 
members of the Legislature and I have focused tremendous resources and time to address the 
effects of climate change.  With the rollback of the federal rules regulating methane emissions, 
it is now up to New Mexico to ensure that we protect our environment in a way that reasonably 
considers the cost of compliance by the oil and gas industry. 
 
Minimize Carve-outs.  I urge you to take care in the crafting of these regulations to ensure that 
none of the rules and regulations adopted inadvertently allow the vast majority of the wells in 
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New Mexico to escape regulation.  Specifically, I urge you to reconsider the exemptions for 
stripper wells and the 15 tons per year pollution threshold for volatile organic compounds 
presently in the draft rules.   By one estimate I have seen, these two exemptions combined 
would exempt 95% of all wells in New Mexico.  While it is important to consider the cost of 
compliance for smaller stripper wells, I believe that the overriding concerns of public health and 
climate change force the adoption of regulations that will result in substantial reductions in 
methane emissions from stripper wells.  I also believe that this goal can be achieved in a way 
that provides for economic viability of stripper wells without subjecting public health to further 
risk.  
 
Frequent Inspection of High Producing Well Sites.  The research shows that great gains in 
methane reduction can be achieved by identifying and eliminating sites that are “super-emitters.”  
I urge you to consider monthly inspections and leak detection and repair requirements for high 
producing well sites and for sites that have been found to have emitted large amounts of 
methane. 
 
Move to Eliminate Pneumatic Devices.  The use of pneumatic devices in the oil industry is a 
common practice to help regulate fluids, pressure, and temperature.  While the benefit to 
industry of these devices is understood, it is also clear that public health pays a price for their 
use.  Pneumatic devices routinely leak small amounts of methane continually and often fail, 
which results in significant methane emissions.  Electric devices are a better alternative to 
pneumatic ones, and we should adopt rules that incentivize the industry to switch to electric 
devices.  While access to electricity has been an issue in the oil and gas fields, the departments 
can easily establish means to encourage industry to solve this issue with utility companies or 
private companies that readily offer solar-powered solutions to oil field needs.  Additionally, the 
rules should consider requiring “zero-bleed” or zero emission pneumatics within a reasonable 
time frame, regardless of whether a site has access to electricity.  If a company still chooses to 
use pneumatic devices, it makes sense to extend leak detection and repair requirements to these 
pneumatic devices. 
 
Use Incentives.  I urge you to maximize the use of incentives in the rules to encourage 
companies to use best practices at all times and self-identify issues.  For example,  


• Amend the New Mexico Civil Penalty Policy to encourage better self-reporting of issues 
in a manner that allows persons that conduct, in good faith, voluntary environmental or 
health and safety audits of regulated facilities and operations to receive reduced (or 
eliminated) regulatory liability from administrative penalties for violations discovered, 
disclosed, and corrected within a reasonable amount of time as is done in Texas;1 


• Incentivize companies that have shut down wells temporarily to reopen after a full leak 
detection and repair process has occurred; and/or   


• Incentivize companies that have shut down wells to install zero-bleed equipment upon 
restart that replaces pneumatic equipment.  
 


 
1 Texas Environmental, Health, and Safety Audit Privilege Act, https://www.crgtexas.com/2018/03/05/texas-
environmental-health-safety-audit-privilege-act/ 







 


3 


Ensure sufficient and appropriate Tribal consultation.  As described in the Methane Advisory 
Panel report, a number of promising methane reduction technologies and work processes can 
either harm or benefit Tribal communities, lifeways, and cultural properties. In the process of 
rulemaking, agencies should consider how regulatory options could harm or benefit Tribal 
communities, lifeways, and cultural processes, and where possible should require options to be 
implemented in ways that will reduce harmful effects or secure co-benefits for Tribal 
Communities, lifeways, and cultural properties. The agencies should consult with Tribes and 
with the NM Indian Affairs Department to identify potential co-benefits and harms. 


Native communities experience unique and disproportionate harms from oil and gas production.  
As sovereign nations, government-to-government consultation under federal and state laws and 
policies are required. See New Mexico State-Tribal Collaboration Act, NMSA 11-18-1 et seq.; 
Consultation and Coordination with Indian Tribal Governments, Exec. Order 13175 (Nov. 6, 
2000).  Tribal communities, lifeways, and cultural properties are also protected by numerous 
federal and state laws. See e.g., New Mexico Cultural Properties Act, NMSA 18-6-1 et seq.; 
National Historic Preservation Act, 54 U.S.C. § 302706. 


It is important to ensure that the perspectives of Tribal communities are considered and included 
in the rules.  


 


Respectfully submitted, 


 


Brian Egolf 

















From: Rental Self-Service Storage
To: nmoai@state.nm.us; WasteRule, EMNRD, EMNRD; Polak, Tiffany, EMNRD
Subject: [EXT] Proposed Methane Rules
Date: Wednesday, September 16, 2020 10:33:25 AM
Attachments: MethaneRulesLetter.pdf


Attached are informal comments pertaining to the proposed methane rules


Senator Gay Kernan
505-629-8081
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Hi Sarah,


New Mexico's Energy, Minerals and Natural Resources and the Environment
departments have received so much feedback already on draft rules to cut
methane and other air pollution that they are extending the public comment
period to Sept. 16. We’re glad to see the agencies continue to prioritize
stakeholder engagement so that the methane rules are "enduring and
enforceable, and result in meaningful reductions in pollution" - their own
words!


Since the draft rules have been released, analysis by our partners has
discovered significant exemptions that reduce the rules’
effectiveness to protect public health and our climate. In some cases,
waste of methane gas wouldn’t be halted under the draft rules. These issues
must be addressed. Reducing methane waste and pollution is critical
for New Mexico right now as we’re facing a confluence of crises in
our economy, public health, and climate. New Mexicans lose more than
$40 million each year in royalties that oil and gas operators are not required to
pay for oil or gas produced on federal or state lands when they vent, flare, or
leak methane rather than sell it. These are royalties that our schools and critical
services like hospitals are in need of, especially now.


The draft methane rules are a good first step – and it’s up to us to make them
the best rules they can be. Please join us to urge the state agencies to
make the rules stronger so that they meet our collective goals of
protecting public health, maximizing support for our schools and
hospitals and taking action on climate change. Submit your public
comment today.


MethaneMattersNM.org is up to date with all the information you need to
know about the issue of methane in New Mexico. On the “Take Action” page,
you’ll find links to the draft rules, as well as a sample public comment with


From: Polak, Tiffany, EMNRD
To: WasteRule, EMNRD, EMNRD
Subject: FW: [EXT] ‼Protect Public Health: Push for Stronger Methane Rules
Date: Monday, August 31, 2020 8:47:58 AM


 
 


From: Sandoval, Adrienne, EMNRD <Adrienne.Sandoval@state.nm.us> 
Sent: Monday, August 31, 2020 8:46 AM
To: Polak, Tiffany, EMNRD <Tiffany.Polak@state.nm.us>
Subject: FW: [EXT] ‼Protect Public Health: Push for Stronger Methane Rules
 
FYI
 


From: Propst, Sarah, EMNRD <Sarah.Propst@state.nm.us> 
Sent: Monday, August 31, 2020 8:25 AM
To: Sandoval, Adrienne, EMNRD <Adrienne.Sandoval@state.nm.us>; Ames, Eric, EMNRD <Eric.Ames@state.nm.us>; Leahy, Todd, EMNRD
<Todd.Leahy@state.nm.us>
Subject: FW: [EXT] ‼Protect Public Health: Push for Stronger Methane Rules
 
FYI
 


From: Liliana Castillo - CAVU <thrive@cavu.org> 
Sent: Monday, August 31, 2020 8:00 AM
To: Propst, Sarah, EMNRD <Sarah.Propst@state.nm.us>
Subject: [EXT] ‼Protect Public Health: Push for Stronger Methane Rules
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suggestions on specific solutions to offer in your public comment. Make sure
to personalize your comment!


Thank you!


Liliana


Wildlife Without Borders is a CAVU media initiative to raise awareness and a better
understanding of the importance of wildlife and wildlife habitat to landscapes, local


economies, and cultures across the West.


Big News!
We're so humbled and excited to share that CAVU's Wildlife Without


Borders has been nominated for a regional Emmy award for
environmental series! To those that share their stories in our videos and
campaigns - we really can't thank you enough for your part in this work!


Our mission has always been about providing people with new insights
and perspectives. Stories are compelling, and they connect us together in


a world that has become too divisive. We are honored to help tell these
stories and bring people together to find local solutions to the global


climate problem.


Watch Wildlife Without Borders anytime
for FREE at cavu.org/wildlife or on our


YouTube Channel!
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Donate today!
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From: Hannah Rae Neal
To: Methanestrategy, NM, NMENV; NMOAI, NMENV; WasteRule, EMNRD, EMNRD
Cc: Gabriel Pacyniak; James Povijua; Oriana Sandoval
Subject: [EXT] Comments on NMED and EMNRD Draft Rules
Date: Wednesday, September 16, 2020 4:00:13 PM
Attachments: FinalCCPandNAVAComments_NREL_16Sep20v2.pdf


Good Afternoon,


Please find attached comments on NMED’s Ozone Precursor Rule and EMNRD’s Gas Waste
Rule on behalf of both the Center for Civic Policy and the Native American Voter Alliance
Education Project.
 
Sincerely, 


Hannah Neal
UNM School of Law 
NREL Clinical Student 
hneal@unm.edu
 
Confidentiality Notice: this e-mail and its attachments are for the sole use of the intended
recipient(s) and may contain confidential and privileged information. Any unauthorized
review, use, disclosure, or distribution is prohibited unless specifically provided for under
New Mexico law. If you are not the intended recipient, please contact the sender and destroy
all copies of this message.
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September 16, 2020   
   



Liz Bisbey-Kuehn    
Air Quality Bureau   
525 Camino de los Marquez   
Santa Fe, NM 87   



 
Tiffany Polak 
Oil Conservation Division  
1220 South Saint Francis Dr. 
Santa Fe, NM 87505 



 



Comments submitted by email to; nm.methanestrategy@state.nm.us, nm.oai@state.nm.us and 
emnrd.wasterule@state.nm.us  



  



Comments of the Center for Civic Policy and the Native American Voter Alliance 
Education Project in Response to NMED’s Draft Ozone Precursor Rule and OCD’s Draft 



Gas Waste Rules 



 



I.  Introduction    



On behalf of the Center for Civic Policy (CCP) and the Native American Voters Alliance 
Education Project (NAVAEP), the University of New Mexico Natural Resources and 
Environmental Law Clinic (UNM Law Clinic) respectfully submits the following comments in 
response to the New Mexico Environmental Department’s (NMED) Ozone Precursor Draft Rule, 
and the Oil Conservation Division’s (OCD) Gas Waste Draft Rules.1    



CCP is a non-profit community-advocacy organization whose mission is to connect 
underrepresented communities in New Mexico to the public policy process and to increase voter 
participation and turnout. CCP educates New Mexicans on a wide range of issues that 
impact our communities, including ethics and campaign finance reform, health care, tax and 
budget priorities, economic security, corporate accountability, and the environment.   



CCP partners with more than 40 local and national organizations to advocate on behalf of 
New Mexico’s low-income and minority communities; among these organizations are Somos Un 
Pueblo Unido, Native American Voters Alliance Education Project, Indigenous Women Rising, 
New Mexico CAFé, OLÉ, New Mexico Voices for Children, New Mexico Dream Team, El 
CENTRO de Igualdad y Derechos, New Mexico Asian Family Center, and ProgressNow New 



 
1 The UNM Law Clinic represents the Center for Civic Policy as legal counsel on these comments, but not 



NAVAEP. The comments are submitted on behalf of both organizations.  
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Mexico. While these organizations partner with CCP, these comments are made solely on behalf 
of CCP and NAVAEP.  



CCP served on the Methane Advisory Panel (MAP), represented by Gabriel Pacyniak and 
the UNM Natural Resources and Environmental Law Clinic. CCP provided comments on the 
draft MAP report on February 20, 2020.   



NAVAEP is a non-profit organization that engages indigenous communities throughout 
New Mexico on the most pressing issues facing Native people in order to build healthy and 
sustainable communities for Native families.  



In CCP’s comments on the Draft Technical Report submitted on February 20, 2020, CCP 
urged NMED and OCD to develop regulations that will not only lead to cost-effective reductions 
in methane emissions but will also result in positive impacts on New Mexico communities by 
maximizing job growth, minimizing harmful surface impacts, maximizing state revenue that 
funds public education, and by reducing harmful local co-pollutants that threaten New Mexicans’ 
health and wellbeing.  



CCP and NAVAEP are thankful for the opportunity to submit comments once again in 
response to NMED’s Ozone Precursor Draft Rule and OCD’s Gas Waste Draft Rule.  



NMED and OCD are to be commended for putting forward a solid starting point for 
reducing air pollution and natural gas waste in the oil and gas sector. At the same time, the draft 
rules fall short of creating a strong framework for reducing oil and gas-related health harms, 
preventing unnecessary waste, and promoting methane-control related economic opportunities. 
In particular, the two exemptions for stripper wells and low potential-to-emit wells in NMED's 
draft regulations would almost completely undermine the protectiveness of the VOC regulations 
and would disproportionately impact vulnerable communities in the San Juan basin, including 
Native Americans. 



CCP and NAVAEP are now urging both agencies to go further with their regulations to 
ensure the health and wellbeing of New Mexican’s will not be compromised, and to take 
advantage of all benefits available to them.  
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II. In Promulgating Regulations Both Agencies Should Maximize 



Community-Focused Co-Benefits 



As detailed below, NMED has an obligation to consider co-benefits (see Section III.A.), 
and OCD has the authority to consider some co-benefits (see Section IV.A.).  



There are four co-benefits that are particularly important to CCP and NAVAEP and the 
communities with which it works: (1) reducing locally harmful co-pollutants, especially VOCs 
(for OCD) and Hazardous Air Pollutants (HAPs) (for both agencies); (2) increasing high-quality 
methane-mitigation jobs for frontline communities and resulting economic benefits for New 
Mexicans; (3) increasing state revenue by wasting less natural gas, some of which will directly 
fund increased educational opportunities; and (4) reducing harms inflicted by noise and truck 
traffic from oil and gas operations. CCP’s comments on the draft MAP report provided details on 
why these co-benefits were particularly important to low-income people and people of color in 
New Mexico. 



CCP and NAVAEP urge both agencies to not only promulgate nation-leading regulations 
to prevent waste, reduce ozone and methane pollution, but to also maximize these community-
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focused co-benefits where doing so is cost-effective. The decisions that NMED and OCD make 
now will have lasting implications for New Mexico communities.  



III.  Recommendations to Strengthen NMED’s Draft Ozone Precursor 
Rule 



A. NMED Should Seek to Reduce Localized Pollution and Maximize 
Community Co-Benefits in Keeping with its Authority Under the Air Quality 
Control Act 



The Air Quality Control Act (AQCA) requires the Environmental Improvement Board 
(EIB) to control emissions of oxides of nitrogen and volatile organic compounds at a level 
sufficient to maintain compliance with federal standards. The statute also requires that the EIB 
consider “public-interest” and “economic” impacts when promulgating regulations, and these 
impacts include reducing harmful localized co-pollutants, increasing jobs, increasing state 
revenue, and reducing noise and traffic.  



NMED has proposed regulations under its Air Quality Control Act (ACQA) authority to 
regulate ground-level ozone pollutants (i.e. smog) in counties that are close to exceeding federal 
National Ambient Air Quality Standards (NAAQS).2  Ground-level ozone forms when Volatile 
Organic Compounds (VOCs)—toxic compounds that readily vaporize and adversely affect 
human health—combine with nitrogen oxides (NOx) in the presence of sunlight.3  Gas emitted 
from oil and gas facilities typically contains intermixed VOCs, nitrous oxides, and methane, 
among other components.4   Reducing ozone precursors—VOCs and NOx—therefore has the 
effect of also reducing methane, a potent greenhouse gas. In addition to causing ozone pollution, 
some VOCs such as benzene, ethylbenzene, and formaldehyde are toxic air pollutants that cause 
a variety of harms, including cancer, respiratory system harms, and reproductive system harms.5  
Reducing VOCs not only reduces the potential for smog, it also has the effect of reducing 
localized harms from these particular VOCs.  



ACQA Section 74-2-5.3 requires the Environmental Improvement Board (EIB) – the 
entity charged with promulgating regulations under ACQA – to adopt regulations for areas 
within the state where pollution is within 95% of the NAAQS to keep those areas from 
exceeding the NAAQS.6  According to NMED, ozone concentrations in at least six New Mexico 
counties meet this threshold, including in the four oil-and-gas-producing counties of Eddy, Lea, 



 
2 NMSA (1978) § 74-2-5.3 (2009). 
3 U.S. ENVTL. PROTECTION AGENCY, Ground-level Ozone Pollution: Ground-level Ozone Basics, 



available at https://www.epa.gov/ground-level-ozone-pollution/ground-level-ozone-basics (last visited Feb. 2020). 
4 H.P. Brown, Composition of Natural Gas for use in the Oil and Natural Gas Sector Rulemaking (2011), 



available at http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2010-0505-0084.   
5 Lesley Fleishman et al., Clean Air Task Force, FOSSIL FUMES: A PUBLIC HEALTH ANALYSIS OF 



TOXIC AIR POLLUTION FROM THE OIL AND GAS INDUSTRY at 7-8 (2016), available at 
https://www.catf.us/wp-content/uploads/2016/06/CATF_Pub_FossilFumes.pdf (last visited Feb. 2020). 



6 See https://www.epa.gov/stationary-sources-air-pollution/oil-and-natural-gas-production-facilities-
national-emission 
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Rio Arriba, and San Juan.7 Importantly, compliance with federal NAAQS standards is assessed 
on a sub-state area basis—often at the county level—reflecting that VOCs and NOx emissions 
form ozone on a sub-state regional, not statewide, basis.8 Controlling emissions of these 
pollutants to maintain compliance with federal standards—as required by the ACQA—therefore 
requires ensuring that emissions are sufficiently controlled in each sub-state area, i.e., county, 
that is close to exceeding the federal standards. 



ACQA Section 74-2-5.3 also requires the EIB to consider public-interest and economic 
impacts when promulgating regulations to prevent counties from exceeding NAAQS.9 In 
particular, the EIB “shall consider the … public interest, including the social and economic value 
of the sources of emissions and subjects of air contaminants” as well as “energy, environmental 
and economic impacts and other social costs.”10  New Mexico courts have explicitly recognized 
that state statutes sometimes grant regulatory authority to agencies through such “broadly applied 
terms as public interest, social well-being, environmental degradation, and the like.”11  These 
terms are clearly capacious enough to include considerations of the benefits of reducing risk 
from air toxics, increasing jobs, and reducing harms from noise and truck traffic. In considering 
further regulations of the draft rules that NMED will propose to the EIB for promulgation, 
NMED should be mindful of EIB’s mandatory duty to consider these economic, environmental, 
and social co-benefits. 



B. Specific Recommendations Related to Draft Ozone Precursor Rule  



CCP and NAVAEP are grateful to NMED for implementing many of the 
recommendations that CCP included in its comments on the draft MAP report in its draft Ozone 
Precursor Rule.  



The draft rule establishes requirements to reduce VOCs and NOx emissions from many 
components and processes in the oil and gas supply chain and requires control of VOC emissions 
from new and existing sources. In many cases, the draft rule requires 95% control of VOC 
standards, which is a good starting point, although in some cases a higher standard is possible.  



 
7 NMED, Ozone Containment Initiative Air Quality Bureau, Control Strategies (Sept. 26, 2019), available 



at https://www.env.nm.gov/air-quality/wp-content/uploads/sites/2/2019/10/OAI_Presentation_09262019.pdf (last 
visited Feb. 2020) 



8 Memorandum from Janet McCabe to Regional Administrators, Area Designations for the 2015 Ozone 
NAAQS, Feb. 25, 2016, at 6-7,  https://www.epa.gov/sites/production/files/2016-02/documents/ozone-designations-
guidance-2015.pdf (“EPA generally believes it is appropriate to include the entire violating or contributing county in 
an ozone nonattainment area”).  



9 See https://www.epa.gov/stationary-sources-air-pollution/oil-and-natural-gas-production-facilities-
national-emission 



10 NMSA (1978) § 74-2-5.3(A). 
11 N.M. Mun. League, Inc. v. N.M. Envtl. Improvement Bd. 1975-NMCA-083, ¶ 13, 88 N.M. 201, 209 



(concluding that, in part because terms like public interest, social well-being, and environmental degradation “were 
capable of reasoned application,” the New Mexico Environmental Improvement Board was within its authority to 
promulgate solid waste management regulations); see also Public Serv. Co. v. N.M. Envtl. Improvement Bd., 1976-
NMCA-039, 89 N.M. 223 (acknowledging that “the ‘public interest’ is a broad enough concept to permit the Board 
to weigh how the public will best be served” in its development of sulfur dioxide emissions regulations). 
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At the same time, CCP and NAVAEP see critical ways to strengthen the rule, most 
significantly by eliminating exceptions for stripper wells and wells with a low “potential to emit” 
VOCs. As described below, these exemptions severely undermine the protectiveness of the rule 
and are likely to cause discriminatory impacts that harm vulnerable populations.  



1. NMED Should Eliminate Exceptions for Stripper Wells and Well 
with a Low Potential-to-Emit.   



Although the draft rule creates an effective framework for reducing VOCs and NOx 
emissions, the rule is almost completely undermined by two exemptions.  Currently the rule 
exempts equipment located at stripper wells and individual facilitates with site-wide total annual 
potential to emit less than 15 tons per year (TPY) of VOC.12 Although these wells may emit less 
pollution than other wells on an individual basis, the cumulative impacts of pollution from these 
wells—many of which are located close together—poses a significant health danger. The two 
exemptions in NMED's draft regulations would severely undermine the protectiveness of the 
regulations and would disproportionately impact vulnerable communities in the San Juan basin, 
including Native Americans. This would represent both a failure to meet the legal obligation 
imposed by the AQCA and a discriminatory impact on the vulnerable populations—including 
Native Americans and children—that live in San Juan and Rio Arriba counties. NMED should 
amend the rule to eliminate these wholesale exceptions.  



Taken together these regulations would exempt around 40% of VOC emissions 
from well sites across the state.13 More importantly, in the San Juan basin, over 70% of 
VOC emissions from well sites would be exempted in the San Juan and Rio Arriba 
counties.14  



These exemptions would have the largest impact on the San Juan basin because it is a 
declining field where many of the wells are marginal wells, and therefore the vast majority of 
wells—16,298 out of 17,177 in San Juan and Rio Arriba counties—would be exempted from the 
VOC standards.15 At the same time, the cumulative impact of the pollution from these many 
marginal wells is causing the air pollution problems that the AQCA directs the EIB to address 
through these rules.  



 
12 The draft rule defines ‘stripper well’ as an oil well with a maximum daily average oil production not 



exceeding 10 barrels of oil per day, or a natural gas well not exceeding 60,000 standard cubic feet of gas per day. 
NMED Draft Rule at 20.2.50.8 (LL), 20.2.50.25(A).  Both stripper wells and low potential-to-emit wells would be 
subject to monitoring requirements and recordkeeping in 20.2.50.25, however these requirements do not include any 
substantive standards. NMED Draft Rule at 20.2.50.25(B)(1) merely requires that facilities “shall be operated and 
maintained consistent with manufacturer specifications and good engineering and maintenance practices.” Notably, 
these wells are not subject to a LDAR requirement. 



13 Computed from analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
14 Id.   
15 Id. See also, e.g., OCD County Production by Month for San Juan County, 



https://wwwapps.emnrd.state.nm.us/ocd/ocdpermitting//Reporting/Production/CountyProductionInjectionSummary.
aspx (showing declining gas production volumes over past 20 years).  
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For example, San Juan County has received an F grade for ozone pollution from the 
American Lung Association,16 and is above EPA's level of concern for Respiratory Hazard Risk, 
due in large part to VOC emissions from oil and gas production.17 San Juan County is also above 
EPA's level of concern for cancer risk, driven also by VOC emissions from oil and gas 
production.18 Yet according to 2017 data, 71% of VOC well-site emissions in the county would 
be exempted from the proposed air pollution regulations because they were emitted at exempted 
wells.19 



The numbers are similar for adjoining Rio Arriba county, where 75% of VOC well-site 
emissions would be exempted.20  



The two major Permian basin counties, Lea and Eddy, would also see a substantial 
portion of the emissions from well sites excepted from regulation—34% and 27% respectively.21  



Under Section 74-2-5.3, the ACQA requires the EIB to control VOC and NOx emissions 
in qualifying counties “to provide for attainment and maintenance” of the federal NAAQS 
standard. Because NAAQS attainment is assessed on a sub-state area basis,22 the regulations 
must be effective at controlling emissions in the local area—i.e., the county—at a level sufficient 
to maintain attainment with the federal standard. It is highly doubtful that NMED’s proposed 
regulations meet this standard when they exempt over 70% of the emissions from well sites in 
two counties with pronounced air pollution problems.  



Moreover, these exemptions would harm vulnerable populations, including Native 
Americans and children.  



In San Juan county alone, 22,000 Native Americans and 6,500 children will live within 
one mile of an exempted well.23    



This exemption could also place NMED at risk of a disparate impact discrimination 
complaint under Title VI of the Civil Rights Act. Title VI prohibits federal grantees from 
discriminating on the basis of race,24 and EPA’s Title VI regulations prohibit its grantees from 
using federal assistance in actions or programs that result in discriminatory impacts on people of 
a specific race.25 The San Juan basin is unique in that it lies in part on the Navajo Nation and the 
area is home to one of the state’s largest populations of Native Americans—41% of county 
residents identify as Native American.26 The draft rule would exempt the majority of wellsite 



 
16 Report Card: New Mexico, American Lung Association, https://www.stateoftheair.org/city-



rankings/states/new-mexico/ (last visited Sept. 14, 2020).  
17 Lesley Fleishman et al, supra note 4 at 5.  
18 Id.  
19 Computed from analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
20 Id.  
21 Id.   
22 See discussion supra at note 7.  
23 Analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
24 42 U.S.C. § 2000d–1.  
25 40 C.F.R. § 7.35.  
26 Quick Facts, U.S. Census, 



https://www.census.gov/quickfacts/fact/table/eddycountynewmexico,sanjuancountynewmexico,NM/PST045219. 











   
 



   
 



8 



VOC emissions in the San Juan basin. In contrast, the draft rule would not exempt the majority of 
wellsite VOC emissions in the Permian Basin, which does not have a large Native American 
population.  For example, in the Permian Basin’s Eddy County, only 2.4% of Eddy County 
residents identify as Native American.27 The majority of Eddy County residents—92%—identify 
as white.28 In San Juan County, with its large Native American population, 71% of well-site 
VOC emissions would be exempted; in predominantly-White Eddy County, only 27% of wellsite 
emissions would be exempted.29 The regulation would therefore likely result in a discriminatory 
impact on Native Americans because it allows for a much greater percentage of emissions to go 
unregulated in the area that has a uniquely high population of Native Americans. If NMED 
receives federal assistance to support this action or program, it could be subject to a Title VI 
complaint.  



NMED cannot and should not rely on potential emission reductions from OCD’s 
proposed gas capture regulation to satisfy the legal obligations of EIB under the ACQA.30  First, 
the ACQA directs the EIB or the local air board, and not any other state agency, to “adopt a plan, 
including regulations” to control VOC and NOx emissions at a level sufficient to maintain 
compliance with federal standards.31 Second, the proposed OCD regulations do not require 
agencies to inspect for leaks or to retrofit equipment at each site. This is particularly important 
because of the phenomenon of “super emitters,” which is documented by peer-reviewed 
science.32 Even a well with “potential to emit” less than 15 tons per year could be a super emitter 
if there is a malfunctioning dehydrator or compressor, or a failure of tank control systems.33 The 
“potential-to-emit” threshold fails to account for such abnormal operation emissions. Such a 
super-emitter could pose a serious health risk to those living near it. NMED also cannot rely on 
the proposed OCD requirement that operators capture 98% of produced gas to meet their 
obligation to control VOC emissions.34 As currently written, this standard does not require VOC 
reduction in any particular area or facility, and therefore provides no guarantee that emissions 
will be reduce proportionately in each county.35 Moreover, because it does not require emission 
reductions at each site, it means that the local health harms from toxic VOCs could be reduced at 
some wells and not at others.  



 
27 Id.  
28 Id. 
29 See discussion supra at notes 18 and 20.  
30 See NMED tweet responding to EDF twitter critique of exceptions: “Not true. EDF fails to grasp that 



NMED and @EmnrdNM's draft rules complement one another to target harmful emissions from every oil and gas 
well in the state. Both rules will result in significant reductions of #methane in #NewMexico. 
#TellingTheWholeStory,” Sept. 3, 2020, https://twitter.com/NMEnvDep/status/1301578515142172672.  



31 NSMA (1978) § 74-2-5.3 (A) (specifying that if “environmental improvement board or the local board 
determines” that emission from sources in excess of 95% of NAAQS for ozone, then “it shall adopt a plan, including 
regulations, to control emissions”).    



32 See, e.g., Zavala-Araiza, D. et al. Super-emitters in natural gas infrastructure are caused by abnormal 
process conditions. Nat. Commun. 8, 14012 doi: 10.1038/ncomms14012 (2017). 



33 Id.  
34 See OCD Draft Rule Venting and Flaring of Natural Gas at 19.15.27.9; OCD Draft Rule Natural Gas 



Gathering Systems at 19.15.28.23.  
35 See discussion infra at IV.B.2.  
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In sum, the stripper well and low potential-to-emit threshold exemptions severely 
undermine the protectiveness of the draft rule. The AQCA tasks the EIB, not another state 
agency, with adopting a plan and regulations to control VOCs sufficient to maintain compliance 
with federal ozone standards in each county. Exempting a substantial portion of wellsite 
emissions does not meet this obligation, and it especially fails in the San Juan basin. The 
exemptions will also have discriminatory impacts on vulnerable groups, in particular failing to 
protect Native Americans.   



2.  Leak Detection and Repair Requirement   



In its comments on the draft MAP report, CCP urged NMED to require quarterly leak 
detection and repair (LDAR). LDAR is a cost-effective methane-reduction strategy that will 
reduce VOCs, NOx, and methane emissions and generate job growth in New Mexico 
communities, state revenue for education, and health co-benefits for New Mexicans.   



a. Include Pneumatic Controllers in Quarterly LDAR requirements 



Fugitive methane emissions escape from leaking equipment components, including from 
connectors, covers, closed vent systems (CVs), flanges, instruments, meters, open-ended lines 
(OELs), pneumatic controllers, pressure relief devices (PRDs), their hatches, and valves.36  
Quarterly leak detection and repair inspections will alert operators to leaking equipment in a 
timelier manner than do less-frequent inspections, promoting operators to respond according to 
regulations governing their maintenance and replacement of such equipment.    



The current rule requires quarterly leak detection and repair (LDAR) for facilities with 
the potential to emit over 5 TPY of VOCs.37 CCP and NAVAEP would like to thank NMED for 
including this provision and increasing the chances of catching any leaks or necessary repairs on 
a more frequent basis. By catching leaks sooner, companies will be able to capture more natural 
gas which will increase revenue for both them and the state of New Mexico which will go 
towards public education and accelerate the development of methane control job opportunities 
for New Mexicans.  



NMED should close one critical loophole in its LDAR requirements, however. The draft 
regulation does not require operators to conduct LDAR on pneumatic controllers.38 Yet 
pneumatic controllers are the second largest source of methane emissions from the oil and gas 
sector, and malfunctioning pneumatic controllers are responsible for half of these emissions.39 
Other jurisdictions, including Colorado and California, require operators to conduct LDAR to 



 
36 U.S. ENVTL. PROTECTION AGENCY, EPA-HQ-OAR-2017-0483, Equivalency of State Fugitive 



Emissions Programs for Well Sites and Compressor Stations to Proposed Standards at 40 C.F.R. Part 60, Subpart 
OOOa (Apr. 12, 2018), available at www.epa.gov/sites/production/files/2018- 
09/documents/equivalency_of_state_fugitive_emissions_programs_for_well_sites_and_compresor_stations.pdf (last 
visited Feb. 2020). 



37 NMED Draft Rule 20.2.50.16 (C)(2)(c)(i). 
38 NMED Draft Rule 20.2.50.16 (A) (not including pneumatic controllers). 
39 Methane emissions from malfunctioning, low-bleed, and intermittent bleed controllers combine to be the 



second-largest source of emissions. New Mexico Oil and Gas Data, Environmental Defense Fund, 
https://www.edf.org/nm-oil-gas/emissions/ (last visited Sep. 15, 2020).  
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ensure that pneumatic devices are not venting between actuation events.40 NMED should close 
this loophole and similarly include pneumatic controllers in the list of devices that must be 
subject to LDAR. 



b. Require Public Posting of Identified Leaks  



CCP also recommended that the regulations require prompt repair of any leaks found. 
Regulations that require prompt repair of leaks will cut VOCs, NOx and methane, prevent waste 
of valuable natural gas, and will open the door to skills-training and job opportunities for New 
Mexicans and inspire the development of a local labor force skilled in maintenance.  



CCP and NAVAEP would like to acknowledge and thank NMED for creating a strong 
repair timeline into the draft rule, which generally requires repairs within 15 days or less.41 



In keeping with NMED’s request to identify areas in the NMED rule where the agency 
can provide more transparency,42 CCP and NAVAEP request that all leaks identified be posted 
by operators to a public online database, including the date of the leak, piece of faulty 
equipment, facility, date the leak was discovered, and then updated when the leak is repaired. 
This would help ensure—and allow the public to monitor—that leaks are being timely repaired.  



c. Require Replacement of Older, High Emissions Technologies. 



In general, CCP recommended that regulations should require the retrofitting or 
replacement of older technologies that are significant sources of methane emissions. This is 
important because technological advances in equipment such as zero-bleed controllers and 
centrifugal compressors can eliminate many of the VOC and NOx emissions associated with oil 
and gas production. Requiring a reasonable rate of replacement on older technologies will also 
contribute to the development of a methane control industry and associated jobs in New Mexico.  



There are several areas where NMED can and should require replacement of older 
technologies with new technologies that are widely used. For example, NMED can and should 
require operators to implement a schedule of retrofitting older pneumatic controllers and 
centrifugal compressors.  



NMED proposes generally that existing pneumatic controllers sites without access to 
electric power should achieve an emission rate of 6 standard cubic feet per hour (scf/h) within 
one year of the rule’s effective date.43 New technology, however, such as solar-powered zero-
bleed controllers, are already in use in other jurisdictions.44 These zero emission controllers can 
dramatically curtail emissions from the large source of emissions in the oil and gas supply chain, 



 
40 Cal. Code Regs. tit. 17, § 95668(e) (3)–(4); New Mexico Methane Advisory Panel Report at 22 (2020) 



(describing Colorado pneumatic LDAR requirements).  
41 NMED Draft Rule at 20.2.50.16 (D). 
42 NMED Draft Rule at Page 1, #7. 
43 NMED Draft Rule at 20.2.50.22 (B)(3). There is an exception for “function needs” that should be 



eliminated.  
44 See Alberta Energy Regulator, Directive 060, § 8.6.1 
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and they are endorsed in the oil-and-gas industry’s Methane Guiding Principles Partnership.45  
NMED should require that operators transition their fleets towards these zero-emission devices 
on a reasonable schedule.   



Similarly, CCP recommended that NMED require that wet seals be replaced by dry seals 
or by wet seals with degassing capture on centrifugal compressors. The current rule includes the 
degassing emission standard, requiring that new and existing wet seal compressors meet a 95% 
VOC control standard through degassing.46 This is a huge improvement and CCP and NAVAEP 
are thankful for this. However, the NMED rule creates an exemption for compressors at wellhead 
sites—this exception should be eliminated.47  This is harmful because it misses many 
opportunities to ensure wells are being properly and consistently degassed.  



3. Require Reduced Emissions Completions / Recompletions  



A large quantity of harmful gases, like methane and VOCs are released at the completion 
and recompletion stages of a well. This is extremely harmful to the atmosphere and communities 
across the state. This can be prevented by creating stricter regulations. 



While EPA does require green completions (or Reduced Emission Completions – RECs) 
at most wells under Subpart OOOOa,48 operators are reportedly using ambiguities in the 
regulations to avoid using green completions for each and every well.  



Reduced Emissions Completion (REC) should be required under NMED’s regulation. If 
not, large amounts of gas will be released directly into the environment which will ultimately 
result in harm to the community’s health and harm to the environment as a whole. Operators 
should be required to route initial flowback through REC equipment. This will capture more gas 
which can be rerouted for sale. In particular, NMED should look to regulations in place in 
Canada, and those proposed in Colorado, that prohibit or would prohibit nearly all venting 
associated with flowback.49   



Including these green completion requirements will bring in more money for the state and 
the education of New Mexican children. Further, by capturing the gas during the process the 
released of toxic gas into the atmosphere will be reduced, and the health of New Mexicans will 
improve.  



 
45 Methane Guiding Principles, Synopsis, Reducing Methane Emissions: Best Practice Guide, Pneumatic 



Devices (2019), https://methaneguidingprinciples.org/wp-content/uploads/2019/11/Reducing-Methane-Emissions-
Synopsis-Pneumatic-Devices.pdf.  



46 NMED Draft Rule at 20.2.50.14 (B)(1).  
47 Id. at (A)(1).  
48 40 C.F.R. § 60.5375a. 
49 Regulations Respecting Reduction in the Release of Methane and Certain Volatile Organic Compounds 



(Upstream Oil and Gas Sector) (SOR/2018-66), § 11(2);  Proposed 5 CCR 1001-9, VI.D.1.a. 
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IV. Recommendations to Strengthen OCD’s Draft Natural Gas Waste 
Rules 



A.    OCD’s Should Seek to Maximize Co-benefits it is Allowed to Consider 
Under the Oil and Gas Act  



The Oil and Gas Act provides broad authority to OCD to prevent waste in the production 
of crude petroleum oil or natural gas, including through rulemaking.  As the Oil Conservation 
Commission (OCC) has noted in prior orders, the duties assigned by the Oil and Gas Act to the 
OCD include “duties to prevent waste, protect correlative rights, and protect health and the 
environment” (emphasis added).50  The Oil and Gas Act authorizes OCD to promulgate 
regulations to “protect public health and the environment” in specific circumstances. These 
circumstances include the following:51  



• “disposition of nondomestic wastes resulting from the exploration, development. 
Production or storage of… natural gas”;  



• “transportation of… natural gas, [and] the treatment of natural gas”; and  



• “disposition, handling, transport, storage, recycling, treatment and disposal of produced 
water during, or for reuse in, the exploration, drilling, production, treatment or refinement of oil 
or gas…”  



The Oil and Gas Act also authorizes OCD to promulgate regulations to “require wells to 
be drilled, operated and produced in such manner as to prevent injury to neighboring leases or 
properties.”52  



In revising the proposed Natural Gas Waste regulations OCD should continue to consider 
the potential co-benefits to the environment, public health, and neighboring properties consistent 
with these authorities.  



 



B. Specific Recommendations Related to OCD’s Gas Waste Rules   



1. OCD Should Prohibit Non-Emergency Venting  



CCP recommended the OCD regulations should prohibit operators from venting when 
they could route gas to a process or sale, or flare instead. Venting is particularly harmful because 
it releases uncontrolled methane, which is 84 times more potent than carbon dioxide as a 
greenhouse gas over a 20 year period.53 Venting also emits toxic pollutants that are particularly 



 
50 Oil Conservation Commission Order R-13096-B at 9-10.   
51 NMSA (1978) § 70-2-12.  
52 Id.  
53 Understanding Global Warming Potentials, EPA, https://www.epa.gov/ghgemissions/understanding-



global-warming-potentials (last visited Sept. 15, 2020).  
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dangerous to nearby residents.54 Limiting venting will reduce the release and creation of harmful 
pollutants, which will reduce the communities’ health risks.  



OCD should therefore prohibit venting in all stages covered by 19.15.27.8—drilling, 
completion, and production—except for bonafide emergency situations. Prohibiting venting at all 
stages of production will reduce the emissions of harmful VOCs and HAPs and will protect New 
Mexicans by reducing their exposure to these harmful chemicals. 



2. 98% Gas Capture Requirement Should Apply at a County Level  



CCP recommended in its comments on the draft MAP report operators be subject to 
limits on venting and flaring. We commend OCD for proposing to limit venting and flaring so 
that by the end of 2026, 98% of gas is captured. This will lead drive substantial public health and 
revenue benefits for the state.  



At the same time, this statewide performance standard creates a risk that operators with 
assets in multiple basins could comply by substantially reducing emissions in one basin and not 
the other. In particular, an operator with many marginal wells in the San Juan basin as well as 
with some high producing wells in the Permian basin could potential comply across its fleet by 
largely focusing its gas capture efforts on high-producing wells in the Permian. This would have 
the effect of providing substantial co-pollutant reductions in the Permian but not in the San Juan 
basin. Similar to the effect of exempting stripper wells and low potential-to-emit VOC wells 
described above, this could have a discriminatory impact on Native Americans and other 
vulnerable populations.  



CCP and NAVAEP therefore urge OCD to require that the gas capture requirement be 
accounted for on a county-wide basis, so that the distribution of natural gas waste reduction—
and therefore pollution reduction—is more equitably distributed across the state and protects 
more New Mexicans.  Using a county-by-county standard would also ensure that methane 
control work—and therefore methane control jobs—were more evenly distributed across the 
state. 



3. Gas Management Planning Requirements Should be Strengthened to 
Prevent Routine Flaring, Take into Account Surface Impacts, and Provide an 
Opportunity for Public Input 



CCP recommended that the OCD rule strengthen the requirements for gas capture 
planning, and CCP and NAVAEP commend OCD for including a much-strengthened gas 
management planning requirement for both production and gathering systems.55 Such planning is 
crucial to ensuring that gas is not wasted, especially in the Permian basin where operators are 
drilling for oil, and to ensuring the reduction of routing flaring and unnecessary venting.  



 
54 The levels of toxic pollutants emitted depend on the composition of gas from the well and where in the 



supply chain the venting happens. See H.P.  Brown, Composition of Natural Gas for use in the Oil and Natural Gas 
Sector Rulemaking (2011), available at http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2010-
0505-0084.   



55 OCD Draft Rules at 19.15.27.9 (D), 19.15.28.23(D).  
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OCD’s can and should strengthen these regulations to explicitly require an end to routine 
flaring. Routine flaring causes environmental and public health harms, in part because not all of 
the gas is combusted. The World Bank Group has called to an end of routine flaring, recognizing 
the harms it causes.56 While the proposed regulation is commendable in that it calls on operators 
to analyze alternatives to routine flaring,57 it should go a step further and prohibit operators from 
planning on using such routine flaring.  



OCD should also recognize that the Gas Management planning is an opportune time for 
operators to consider surface impacts from their proposed activities, including noise and truck 
traffic, in keeping with OCD’s authority to promulgate regulations that prevent harm to 
neighboring properties.58 OCD should require that gas management plans identify residences, 
school, churches, business and other surface uses that may be impacted by infrastructure 
development and proactively identify measures to mitigate such impacts.  OCD should also 
provide a mechanism for the public to provide input and flag harmful impacts that could be 
mitigated through infrastructure planning.       



4. OCD Should Require that 98% of Gas Be Combusted in Flaring 



CCP asked EMNRD to create regulations should require the adoption of high-
performance flares for both new and existing flares. This is important because flaring still 
releases substantial volumes of methane, because at least 2-5% of gas is not combusted during 
flaring.59  



 OCD did include requirements that all flares use an automatic ignition system or 
continuous pilot, which CCP and NAVAEP are grateful for. CCP and NAVAEP request that 
OCD go one step further and set a performance standard requiring that 98% of all flared gas be 
combusted (Destruction and Removal Efficiency, or DRE). 



 
56 Zero Routine Flaring by 2030, World Bank Group, https://www.worldbank.org/en/programs/zero-



routine-flaring-by-2030 (last visited Sep. 15, 2020).  
57 OCD Draft Rules at 19.15.27.9 (D)(2)(h).  
58 NMSA (1978) § 70-2-12(b)(7).  
59 See, e.g., Robert Kleinberg, Greenhouse Gas Footprint of Oilfield Flares Accounting for Realistic Flare 



Gas Composition and Distribution of Flare Efficiencies (2019), https://doi.org/10.1002/essoar.10501228.1.  
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V. Conclusion   



 New Mexico’s frontline communities bear the brunt of health, environmental, and 
quality of life impacts of oil and gas production. CCP and NAVAEP are grateful to NMED and 
OCD for taking the highly affected communities into account while drafting their rules, but they 
urge them to take the rules to the next step to truly prioritize the health and safety of New 
Mexicans. Most critical to this effort is removing exceptions for stripper wells and low-potential 
to emit wells from NMED’s draft rules, which would severely undermine the protectiveness of 
the regulations.  



Putting New Mexican’s first will not only benefit vulnerable communities, but the State 
as a whole. 



CCP  and NAVAEP thank NMED and OCD for the opportunity to provide these 
comments.  
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Comments submitted by email to; nm.methanestrategy@state.nm.us, nm.oai@state.nm.us and 
emnrd.wasterule@state.nm.us  


  


Comments of the Center for Civic Policy and the Native American Voter Alliance 
Education Project in Response to NMED’s Draft Ozone Precursor Rule and OCD’s Draft 


Gas Waste Rules 


 


I.  Introduction    


On behalf of the Center for Civic Policy (CCP) and the Native American Voters Alliance 
Education Project (NAVAEP), the University of New Mexico Natural Resources and 
Environmental Law Clinic (UNM Law Clinic) respectfully submits the following comments in 
response to the New Mexico Environmental Department’s (NMED) Ozone Precursor Draft Rule, 
and the Oil Conservation Division’s (OCD) Gas Waste Draft Rules.1    


CCP is a non-profit community-advocacy organization whose mission is to connect 
underrepresented communities in New Mexico to the public policy process and to increase voter 
participation and turnout. CCP educates New Mexicans on a wide range of issues that 
impact our communities, including ethics and campaign finance reform, health care, tax and 
budget priorities, economic security, corporate accountability, and the environment.   


CCP partners with more than 40 local and national organizations to advocate on behalf of 
New Mexico’s low-income and minority communities; among these organizations are Somos Un 
Pueblo Unido, Native American Voters Alliance Education Project, Indigenous Women Rising, 
New Mexico CAFé, OLÉ, New Mexico Voices for Children, New Mexico Dream Team, El 
CENTRO de Igualdad y Derechos, New Mexico Asian Family Center, and ProgressNow New 


 
1 The UNM Law Clinic represents the Center for Civic Policy as legal counsel on these comments, but not 


NAVAEP. The comments are submitted on behalf of both organizations.  







   
 


   
 


2 


Mexico. While these organizations partner with CCP, these comments are made solely on behalf 
of CCP and NAVAEP.  


CCP served on the Methane Advisory Panel (MAP), represented by Gabriel Pacyniak and 
the UNM Natural Resources and Environmental Law Clinic. CCP provided comments on the 
draft MAP report on February 20, 2020.   


NAVAEP is a non-profit organization that engages indigenous communities throughout 
New Mexico on the most pressing issues facing Native people in order to build healthy and 
sustainable communities for Native families.  


In CCP’s comments on the Draft Technical Report submitted on February 20, 2020, CCP 
urged NMED and OCD to develop regulations that will not only lead to cost-effective reductions 
in methane emissions but will also result in positive impacts on New Mexico communities by 
maximizing job growth, minimizing harmful surface impacts, maximizing state revenue that 
funds public education, and by reducing harmful local co-pollutants that threaten New Mexicans’ 
health and wellbeing.  


CCP and NAVAEP are thankful for the opportunity to submit comments once again in 
response to NMED’s Ozone Precursor Draft Rule and OCD’s Gas Waste Draft Rule.  


NMED and OCD are to be commended for putting forward a solid starting point for 
reducing air pollution and natural gas waste in the oil and gas sector. At the same time, the draft 
rules fall short of creating a strong framework for reducing oil and gas-related health harms, 
preventing unnecessary waste, and promoting methane-control related economic opportunities. 
In particular, the two exemptions for stripper wells and low potential-to-emit wells in NMED's 
draft regulations would almost completely undermine the protectiveness of the VOC regulations 
and would disproportionately impact vulnerable communities in the San Juan basin, including 
Native Americans. 


CCP and NAVAEP are now urging both agencies to go further with their regulations to 
ensure the health and wellbeing of New Mexican’s will not be compromised, and to take 
advantage of all benefits available to them.  
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II. In Promulgating Regulations Both Agencies Should Maximize 


Community-Focused Co-Benefits 


As detailed below, NMED has an obligation to consider co-benefits (see Section III.A.), 
and OCD has the authority to consider some co-benefits (see Section IV.A.).  


There are four co-benefits that are particularly important to CCP and NAVAEP and the 
communities with which it works: (1) reducing locally harmful co-pollutants, especially VOCs 
(for OCD) and Hazardous Air Pollutants (HAPs) (for both agencies); (2) increasing high-quality 
methane-mitigation jobs for frontline communities and resulting economic benefits for New 
Mexicans; (3) increasing state revenue by wasting less natural gas, some of which will directly 
fund increased educational opportunities; and (4) reducing harms inflicted by noise and truck 
traffic from oil and gas operations. CCP’s comments on the draft MAP report provided details on 
why these co-benefits were particularly important to low-income people and people of color in 
New Mexico. 


CCP and NAVAEP urge both agencies to not only promulgate nation-leading regulations 
to prevent waste, reduce ozone and methane pollution, but to also maximize these community-
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focused co-benefits where doing so is cost-effective. The decisions that NMED and OCD make 
now will have lasting implications for New Mexico communities.  


III.  Recommendations to Strengthen NMED’s Draft Ozone Precursor 
Rule 


A. NMED Should Seek to Reduce Localized Pollution and Maximize 
Community Co-Benefits in Keeping with its Authority Under the Air Quality 
Control Act 


The Air Quality Control Act (AQCA) requires the Environmental Improvement Board 
(EIB) to control emissions of oxides of nitrogen and volatile organic compounds at a level 
sufficient to maintain compliance with federal standards. The statute also requires that the EIB 
consider “public-interest” and “economic” impacts when promulgating regulations, and these 
impacts include reducing harmful localized co-pollutants, increasing jobs, increasing state 
revenue, and reducing noise and traffic.  


NMED has proposed regulations under its Air Quality Control Act (ACQA) authority to 
regulate ground-level ozone pollutants (i.e. smog) in counties that are close to exceeding federal 
National Ambient Air Quality Standards (NAAQS).2  Ground-level ozone forms when Volatile 
Organic Compounds (VOCs)—toxic compounds that readily vaporize and adversely affect 
human health—combine with nitrogen oxides (NOx) in the presence of sunlight.3  Gas emitted 
from oil and gas facilities typically contains intermixed VOCs, nitrous oxides, and methane, 
among other components.4   Reducing ozone precursors—VOCs and NOx—therefore has the 
effect of also reducing methane, a potent greenhouse gas. In addition to causing ozone pollution, 
some VOCs such as benzene, ethylbenzene, and formaldehyde are toxic air pollutants that cause 
a variety of harms, including cancer, respiratory system harms, and reproductive system harms.5  
Reducing VOCs not only reduces the potential for smog, it also has the effect of reducing 
localized harms from these particular VOCs.  


ACQA Section 74-2-5.3 requires the Environmental Improvement Board (EIB) – the 
entity charged with promulgating regulations under ACQA – to adopt regulations for areas 
within the state where pollution is within 95% of the NAAQS to keep those areas from 
exceeding the NAAQS.6  According to NMED, ozone concentrations in at least six New Mexico 
counties meet this threshold, including in the four oil-and-gas-producing counties of Eddy, Lea, 


 
2 NMSA (1978) § 74-2-5.3 (2009). 
3 U.S. ENVTL. PROTECTION AGENCY, Ground-level Ozone Pollution: Ground-level Ozone Basics, 


available at https://www.epa.gov/ground-level-ozone-pollution/ground-level-ozone-basics (last visited Feb. 2020). 
4 H.P. Brown, Composition of Natural Gas for use in the Oil and Natural Gas Sector Rulemaking (2011), 


available at http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2010-0505-0084.   
5 Lesley Fleishman et al., Clean Air Task Force, FOSSIL FUMES: A PUBLIC HEALTH ANALYSIS OF 


TOXIC AIR POLLUTION FROM THE OIL AND GAS INDUSTRY at 7-8 (2016), available at 
https://www.catf.us/wp-content/uploads/2016/06/CATF_Pub_FossilFumes.pdf (last visited Feb. 2020). 


6 See https://www.epa.gov/stationary-sources-air-pollution/oil-and-natural-gas-production-facilities-
national-emission 
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Rio Arriba, and San Juan.7 Importantly, compliance with federal NAAQS standards is assessed 
on a sub-state area basis—often at the county level—reflecting that VOCs and NOx emissions 
form ozone on a sub-state regional, not statewide, basis.8 Controlling emissions of these 
pollutants to maintain compliance with federal standards—as required by the ACQA—therefore 
requires ensuring that emissions are sufficiently controlled in each sub-state area, i.e., county, 
that is close to exceeding the federal standards. 


ACQA Section 74-2-5.3 also requires the EIB to consider public-interest and economic 
impacts when promulgating regulations to prevent counties from exceeding NAAQS.9 In 
particular, the EIB “shall consider the … public interest, including the social and economic value 
of the sources of emissions and subjects of air contaminants” as well as “energy, environmental 
and economic impacts and other social costs.”10  New Mexico courts have explicitly recognized 
that state statutes sometimes grant regulatory authority to agencies through such “broadly applied 
terms as public interest, social well-being, environmental degradation, and the like.”11  These 
terms are clearly capacious enough to include considerations of the benefits of reducing risk 
from air toxics, increasing jobs, and reducing harms from noise and truck traffic. In considering 
further regulations of the draft rules that NMED will propose to the EIB for promulgation, 
NMED should be mindful of EIB’s mandatory duty to consider these economic, environmental, 
and social co-benefits. 


B. Specific Recommendations Related to Draft Ozone Precursor Rule  


CCP and NAVAEP are grateful to NMED for implementing many of the 
recommendations that CCP included in its comments on the draft MAP report in its draft Ozone 
Precursor Rule.  


The draft rule establishes requirements to reduce VOCs and NOx emissions from many 
components and processes in the oil and gas supply chain and requires control of VOC emissions 
from new and existing sources. In many cases, the draft rule requires 95% control of VOC 
standards, which is a good starting point, although in some cases a higher standard is possible.  


 
7 NMED, Ozone Containment Initiative Air Quality Bureau, Control Strategies (Sept. 26, 2019), available 


at https://www.env.nm.gov/air-quality/wp-content/uploads/sites/2/2019/10/OAI_Presentation_09262019.pdf (last 
visited Feb. 2020) 


8 Memorandum from Janet McCabe to Regional Administrators, Area Designations for the 2015 Ozone 
NAAQS, Feb. 25, 2016, at 6-7,  https://www.epa.gov/sites/production/files/2016-02/documents/ozone-designations-
guidance-2015.pdf (“EPA generally believes it is appropriate to include the entire violating or contributing county in 
an ozone nonattainment area”).  


9 See https://www.epa.gov/stationary-sources-air-pollution/oil-and-natural-gas-production-facilities-
national-emission 


10 NMSA (1978) § 74-2-5.3(A). 
11 N.M. Mun. League, Inc. v. N.M. Envtl. Improvement Bd. 1975-NMCA-083, ¶ 13, 88 N.M. 201, 209 


(concluding that, in part because terms like public interest, social well-being, and environmental degradation “were 
capable of reasoned application,” the New Mexico Environmental Improvement Board was within its authority to 
promulgate solid waste management regulations); see also Public Serv. Co. v. N.M. Envtl. Improvement Bd., 1976-
NMCA-039, 89 N.M. 223 (acknowledging that “the ‘public interest’ is a broad enough concept to permit the Board 
to weigh how the public will best be served” in its development of sulfur dioxide emissions regulations). 
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At the same time, CCP and NAVAEP see critical ways to strengthen the rule, most 
significantly by eliminating exceptions for stripper wells and wells with a low “potential to emit” 
VOCs. As described below, these exemptions severely undermine the protectiveness of the rule 
and are likely to cause discriminatory impacts that harm vulnerable populations.  


1. NMED Should Eliminate Exceptions for Stripper Wells and Well 
with a Low Potential-to-Emit.   


Although the draft rule creates an effective framework for reducing VOCs and NOx 
emissions, the rule is almost completely undermined by two exemptions.  Currently the rule 
exempts equipment located at stripper wells and individual facilitates with site-wide total annual 
potential to emit less than 15 tons per year (TPY) of VOC.12 Although these wells may emit less 
pollution than other wells on an individual basis, the cumulative impacts of pollution from these 
wells—many of which are located close together—poses a significant health danger. The two 
exemptions in NMED's draft regulations would severely undermine the protectiveness of the 
regulations and would disproportionately impact vulnerable communities in the San Juan basin, 
including Native Americans. This would represent both a failure to meet the legal obligation 
imposed by the AQCA and a discriminatory impact on the vulnerable populations—including 
Native Americans and children—that live in San Juan and Rio Arriba counties. NMED should 
amend the rule to eliminate these wholesale exceptions.  


Taken together these regulations would exempt around 40% of VOC emissions 
from well sites across the state.13 More importantly, in the San Juan basin, over 70% of 
VOC emissions from well sites would be exempted in the San Juan and Rio Arriba 
counties.14  


These exemptions would have the largest impact on the San Juan basin because it is a 
declining field where many of the wells are marginal wells, and therefore the vast majority of 
wells—16,298 out of 17,177 in San Juan and Rio Arriba counties—would be exempted from the 
VOC standards.15 At the same time, the cumulative impact of the pollution from these many 
marginal wells is causing the air pollution problems that the AQCA directs the EIB to address 
through these rules.  


 
12 The draft rule defines ‘stripper well’ as an oil well with a maximum daily average oil production not 


exceeding 10 barrels of oil per day, or a natural gas well not exceeding 60,000 standard cubic feet of gas per day. 
NMED Draft Rule at 20.2.50.8 (LL), 20.2.50.25(A).  Both stripper wells and low potential-to-emit wells would be 
subject to monitoring requirements and recordkeeping in 20.2.50.25, however these requirements do not include any 
substantive standards. NMED Draft Rule at 20.2.50.25(B)(1) merely requires that facilities “shall be operated and 
maintained consistent with manufacturer specifications and good engineering and maintenance practices.” Notably, 
these wells are not subject to a LDAR requirement. 


13 Computed from analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
14 Id.   
15 Id. See also, e.g., OCD County Production by Month for San Juan County, 


https://wwwapps.emnrd.state.nm.us/ocd/ocdpermitting//Reporting/Production/CountyProductionInjectionSummary.
aspx (showing declining gas production volumes over past 20 years).  
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For example, San Juan County has received an F grade for ozone pollution from the 
American Lung Association,16 and is above EPA's level of concern for Respiratory Hazard Risk, 
due in large part to VOC emissions from oil and gas production.17 San Juan County is also above 
EPA's level of concern for cancer risk, driven also by VOC emissions from oil and gas 
production.18 Yet according to 2017 data, 71% of VOC well-site emissions in the county would 
be exempted from the proposed air pollution regulations because they were emitted at exempted 
wells.19 


The numbers are similar for adjoining Rio Arriba county, where 75% of VOC well-site 
emissions would be exempted.20  


The two major Permian basin counties, Lea and Eddy, would also see a substantial 
portion of the emissions from well sites excepted from regulation—34% and 27% respectively.21  


Under Section 74-2-5.3, the ACQA requires the EIB to control VOC and NOx emissions 
in qualifying counties “to provide for attainment and maintenance” of the federal NAAQS 
standard. Because NAAQS attainment is assessed on a sub-state area basis,22 the regulations 
must be effective at controlling emissions in the local area—i.e., the county—at a level sufficient 
to maintain attainment with the federal standard. It is highly doubtful that NMED’s proposed 
regulations meet this standard when they exempt over 70% of the emissions from well sites in 
two counties with pronounced air pollution problems.  


Moreover, these exemptions would harm vulnerable populations, including Native 
Americans and children.  


In San Juan county alone, 22,000 Native Americans and 6,500 children will live within 
one mile of an exempted well.23    


This exemption could also place NMED at risk of a disparate impact discrimination 
complaint under Title VI of the Civil Rights Act. Title VI prohibits federal grantees from 
discriminating on the basis of race,24 and EPA’s Title VI regulations prohibit its grantees from 
using federal assistance in actions or programs that result in discriminatory impacts on people of 
a specific race.25 The San Juan basin is unique in that it lies in part on the Navajo Nation and the 
area is home to one of the state’s largest populations of Native Americans—41% of county 
residents identify as Native American.26 The draft rule would exempt the majority of wellsite 


 
16 Report Card: New Mexico, American Lung Association, https://www.stateoftheair.org/city-


rankings/states/new-mexico/ (last visited Sept. 14, 2020).  
17 Lesley Fleishman et al, supra note 4 at 5.  
18 Id.  
19 Computed from analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
20 Id.  
21 Id.   
22 See discussion supra at note 7.  
23 Analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
24 42 U.S.C. § 2000d–1.  
25 40 C.F.R. § 7.35.  
26 Quick Facts, U.S. Census, 


https://www.census.gov/quickfacts/fact/table/eddycountynewmexico,sanjuancountynewmexico,NM/PST045219. 
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VOC emissions in the San Juan basin. In contrast, the draft rule would not exempt the majority of 
wellsite VOC emissions in the Permian Basin, which does not have a large Native American 
population.  For example, in the Permian Basin’s Eddy County, only 2.4% of Eddy County 
residents identify as Native American.27 The majority of Eddy County residents—92%—identify 
as white.28 In San Juan County, with its large Native American population, 71% of well-site 
VOC emissions would be exempted; in predominantly-White Eddy County, only 27% of wellsite 
emissions would be exempted.29 The regulation would therefore likely result in a discriminatory 
impact on Native Americans because it allows for a much greater percentage of emissions to go 
unregulated in the area that has a uniquely high population of Native Americans. If NMED 
receives federal assistance to support this action or program, it could be subject to a Title VI 
complaint.  


NMED cannot and should not rely on potential emission reductions from OCD’s 
proposed gas capture regulation to satisfy the legal obligations of EIB under the ACQA.30  First, 
the ACQA directs the EIB or the local air board, and not any other state agency, to “adopt a plan, 
including regulations” to control VOC and NOx emissions at a level sufficient to maintain 
compliance with federal standards.31 Second, the proposed OCD regulations do not require 
agencies to inspect for leaks or to retrofit equipment at each site. This is particularly important 
because of the phenomenon of “super emitters,” which is documented by peer-reviewed 
science.32 Even a well with “potential to emit” less than 15 tons per year could be a super emitter 
if there is a malfunctioning dehydrator or compressor, or a failure of tank control systems.33 The 
“potential-to-emit” threshold fails to account for such abnormal operation emissions. Such a 
super-emitter could pose a serious health risk to those living near it. NMED also cannot rely on 
the proposed OCD requirement that operators capture 98% of produced gas to meet their 
obligation to control VOC emissions.34 As currently written, this standard does not require VOC 
reduction in any particular area or facility, and therefore provides no guarantee that emissions 
will be reduce proportionately in each county.35 Moreover, because it does not require emission 
reductions at each site, it means that the local health harms from toxic VOCs could be reduced at 
some wells and not at others.  


 
27 Id.  
28 Id. 
29 See discussion supra at notes 18 and 20.  
30 See NMED tweet responding to EDF twitter critique of exceptions: “Not true. EDF fails to grasp that 


NMED and @EmnrdNM's draft rules complement one another to target harmful emissions from every oil and gas 
well in the state. Both rules will result in significant reductions of #methane in #NewMexico. 
#TellingTheWholeStory,” Sept. 3, 2020, https://twitter.com/NMEnvDep/status/1301578515142172672.  


31 NSMA (1978) § 74-2-5.3 (A) (specifying that if “environmental improvement board or the local board 
determines” that emission from sources in excess of 95% of NAAQS for ozone, then “it shall adopt a plan, including 
regulations, to control emissions”).    


32 See, e.g., Zavala-Araiza, D. et al. Super-emitters in natural gas infrastructure are caused by abnormal 
process conditions. Nat. Commun. 8, 14012 doi: 10.1038/ncomms14012 (2017). 


33 Id.  
34 See OCD Draft Rule Venting and Flaring of Natural Gas at 19.15.27.9; OCD Draft Rule Natural Gas 


Gathering Systems at 19.15.28.23.  
35 See discussion infra at IV.B.2.  







   
 


   
 


9 


In sum, the stripper well and low potential-to-emit threshold exemptions severely 
undermine the protectiveness of the draft rule. The AQCA tasks the EIB, not another state 
agency, with adopting a plan and regulations to control VOCs sufficient to maintain compliance 
with federal ozone standards in each county. Exempting a substantial portion of wellsite 
emissions does not meet this obligation, and it especially fails in the San Juan basin. The 
exemptions will also have discriminatory impacts on vulnerable groups, in particular failing to 
protect Native Americans.   


2.  Leak Detection and Repair Requirement   


In its comments on the draft MAP report, CCP urged NMED to require quarterly leak 
detection and repair (LDAR). LDAR is a cost-effective methane-reduction strategy that will 
reduce VOCs, NOx, and methane emissions and generate job growth in New Mexico 
communities, state revenue for education, and health co-benefits for New Mexicans.   


a. Include Pneumatic Controllers in Quarterly LDAR requirements 


Fugitive methane emissions escape from leaking equipment components, including from 
connectors, covers, closed vent systems (CVs), flanges, instruments, meters, open-ended lines 
(OELs), pneumatic controllers, pressure relief devices (PRDs), their hatches, and valves.36  
Quarterly leak detection and repair inspections will alert operators to leaking equipment in a 
timelier manner than do less-frequent inspections, promoting operators to respond according to 
regulations governing their maintenance and replacement of such equipment.    


The current rule requires quarterly leak detection and repair (LDAR) for facilities with 
the potential to emit over 5 TPY of VOCs.37 CCP and NAVAEP would like to thank NMED for 
including this provision and increasing the chances of catching any leaks or necessary repairs on 
a more frequent basis. By catching leaks sooner, companies will be able to capture more natural 
gas which will increase revenue for both them and the state of New Mexico which will go 
towards public education and accelerate the development of methane control job opportunities 
for New Mexicans.  


NMED should close one critical loophole in its LDAR requirements, however. The draft 
regulation does not require operators to conduct LDAR on pneumatic controllers.38 Yet 
pneumatic controllers are the second largest source of methane emissions from the oil and gas 
sector, and malfunctioning pneumatic controllers are responsible for half of these emissions.39 
Other jurisdictions, including Colorado and California, require operators to conduct LDAR to 


 
36 U.S. ENVTL. PROTECTION AGENCY, EPA-HQ-OAR-2017-0483, Equivalency of State Fugitive 


Emissions Programs for Well Sites and Compressor Stations to Proposed Standards at 40 C.F.R. Part 60, Subpart 
OOOa (Apr. 12, 2018), available at www.epa.gov/sites/production/files/2018- 
09/documents/equivalency_of_state_fugitive_emissions_programs_for_well_sites_and_compresor_stations.pdf (last 
visited Feb. 2020). 


37 NMED Draft Rule 20.2.50.16 (C)(2)(c)(i). 
38 NMED Draft Rule 20.2.50.16 (A) (not including pneumatic controllers). 
39 Methane emissions from malfunctioning, low-bleed, and intermittent bleed controllers combine to be the 


second-largest source of emissions. New Mexico Oil and Gas Data, Environmental Defense Fund, 
https://www.edf.org/nm-oil-gas/emissions/ (last visited Sep. 15, 2020).  
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ensure that pneumatic devices are not venting between actuation events.40 NMED should close 
this loophole and similarly include pneumatic controllers in the list of devices that must be 
subject to LDAR. 


b. Require Public Posting of Identified Leaks  


CCP also recommended that the regulations require prompt repair of any leaks found. 
Regulations that require prompt repair of leaks will cut VOCs, NOx and methane, prevent waste 
of valuable natural gas, and will open the door to skills-training and job opportunities for New 
Mexicans and inspire the development of a local labor force skilled in maintenance.  


CCP and NAVAEP would like to acknowledge and thank NMED for creating a strong 
repair timeline into the draft rule, which generally requires repairs within 15 days or less.41 


In keeping with NMED’s request to identify areas in the NMED rule where the agency 
can provide more transparency,42 CCP and NAVAEP request that all leaks identified be posted 
by operators to a public online database, including the date of the leak, piece of faulty 
equipment, facility, date the leak was discovered, and then updated when the leak is repaired. 
This would help ensure—and allow the public to monitor—that leaks are being timely repaired.  


c. Require Replacement of Older, High Emissions Technologies. 


In general, CCP recommended that regulations should require the retrofitting or 
replacement of older technologies that are significant sources of methane emissions. This is 
important because technological advances in equipment such as zero-bleed controllers and 
centrifugal compressors can eliminate many of the VOC and NOx emissions associated with oil 
and gas production. Requiring a reasonable rate of replacement on older technologies will also 
contribute to the development of a methane control industry and associated jobs in New Mexico.  


There are several areas where NMED can and should require replacement of older 
technologies with new technologies that are widely used. For example, NMED can and should 
require operators to implement a schedule of retrofitting older pneumatic controllers and 
centrifugal compressors.  


NMED proposes generally that existing pneumatic controllers sites without access to 
electric power should achieve an emission rate of 6 standard cubic feet per hour (scf/h) within 
one year of the rule’s effective date.43 New technology, however, such as solar-powered zero-
bleed controllers, are already in use in other jurisdictions.44 These zero emission controllers can 
dramatically curtail emissions from the large source of emissions in the oil and gas supply chain, 


 
40 Cal. Code Regs. tit. 17, § 95668(e) (3)–(4); New Mexico Methane Advisory Panel Report at 22 (2020) 


(describing Colorado pneumatic LDAR requirements).  
41 NMED Draft Rule at 20.2.50.16 (D). 
42 NMED Draft Rule at Page 1, #7. 
43 NMED Draft Rule at 20.2.50.22 (B)(3). There is an exception for “function needs” that should be 


eliminated.  
44 See Alberta Energy Regulator, Directive 060, § 8.6.1 
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and they are endorsed in the oil-and-gas industry’s Methane Guiding Principles Partnership.45  
NMED should require that operators transition their fleets towards these zero-emission devices 
on a reasonable schedule.   


Similarly, CCP recommended that NMED require that wet seals be replaced by dry seals 
or by wet seals with degassing capture on centrifugal compressors. The current rule includes the 
degassing emission standard, requiring that new and existing wet seal compressors meet a 95% 
VOC control standard through degassing.46 This is a huge improvement and CCP and NAVAEP 
are thankful for this. However, the NMED rule creates an exemption for compressors at wellhead 
sites—this exception should be eliminated.47  This is harmful because it misses many 
opportunities to ensure wells are being properly and consistently degassed.  


3. Require Reduced Emissions Completions / Recompletions  


A large quantity of harmful gases, like methane and VOCs are released at the completion 
and recompletion stages of a well. This is extremely harmful to the atmosphere and communities 
across the state. This can be prevented by creating stricter regulations. 


While EPA does require green completions (or Reduced Emission Completions – RECs) 
at most wells under Subpart OOOOa,48 operators are reportedly using ambiguities in the 
regulations to avoid using green completions for each and every well.  


Reduced Emissions Completion (REC) should be required under NMED’s regulation. If 
not, large amounts of gas will be released directly into the environment which will ultimately 
result in harm to the community’s health and harm to the environment as a whole. Operators 
should be required to route initial flowback through REC equipment. This will capture more gas 
which can be rerouted for sale. In particular, NMED should look to regulations in place in 
Canada, and those proposed in Colorado, that prohibit or would prohibit nearly all venting 
associated with flowback.49   


Including these green completion requirements will bring in more money for the state and 
the education of New Mexican children. Further, by capturing the gas during the process the 
released of toxic gas into the atmosphere will be reduced, and the health of New Mexicans will 
improve.  


 
45 Methane Guiding Principles, Synopsis, Reducing Methane Emissions: Best Practice Guide, Pneumatic 


Devices (2019), https://methaneguidingprinciples.org/wp-content/uploads/2019/11/Reducing-Methane-Emissions-
Synopsis-Pneumatic-Devices.pdf.  


46 NMED Draft Rule at 20.2.50.14 (B)(1).  
47 Id. at (A)(1).  
48 40 C.F.R. § 60.5375a. 
49 Regulations Respecting Reduction in the Release of Methane and Certain Volatile Organic Compounds 


(Upstream Oil and Gas Sector) (SOR/2018-66), § 11(2);  Proposed 5 CCR 1001-9, VI.D.1.a. 
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IV. Recommendations to Strengthen OCD’s Draft Natural Gas Waste 
Rules 


A.    OCD’s Should Seek to Maximize Co-benefits it is Allowed to Consider 
Under the Oil and Gas Act  


The Oil and Gas Act provides broad authority to OCD to prevent waste in the production 
of crude petroleum oil or natural gas, including through rulemaking.  As the Oil Conservation 
Commission (OCC) has noted in prior orders, the duties assigned by the Oil and Gas Act to the 
OCD include “duties to prevent waste, protect correlative rights, and protect health and the 
environment” (emphasis added).50  The Oil and Gas Act authorizes OCD to promulgate 
regulations to “protect public health and the environment” in specific circumstances. These 
circumstances include the following:51  


• “disposition of nondomestic wastes resulting from the exploration, development. 
Production or storage of… natural gas”;  


• “transportation of… natural gas, [and] the treatment of natural gas”; and  


• “disposition, handling, transport, storage, recycling, treatment and disposal of produced 
water during, or for reuse in, the exploration, drilling, production, treatment or refinement of oil 
or gas…”  


The Oil and Gas Act also authorizes OCD to promulgate regulations to “require wells to 
be drilled, operated and produced in such manner as to prevent injury to neighboring leases or 
properties.”52  


In revising the proposed Natural Gas Waste regulations OCD should continue to consider 
the potential co-benefits to the environment, public health, and neighboring properties consistent 
with these authorities.  


 


B. Specific Recommendations Related to OCD’s Gas Waste Rules   


1. OCD Should Prohibit Non-Emergency Venting  


CCP recommended the OCD regulations should prohibit operators from venting when 
they could route gas to a process or sale, or flare instead. Venting is particularly harmful because 
it releases uncontrolled methane, which is 84 times more potent than carbon dioxide as a 
greenhouse gas over a 20 year period.53 Venting also emits toxic pollutants that are particularly 


 
50 Oil Conservation Commission Order R-13096-B at 9-10.   
51 NMSA (1978) § 70-2-12.  
52 Id.  
53 Understanding Global Warming Potentials, EPA, https://www.epa.gov/ghgemissions/understanding-


global-warming-potentials (last visited Sept. 15, 2020).  
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dangerous to nearby residents.54 Limiting venting will reduce the release and creation of harmful 
pollutants, which will reduce the communities’ health risks.  


OCD should therefore prohibit venting in all stages covered by 19.15.27.8—drilling, 
completion, and production—except for bonafide emergency situations. Prohibiting venting at all 
stages of production will reduce the emissions of harmful VOCs and HAPs and will protect New 
Mexicans by reducing their exposure to these harmful chemicals. 


2. 98% Gas Capture Requirement Should Apply at a County Level  


CCP recommended in its comments on the draft MAP report operators be subject to 
limits on venting and flaring. We commend OCD for proposing to limit venting and flaring so 
that by the end of 2026, 98% of gas is captured. This will lead drive substantial public health and 
revenue benefits for the state.  


At the same time, this statewide performance standard creates a risk that operators with 
assets in multiple basins could comply by substantially reducing emissions in one basin and not 
the other. In particular, an operator with many marginal wells in the San Juan basin as well as 
with some high producing wells in the Permian basin could potential comply across its fleet by 
largely focusing its gas capture efforts on high-producing wells in the Permian. This would have 
the effect of providing substantial co-pollutant reductions in the Permian but not in the San Juan 
basin. Similar to the effect of exempting stripper wells and low potential-to-emit VOC wells 
described above, this could have a discriminatory impact on Native Americans and other 
vulnerable populations.  


CCP and NAVAEP therefore urge OCD to require that the gas capture requirement be 
accounted for on a county-wide basis, so that the distribution of natural gas waste reduction—
and therefore pollution reduction—is more equitably distributed across the state and protects 
more New Mexicans.  Using a county-by-county standard would also ensure that methane 
control work—and therefore methane control jobs—were more evenly distributed across the 
state. 


3. Gas Management Planning Requirements Should be Strengthened to 
Prevent Routine Flaring, Take into Account Surface Impacts, and Provide an 
Opportunity for Public Input 


CCP recommended that the OCD rule strengthen the requirements for gas capture 
planning, and CCP and NAVAEP commend OCD for including a much-strengthened gas 
management planning requirement for both production and gathering systems.55 Such planning is 
crucial to ensuring that gas is not wasted, especially in the Permian basin where operators are 
drilling for oil, and to ensuring the reduction of routing flaring and unnecessary venting.  


 
54 The levels of toxic pollutants emitted depend on the composition of gas from the well and where in the 


supply chain the venting happens. See H.P.  Brown, Composition of Natural Gas for use in the Oil and Natural Gas 
Sector Rulemaking (2011), available at http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2010-
0505-0084.   


55 OCD Draft Rules at 19.15.27.9 (D), 19.15.28.23(D).  
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OCD’s can and should strengthen these regulations to explicitly require an end to routine 
flaring. Routine flaring causes environmental and public health harms, in part because not all of 
the gas is combusted. The World Bank Group has called to an end of routine flaring, recognizing 
the harms it causes.56 While the proposed regulation is commendable in that it calls on operators 
to analyze alternatives to routine flaring,57 it should go a step further and prohibit operators from 
planning on using such routine flaring.  


OCD should also recognize that the Gas Management planning is an opportune time for 
operators to consider surface impacts from their proposed activities, including noise and truck 
traffic, in keeping with OCD’s authority to promulgate regulations that prevent harm to 
neighboring properties.58 OCD should require that gas management plans identify residences, 
school, churches, business and other surface uses that may be impacted by infrastructure 
development and proactively identify measures to mitigate such impacts.  OCD should also 
provide a mechanism for the public to provide input and flag harmful impacts that could be 
mitigated through infrastructure planning.       


4. OCD Should Require that 98% of Gas Be Combusted in Flaring 


CCP asked EMNRD to create regulations should require the adoption of high-
performance flares for both new and existing flares. This is important because flaring still 
releases substantial volumes of methane, because at least 2-5% of gas is not combusted during 
flaring.59  


 OCD did include requirements that all flares use an automatic ignition system or 
continuous pilot, which CCP and NAVAEP are grateful for. CCP and NAVAEP request that 
OCD go one step further and set a performance standard requiring that 98% of all flared gas be 
combusted (Destruction and Removal Efficiency, or DRE). 


 
56 Zero Routine Flaring by 2030, World Bank Group, https://www.worldbank.org/en/programs/zero-


routine-flaring-by-2030 (last visited Sep. 15, 2020).  
57 OCD Draft Rules at 19.15.27.9 (D)(2)(h).  
58 NMSA (1978) § 70-2-12(b)(7).  
59 See, e.g., Robert Kleinberg, Greenhouse Gas Footprint of Oilfield Flares Accounting for Realistic Flare 


Gas Composition and Distribution of Flare Efficiencies (2019), https://doi.org/10.1002/essoar.10501228.1.  
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V. Conclusion   


 New Mexico’s frontline communities bear the brunt of health, environmental, and 
quality of life impacts of oil and gas production. CCP and NAVAEP are grateful to NMED and 
OCD for taking the highly affected communities into account while drafting their rules, but they 
urge them to take the rules to the next step to truly prioritize the health and safety of New 
Mexicans. Most critical to this effort is removing exceptions for stripper wells and low-potential 
to emit wells from NMED’s draft rules, which would severely undermine the protectiveness of 
the regulations.  


Putting New Mexican’s first will not only benefit vulnerable communities, but the State 
as a whole. 


CCP  and NAVAEP thank NMED and OCD for the opportunity to provide these 
comments.  
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Dear Sir or Madam - 


Attached please find our comments regarding both NMED and EMNRD rulemakings. 


Regards, 


Peter M. Mueller
EcoVapor Recovery Systems
(844) NoFlare
(303) 877-6417
www.ecovaporrs.com
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September 14, 2020                  via email 



 



Ms. Liz Bisbey-Kuehn, NMED Bureau Chief, Air Quality Bureau  



Ms. Tiffany Polak, NMOCD Deputy Director 



Santa Fe, NM 



 



Re: New Mexico Rulemaking Comments 



 



Dear Ms. Bisbey-Kuehn and Ms. Polak,  



Our company, EcoVapor Recovery Systems (EcoVapor), is in the service and equipment portion of the oil 



and gas industry. We agree with the emphasis that both of your agencies are placing on new technologies 



to reduce, prevent, and detect emissions.  



Our comments are not in regards to any particular technology but rather the process for operators and 



regulators to adopt them, recently described as the “on ramp.” 



Both the NMED and EMNRD/NMOCD proposed rule changes and the processes leading up to these 



rulemakings have emphasized innovation and technology as cornerstones to reducing the oil and gas 



industry’s emissions and waste. The draft NMOCD rules specifically include the use of ALARM technologies 



to alert operators of issues and get them repaired as soon as possible. The combination of prevention and 



detection is powerful in reducing emissions and preventing waste, which are the primary goals of the 



pending rulemakings.  



Prevention technologies are those designed into oil and gas facilities to prevent emissions on an ongoing 



basis, and may be further classified as Process Equipment where the product has beneficial use (i.e. vapor 



recovery systems) or Control equipment where the product is consumed without beneficial use (i.e. 



combustors). Detection technologies are necessary to discover fugitive emissions or leaks if / when 



prevention systems fail to function correctly. Both prevention and detection technologies are quickly 



evolving, so the NMED’s and NMOCD’s stated desires not to be prescriptive is necessary to allow operators 



to choose the best technologies to achieve the required goals.  



Based on our experiences as a service and equipment provider to the oil and gas industry, there is an 



important aspect currently missing in this process that will delay the adoption of new technologies and 



the resulting benefits to both operators and the State. That is the regulatory process of accepting new 



technologies.  



We have been told directly by major operators that they understand how EcoVapor’s equipment can and 



will reduce emissions and waste.  However, those operators are understandably reluctant to include our 



equipment in their permits because the current rules favor using existing technologies. Furthermore, 



these operators are concerned that permit engineers, who have no central and current resource to know 



about the effectiveness of newer technologies, may discount or flat out reject permits that incorporate 



unfamiliar technology. Those delayed or rejected permits take time to redo and resubmit, slowing 



operators’ development plans and increasing expenses. Understandably, operators are therefore inclined 



to stick with what both they and the permit engineers know and understand.   
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The proposed NMED EMITT requirements are good examples of this dilemma. Under the proposed rules, 



each piece of equipment is to have an EMITT tag and the capacities and performance of that equipment 



is to be reported. Will the function, capacities and performance data of each piece of equipment require 



some form of verification? If so, in an effort to streamline permit processing for both regulators and 



operators, this information can be stored in a database for reference instead of being submitted 



repeatedly with each new permit. 



The proposed EMNRD/ NMOCD ALARM rules allow for the utilization of yet undefined systems, but there 



is no listing or clearinghouse for permit engineers to rely on when applications that include new 



equipment land on their desks. Operators are taking a risk to incorporate technologies and equipment 



that is not familiar to those permit engineers whose work will be closely scrutinized. The likely impact is 



for those permits to be delayed as the permit engineers seek more data and/or proof of the new 



equipment’s effectiveness. And that cycle, in turn, will cause operators to more slowly adopt new 



technologies.  



Alternatively, if both operators and permit engineers had a public resource to use where new equipment 



/ technologies were listed and performance data verified, then both industry and the regulators could 



proceed with confidence when filing and approving permits.  



To that end, our recommendation is to establish equipment / technology clearinghouses at one or more 



of New Mexico’s colleges and/or universities with engineering departments. The goal is not to prescribe, 



prioritize or favor one technology over another, but rather to ensure that the physical performance 



claimed for a particular system has been reviewed and verified. Economics are not part of the review as 



that is left to be evaluated and decided between the operator and the supplier. The physical performance 



would be evaluated by reviewing empirical data from the equipment / technology supplier that supports 



their claims. Physical on-site testing would not be required. Setting the data requirements would be the 



responsibility of the academic departments involved. Equipment / technologies submitted for testing 



would be listed in a database linked to public NMED and EMNRD/NMOCD websites containing basic 



information as Approved or Pending. Equipment / technologies that have been approved would include 



performance data, such as maximum pressures, processing capacity, PTE reduction (TPY and/or %), etc.   



The goal is to put in place an equipment / technology acceptance process that parallels the NMED and 



EMNRD permit process and becomes a resource both for their permit staffs and operators alike. The 



accelerated approval of permits with low Potential To Emit levels will facilitate development while 



simultaneously reducing emissions and waste.  The “on ramp” process should include both Prevention 



and Detection technologies because both operators and permit engineers will need a public resource to 



know what’s currently approved and accepted performance levels. The “on ramp” process should begin 



ASAP in order to coincide with the rulemakings.  



We expect that State schools would welcome the opportunity to be involved with new technologies that 



improve New Mexico’s air quality and foster innovation at the same time.  



Thank you for your consideration.  



Regards,  



Peter M. Mueller 



EcoVapor Recovery System 
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From: Polak, Tiffany, EMNRD
To: WasteRule, EMNRD, EMNRD
Subject: FW: [EXT] Proposed Methane Rules
Date: Wednesday, September 16, 2020 10:43:31 AM
Attachments: MethaneRulesLetter.pdf


 
 


From: Rental Self-Service Storage <rentalselfstore@gmail.com> 
Sent: Wednesday, September 16, 2020 10:33 AM
To: nmoai@state.nm.us; WasteRule, EMNRD, EMNRD <EMNRD.WasteRule@state.nm.us>; Polak,
Tiffany, EMNRD <Tiffany.Polak@state.nm.us>
Subject: [EXT] Proposed Methane Rules
 
Attached are informal comments pertaining to the proposed methane rules


Senator Gay Kernan
505-629-8081


-- 
This email has been checked for viruses by AVG.
https://www.avg.com
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From: Propst, Sarah, EMNRD
To: Brancard, Bill, EMNRD; Ames, Eric, EMNRD; Polak, Tiffany, EMNRD
Cc: Leahy, Todd, EMNRD
Subject: FW: APCG | Methane Rule Resolution
Date: Tuesday, September 15, 2020 1:33:55 PM
Attachments: APCG Resolution 2020-03.pdf


FYI
 


From: Marissa Naranjo <mnaranjo@indianpueblo.org> 
Sent: Tuesday, September 15, 2020 12:25 PM
To: Buerkle, Caroline, GOV <Caroline.Buerkle@state.nm.us>; Kenney, James, NMENV
<James.Kenney@state.nm.us>; Ely, Sandra, NMENV <Sandra.Ely@state.nm.us>; Kuehn, Elizabeth,
NMENV <Elizabeth.Kuehn@state.nm.us>; Hayden, Maddy, NMENV <Maddy.Hayden@state.nm.us>;
NMOAI, NMENV <nm.oai@state.nm.us>; Propst, Sarah, EMNRD <Sarah.Propst@state.nm.us>;
Sandoval, Adrienne, EMNRD <Adrienne.Sandoval@state.nm.us>; Torres, Susan, EMNRD
<Susan.Torres@state.nm.us>; WasteRule, EMNRD, EMNRD <EMNRD.WasteRule@state.nm.us>
Cc: Arienne Tenorio <ATenorio@indianpueblo.org>
Subject: [EXT] APCG | Methane Rule Resolution
 
Good afternoon,
 
I hope this message finds you well. On behalf of the All Pueblo Council of Governors, please see the
attached APCG Resolution 2020-03 Supporting the State of New Mexico’s Efforts to Enact Nationally
Leading Rules to Limit Methane Pollution and Waste from Oil and Gas Development. This resolution
expresses Pueblos’ collective support for the State to enact strong, statewide, and comprehensive
methane rules that would lead to at least a 60 percent reduction in emissions and waste and
supports robust opportunities for meaningful government to government consultation between the
State and Pueblos in development and implementation of these regulations. Thank you and please
don’t hesitate to reach out to our office if you have any questions.
 
Respectfully,
 
Marissa Naranjo
Policy Coordinator
All Pueblo Council of Governors


2401 12th Street NW, Suite 214 S
Albuquerque, NM 87104
C: 505-699-6703
O: 505-212-7041
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RESOLUTION 
 



RESOLUTION NO. APCG 2020-03 



 



SUPPORT FOR THE STATE OF NEW MEXICO’S EFFORTS TO ENACT 



NATIONALLY LEADING RULES TO LIMIT METHANE POLLUTION AND 



WASTE FROM OIL AND GAS DEVELOPMENT 



 



WHEREAS, the All Pueblo Council of Governors is comprised of the Pueblos of 



Acoma, Cochiti, Isleta, Jemez, Laguna, Nambe, Ohkay Owingeh, Picuris, Pojoaque, San 



Felipe, San Ildefonso, Sandia, Santa Ana, Santa Clara, Santo Domingo, Taos, Tesuque, Zia 



and Zuni, and one pueblo in Texas, Ysleta Del Sur, each having the sovereign authority to 



govern their own affairs; and  



WHEREAS, the purpose of the All Pueblo Council of Governors is to advocate, 



foster, protect, and encourage the social, cultural and traditional well-being of the Pueblo 



Nations; and  



WHEREAS, through their inherent and sovereign rights, the All Pueblo Council 



of Governors will promote the language, health, economic and natural resources, and 



educational advancement of all Pueblo people; and    



WHEREAS, the 20 Pueblos possess inherent government authority and 



sovereignty over their lands; and 



 



WHEREAS, Governor Michelle Lujan Grisham via Executive Order 2019-003 



“Addressing Climate Change and Energy Waste Prevention” has made addressing 



climate change a priority to protect the state’s limited water resources and the health of 



its residents by setting an aggressive goal of a 45 percent reduction in statewide 



greenhouse gas emissions by 2030; and  



 



WHEREAS, the New Mexico Environment Department and Energy, Minerals 



and Natural Resources Department have been charged by this order with establishing 



statewide, comprehensive and enforceable regulations to reduce methane pollution and 



waste from the oil and gas industry in 2020; and  



 



WHEREAS, methane emissions from the oil and gas industry are a leading 



source of New Mexico’s greenhouse gas emissions and efforts to limit climate change 



and transition to cleaner energy sources will protect the water, air, health, well-being and 



cultural longevity of Pueblo Nations and communities; and  



 



WHEREAS, NASA scientists in 2014 discovered the nation’s most concentrated 



plume of methane pollution over New Mexico’s San Juan Basin and subsequent studies  











 



 



 



 



 



have linked the methane hot spot directly to pollution from oil and gas sources in the 



region; and  



 



WHEREAS, according to the American Lung Association, New Mexico’s largest 



oil and gas producing counties currently receive poor grades for ozone smog pollution, 



which impacts the health and wellness of nearby Pueblo and tribal communities; and 



 



WHEREAS, the venting, flaring and leaking of methane from drilling sites 



impacts the integrity of cultural resources and landscapes of the Greater Chaco Region as 



an internationally recognized Dark Sky Park; and 



 



WHEREAS, an analysis by the Environmental Defense Fund finds current 



estimates indicate methane pollution and waste in New Mexico currently amount to $275 



million per year in wasted energy resources and an additional $43 million per year in tax 



and royalty revenue that could be funding New Mexico’s public schools and contributing 



to education of Pueblo students; and 



 



WHEREAS, the study additionally finds that over the next five years, New 



Mexico has the opportunity to eliminate up to 60 percent of methane emissions stemming 



from the oil and gas industry by implementing a suite of nationally leading controls; and  



 



WHEREAS, New Mexico is ranked tenth in the nation and is home to 11 



companies that specialize in methane mitigation, and policies that require drillers to use 



these tools and services could bolster this growing industry and provide sustainable, 



highly skilled, and good-paying jobs including for Pueblo communities; and  



 



NOW THEREFORE BE IT RESOLVED, the All Pueblo Council of Governors 



support Governor Michelle Lujan Grisham and the current administration’s efforts to 



enact nationally leading rules to limit methane pollution and waste from oil and gas 



development; and  



 



BE IT FURTHER RESOLVED, the All Pueblo Council of Governors calls 



upon the New Mexico Environment and Energy Minerals and Natural Resources 



Departments to enact strong, statewide and comprehensive methane rules in 2020 that 



would lead to at least a 60 percent reduction in emissions and waste; and  



 



NOW THEREFORE BE IT FINALLY RESOLVED, the All Pueblo Council 



of Governors support the development and implementation of these regulations by the 



State to include robust opportunities for meaningful government-to-government 



consultation between the State of New Mexico and Pueblos.  



 



 



 











CERTIFICATION 



We, the undersigned officials of the All Pueblo Council of Governors hereby 



certify that the foregoing Resolution No. APCG 2020-03 was considered and adopted at a 



duly called council meeting held on the 27th day of August 2020, and at which time a 



quorum was present and the same was approved by a vote of ___ in favor, ___ against,



___ abstain, and ___absent. 



ALL PUEBLO COUNCIL OF GOVERNORS 



By: 



_____________________________ 



J. Michael Chavarria, APCG Chairman



ATTEST: 



____________________________________ 



Governor David M. Toledo, APCG Secretary 
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RESOLUTION 
 


RESOLUTION NO. APCG 2020-03 
 


SUPPORT FOR THE STATE OF NEW MEXICO’S EFFORTS TO ENACT 
NATIONALLY LEADING RULES TO LIMIT METHANE POLLUTION AND 


WASTE FROM OIL AND GAS DEVELOPMENT 
 


WHEREAS, the All Pueblo Council of Governors is comprised of the Pueblos of 
Acoma, Cochiti, Isleta, Jemez, Laguna, Nambe, Ohkay Owingeh, Picuris, Pojoaque, San 
Felipe, San Ildefonso, Sandia, Santa Ana, Santa Clara, Santo Domingo, Taos, Tesuque, Zia 
and Zuni, and one pueblo in Texas, Ysleta Del Sur, each having the sovereign authority to 
govern their own affairs; and  


WHEREAS, the purpose of the All Pueblo Council of Governors is to advocate, 
foster, protect, and encourage the social, cultural and traditional well-being of the Pueblo 
Nations; and  


WHEREAS, through their inherent and sovereign rights, the All Pueblo Council 
of Governors will promote the language, health, economic and natural resources, and 
educational advancement of all Pueblo people; and    


WHEREAS, the 20 Pueblos possess inherent government authority and 
sovereignty over their lands; and 


 
WHEREAS, Governor Michelle Lujan Grisham via Executive Order 2019-003 


“Addressing Climate Change and Energy Waste Prevention” has made addressing 
climate change a priority to protect the state’s limited water resources and the health of 
its residents by setting an aggressive goal of a 45 percent reduction in statewide 
greenhouse gas emissions by 2030; and  


 
WHEREAS, the New Mexico Environment Department and Energy, Minerals 


and Natural Resources Department have been charged by this order with establishing 
statewide, comprehensive and enforceable regulations to reduce methane pollution and 
waste from the oil and gas industry in 2020; and  


 
WHEREAS, methane emissions from the oil and gas industry are a leading 


source of New Mexico’s greenhouse gas emissions and efforts to limit climate change 
and transition to cleaner energy sources will protect the water, air, health, well-being and 
cultural longevity of Pueblo Nations and communities; and  


 
WHEREAS, NASA scientists in 2014 discovered the nation’s most concentrated 


plume of methane pollution over New Mexico’s San Juan Basin and subsequent studies  







 


 


 
 
 
have linked the methane hot spot directly to pollution from oil and gas sources in the 
region; and  


 
WHEREAS, according to the American Lung Association, New Mexico’s largest 


oil and gas producing counties currently receive poor grades for ozone smog pollution, 
which impacts the health and wellness of nearby Pueblo and tribal communities; and 


 
WHEREAS, the venting, flaring and leaking of methane from drilling sites 


impacts the integrity of cultural resources and landscapes of the Greater Chaco Region as 
an internationally recognized Dark Sky Park; and 


 
WHEREAS, an analysis by the Environmental Defense Fund finds current 


estimates indicate methane pollution and waste in New Mexico currently amount to $275 
million per year in wasted energy resources and an additional $43 million per year in tax 
and royalty revenue that could be funding New Mexico’s public schools and contributing 
to education of Pueblo students; and 


 
WHEREAS, the study additionally finds that over the next five years, New 


Mexico has the opportunity to eliminate up to 60 percent of methane emissions stemming 
from the oil and gas industry by implementing a suite of nationally leading controls; and  
 


WHEREAS, New Mexico is ranked tenth in the nation and is home to 11 
companies that specialize in methane mitigation, and policies that require drillers to use 
these tools and services could bolster this growing industry and provide sustainable, 
highly skilled, and good-paying jobs including for Pueblo communities; and  


 
NOW THEREFORE BE IT RESOLVED, the All Pueblo Council of Governors 


support Governor Michelle Lujan Grisham and the current administration’s efforts to 
enact nationally leading rules to limit methane pollution and waste from oil and gas 
development; and  
 


BE IT FURTHER RESOLVED, the All Pueblo Council of Governors calls 
upon the New Mexico Environment and Energy Minerals and Natural Resources 
Departments to enact strong, statewide and comprehensive methane rules in 2020 that 
would lead to at least a 60 percent reduction in emissions and waste; and  
 


NOW THEREFORE BE IT FINALLY RESOLVED, the All Pueblo Council 
of Governors support the development and implementation of these regulations by the 
State to include robust opportunities for meaningful government-to-government 
consultation between the State of New Mexico and Pueblos.  


 
 
 







CERTIFICATION 


We, the undersigned officials of the All Pueblo Council of Governors hereby 
certify that the foregoing Resolution No. APCG 2020-03 was considered and adopted at a 
duly called council meeting held on the 27th day of August 2020, and at which time a 
quorum was present and the same was approved by a vote of ___ in favor, ___ against,
___ abstain, and ___absent. 


ALL PUEBLO COUNCIL OF GOVERNORS 


By: 


_____________________________ 


J. Michael Chavarria, APCG Chairman


ATTEST: 


____________________________________ 


Governor David M. Toledo, APCG Secretary 


12           0  
0      8
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From: Nick Knorr
To: WasteRule, EMNRD, EMNRD
Subject: [EXT] Comment on Natural Gas Waste Draft Rules
Date: Thursday, August 13, 2020 6:33:53 PM


The Oil and Gas Industry has long operated by transferring costs of production to the public in
the form of air and water pollution which is damaging to public health and to the
environment.  It is time to end this freeloading.


The New Mexico Energy, Minerals and Natural Resources Department recently released draft
rules targeting methane emissions and the pollution that leads to smog.  These rules are
intended to end the practice of the industry which has vented and flared gas without regard for
the resulting harm to our communities.  Indeed, the rules set the goal of capturing 98% of all
gas.


The draft rules, while a welcome step, are undercut by loopholes, which would allow
continued emissions, and provide insufficient regulatory supervision and enforcement.  The
rules should be strengthened by (a) requiring independent verification of venting and flaring
data, (b) setting limits in each region as well as the state as a whole, (c) imposing meaningful
sanctions for violations, (d) limiting venting and flaring to emergencies, and (e) creating an
open and transparent process.


The final rules must remedy these shortcomings and protect the people and lands of New
Mexico.  With Trump's EPA gutting methane rules federally, our state is left exposed, unless
our state government acts.


-- 
Nick Knorr
505-506-0243
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From: Polak, Tiffany, EMNRD
To: WasteRule, EMNRD, EMNRD
Subject: FW: Methane Rules Comments from public
Date: Thursday, August 27, 2020 4:51:00 PM
Attachments: Mr Don Schrader Albuquerque Methane Draft Rules Response 08 27 2020 .pdf
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From: Sandoval, Adrienne, EMNRD <Adrienne.Sandoval@state.nm.us> 
Sent: Thursday, August 27, 2020 4:35 PM
To: Polak, Tiffany, EMNRD <Tiffany.Polak@state.nm.us>
Subject: FW: Methane Rules Comments from public
 
Add this to the file please.
 


From: Pedro, Lois C, EMNRD <LoisC.Pedro@state.nm.us> 
Sent: Thursday, August 27, 2020 2:00 PM
To: Sandoval, Adrienne, EMNRD <Adrienne.Sandoval@state.nm.us>
Subject: Methane Rules Comments from public
 
Good Afternoon Director Sandoval,
 
Enclosed please find correspondence from Mr. Don Schrader for your review.
 
Secretary Cottrell Propst indicated a concise response should be developed and sent to Mr.
Schrader.
 
I will also keep a Public Input file, should I receive other correspondences.
 
Thank you.
 
Lois Caroline Pedro
Executive Assistant
Office of the Secretary
 
Energy, Minerals and Natural Resources Department
WENDELL CHINO BUILDING
1220 South St. Francis Drive
Santa Fe, NM 87505
 
Telephone:  505.476.3316
Fax:                 505.476.3220
 
State of New Mexico



mailto:Tiffany.Polak@state.nm.us

mailto:EMNRD.WasteRule@state.nm.us

mailto:LoisC.Pedro@state.nm.us
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Energy, Minerals & Natural Resources Department
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From: Bill Midcap
To: NMOAI, NMENV; WasteRule, EMNRD, EMNRD
Subject: [EXT] RE: Draft Methane & VOC Rules
Date: Monday, September 14, 2020 6:07:02 PM
Attachments: Draft methane rules.pdf


Dear Ms. Bisbey-Kuehn and Ms. Polak,


I have attached a copy of our letter from Rocky Mountain Farmers Union in PDF file. 
Sorry for the mix up but please use the PDF for the record.  Thank You
 
Sincerely,
Bill Midcap
Senior Policy Advisor
Rocky Mountain Farmers Union
Santa Fe, New Mexico
 
From: Bill Midcap 
Sent: Monday, September 14, 2020 2:37 PM
To: nm.oai@state.nm.us; EMNRD.WasteRule@state.nm.us
Subject: Draft Methane & VOC Rules
 
Dear Ms. Bisbey-Kuehn and Ms. Polak,


Please find the attached letter and comments pertaining to the draft methane and VOC
air pollution reduction rules.  These comments are made on behalf of the Rocky
Mountain Farmers Union. Rocky Mountain Farmers Union has over 20,000 members
which include family farmers and ranchers in Wyoming, Colorado, and New Mexico.
 
Sincerely,
Bill Midcap
Senior Policy Advisor
Rocky Mountain Farmers Union
Santa Fe, New Mexico
 



mailto:bill.midcap@rmfu.org
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September 14, 2020 
 
Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 



Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 



 



Dear Ms. Bisbey-Kuehn and Ms. Polak, 



Thank you for the opportunity to comment on the New Mexico Environment Department’s 
(NMED) and Energy Mineral and Natural Resources Department’s (EMNRD) draft methane and 
volatile organic compound air pollution reduction rules. These comments are submitted on 
behalf of Rocky Mountain Farmers Union (RMFU). RMFU represents family farmers and 
ranchers in Wyoming, Colorado, and New Mexico. RMFU is dedicated to sustaining our rural 
communities, to wise stewardship and use of natural resources, and to the protection of our 
safe, secure food supply. 
 
As family farmers and ranchers, we are deeply concerned with the wise management of 
resources, whether they be water for irrigation, fertile soils, or other natural resources. Our 
family farms and ranches cannot continue to operate unless we are wise stewards of our God-
given resources. Unfortunately, the current draft of the NMED and EMNRD methane waste and 
air pollution reduction rules require several key improvements in order to protect rural New 
Mexico from pollution and from the waste of our natural resources. 
 
This problem is not merely academic to us. Rural farm and ranch communities rely on revenue 
from oil and gas development to fund our schools, repair our roads, and provide for other 
needed infrastructure improvements. 
 
Nowhere is this oil and gas methane and air pollution problem more serious than in New 
Mexico. Our state alone accounts for upwards of $275 million worth of wasted natural gas per 
year and an additional $43 million deficit each year to the state treasury. Rural New Mexico 
needs these funds for our education system as we seek to educate the next generation of 
farmers and ranchers.  
 





mailto:nm.oai@state.nm.us
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While other states, like Colorado and Wyoming, have successfully enacted rules to curb 
methane emissions, New Mexico lags behind. Farmers and ranchers are often the nearest 
neighbors to oil and gas facilities, and we bear the brunt of the impacts of New Mexico’s 
growing methane and air pollution problem. 
 
The five rural counties that are home to 97 percent of the state’s oil and gas wells are all at risk 
of violating or are already violating federal clean air standards, and rural families are at 
increased risk for respiratory diseases and exposure to cancer-causing chemicals. 
 
We also have less water available for agriculture because climate change is already impacting 
our state, reducing the snowpack, and putting pressure on our watersheds. Climate change can 
also lead to lower livestock and crop yields. Methane is a potent greenhouse gas, and we must 
reduce emissions to combat climate change.  
 
Given the threat that oil and gas methane and air pollution pose to rural communities, we ask 
for the following changes to be made before draft rules are brought forward for public hearings 
later this year:  
 



Improving NMED’s Air Pollution Rule  
 
As proposed, the NMED rule would exempt the vast majority of wells from leak detection and 
repair requirements. This is unacceptable. 
 



 It is critical that exemptions for stripper wells and the 15 tons per year pollution threshold 
for volatile organic compounds be removed. These two exemptions combined would 
exempt 95% of all wells in the New Mexico and impose disproportionate impacts on rural 
communities.  



 



 Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of 
emissions and can often fail to function properly. Leak detection and repair requirements 
should be extended to these devices. Colorado adopted these requirements with the 
support of the state’s largest trade associations.  



 
 



 Methane and VOC emissions from Completion and Recompletion of gas wells in New 
Mexico has long been a major source of air pollution and accelerates climate change. EPA 
attempted to capture and control these emissions in OOOO/a in CFR 60.5375 with “green 
completions” but exemptions were overly broad and must be corrected to prevent 
unregulated venting during this phase of development. 
  



 NMED should consider monthly inspections for high producing well sites just as Colorado 
has adopted. 



 











Improving EMNRD’s Methane Waste Rule  
 
While EMNRD has developed a commonsense approach to the methane waste rule, critical 
changes are still needed such as limiting venting and flaring by county or region and requiring 
enforcement of gas capture plans.  
 



 OCD has set an appropriate goal that 98% of all gas be captured.  However, if that 
requirement is not set by locality, for companies with operations in both the San Juan and 
Permian Basins, all the reductions could occur in the Permian. This would disproportionately 
affect rural communities in the San Juan Basin. OCD should set the goal based on locality 
such as county or basin.  



 



 OCD should deny drilling permits for applications without firm agreements for pipeline 
capacity, and sanctions like revoking a permit or forcing a well to shut in if a company does 
not follow through and down the road seeks permission to flare. 



 



 The draft rule carves out too many exemptions for venting which is far more damaging to 
the climate than flaring. OCD should ban all venting, including during well Completion and 
Recompletion, except for emergencies and require gas to be put into pipelines. Flaring 
should only occur when necessary to protect health and safety. OCD should include 
provisions to ensure that flares combust nearly all the gas and that flares stay lit. 



 
 



Gov. Lujan Grisham has committed to creating nationally leading rules this year and farmers 
and ranchers applaud the effort to hold the oil and gas industry accountable and protect our 
communities. We can get there by strengthening the draft rules and removing the loopholes 
that threaten to leave rural New Mexico communities unprotected from oil and gas pollution 
and waste. 



 



Sincerely, 



Bill Midcap 
Senior Policy Advisor 



Rocky Mountain Farmers Union 



 












September 14, 2020 
 
Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 


Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 


 


Dear Ms. Bisbey-Kuehn and Ms. Polak, 


Thank you for the opportunity to comment on the New Mexico Environment Department’s 
(NMED) and Energy Mineral and Natural Resources Department’s (EMNRD) draft methane and 
volatile organic compound air pollution reduction rules. These comments are submitted on 
behalf of Rocky Mountain Farmers Union (RMFU). RMFU represents family farmers and 
ranchers in Wyoming, Colorado, and New Mexico. RMFU is dedicated to sustaining our rural 
communities, to wise stewardship and use of natural resources, and to the protection of our 
safe, secure food supply. 
 
As family farmers and ranchers, we are deeply concerned with the wise management of 
resources, whether they be water for irrigation, fertile soils, or other natural resources. Our 
family farms and ranches cannot continue to operate unless we are wise stewards of our God-
given resources. Unfortunately, the current draft of the NMED and EMNRD methane waste and 
air pollution reduction rules require several key improvements in order to protect rural New 
Mexico from pollution and from the waste of our natural resources. 
 
This problem is not merely academic to us. Rural farm and ranch communities rely on revenue 
from oil and gas development to fund our schools, repair our roads, and provide for other 
needed infrastructure improvements. 
 
Nowhere is this oil and gas methane and air pollution problem more serious than in New 
Mexico. Our state alone accounts for upwards of $275 million worth of wasted natural gas per 
year and an additional $43 million deficit each year to the state treasury. Rural New Mexico 
needs these funds for our education system as we seek to educate the next generation of 
farmers and ranchers.  
 



mailto:nm.oai@state.nm.us

mailto:EMNRD.WasteRule@state.nm.us





While other states, like Colorado and Wyoming, have successfully enacted rules to curb 
methane emissions, New Mexico lags behind. Farmers and ranchers are often the nearest 
neighbors to oil and gas facilities, and we bear the brunt of the impacts of New Mexico’s 
growing methane and air pollution problem. 
 
The five rural counties that are home to 97 percent of the state’s oil and gas wells are all at risk 
of violating or are already violating federal clean air standards, and rural families are at 
increased risk for respiratory diseases and exposure to cancer-causing chemicals. 
 
We also have less water available for agriculture because climate change is already impacting 
our state, reducing the snowpack, and putting pressure on our watersheds. Climate change can 
also lead to lower livestock and crop yields. Methane is a potent greenhouse gas, and we must 
reduce emissions to combat climate change.  
 
Given the threat that oil and gas methane and air pollution pose to rural communities, we ask 
for the following changes to be made before draft rules are brought forward for public hearings 
later this year:  
 


Improving NMED’s Air Pollution Rule  
 
As proposed, the NMED rule would exempt the vast majority of wells from leak detection and 
repair requirements. This is unacceptable. 
 


 It is critical that exemptions for stripper wells and the 15 tons per year pollution threshold 
for volatile organic compounds be removed. These two exemptions combined would 
exempt 95% of all wells in the New Mexico and impose disproportionate impacts on rural 
communities.  


 


 Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of 
emissions and can often fail to function properly. Leak detection and repair requirements 
should be extended to these devices. Colorado adopted these requirements with the 
support of the state’s largest trade associations.  


 
 


 Methane and VOC emissions from Completion and Recompletion of gas wells in New 
Mexico has long been a major source of air pollution and accelerates climate change. EPA 
attempted to capture and control these emissions in OOOO/a in CFR 60.5375 with “green 
completions” but exemptions were overly broad and must be corrected to prevent 
unregulated venting during this phase of development. 
  


 NMED should consider monthly inspections for high producing well sites just as Colorado 
has adopted. 


 







Improving EMNRD’s Methane Waste Rule  
 
While EMNRD has developed a commonsense approach to the methane waste rule, critical 
changes are still needed such as limiting venting and flaring by county or region and requiring 
enforcement of gas capture plans.  
 


 OCD has set an appropriate goal that 98% of all gas be captured.  However, if that 
requirement is not set by locality, for companies with operations in both the San Juan and 
Permian Basins, all the reductions could occur in the Permian. This would disproportionately 
affect rural communities in the San Juan Basin. OCD should set the goal based on locality 
such as county or basin.  


 


 OCD should deny drilling permits for applications without firm agreements for pipeline 
capacity, and sanctions like revoking a permit or forcing a well to shut in if a company does 
not follow through and down the road seeks permission to flare. 


 


 The draft rule carves out too many exemptions for venting which is far more damaging to 
the climate than flaring. OCD should ban all venting, including during well Completion and 
Recompletion, except for emergencies and require gas to be put into pipelines. Flaring 
should only occur when necessary to protect health and safety. OCD should include 
provisions to ensure that flares combust nearly all the gas and that flares stay lit. 


 
 


Gov. Lujan Grisham has committed to creating nationally leading rules this year and farmers 
and ranchers applaud the effort to hold the oil and gas industry accountable and protect our 
communities. We can get there by strengthening the draft rules and removing the loopholes 
that threaten to leave rural New Mexico communities unprotected from oil and gas pollution 
and waste. 


 


Sincerely, 


Bill Midcap 
Senior Policy Advisor 


Rocky Mountain Farmers Union 
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From: kaoet@protonmail.com
To: WasteRule, EMNRD, EMNRD
Subject: [EXT] Comments on EMNRD draft methane rule
Date: Monday, September 14, 2020 10:11:23 PM
Attachments: Comments on EMNRD draft rule.pdf


Thank you very much for the opportunity to comment on the EMNRD draft methane rule. My
comments are attached.


Katherine Shera
Santa Fe, NM
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September 14, 2020



Enclosed please find comments on the EMNRD Oil Conservation Division's draft 
methane rule, which was released for public comment on July 20, 2020. The rule, which 
will regulate methane venting and flaring in New Mexico oil and gas fields, is being put 
forward in response to Governor Michelle Lujan Grisham's 2019 mandate (Executive 
Order 2019-003) to secure reductions in oil and gas sector methane emissions and 
prevent waste from new and existing sources across the state. 



Background: During the process of drilling for petroleum, methane gas, the main 
constituent of natural gas, is released from underground sources in significant quantities. 
A valuable fuel in its own right, this co-produced methane is captured alongside the 
extracted petroleum, then processed, stored, and transported for later sale and use. 



Unfortunately, some oil producers have at times engaged in illicit business practices 
(prohibited under rule 19.15.18.12(A) NMAC) whereby co-produced methane, rather 
than being captured for sale, is either burned off at the wellhead, or simply allowed to 
escape uncombusted into the surrounding environment. The fossil fuel industry, making 
light of these practices, uses the neutral terms 'flaring' and 'venting' to describe the 
methods by which operators deliberately release a dangerous gas or its toxic combustion 
products into local environments. This irresponsible wastage of irreplaceable fossil fuel 
reserves must not be tolerated by New Mexico state officials and regulators. For 
authorities to endorse or knowingly overlook these practices constitutes failed 
stewardship of public assets held in trust.



In a May 2020 publication, "Flaring in the Oilfield", the New Mexico Oil and Gas 
Association attempted to dismiss the problem of methane wastage in the industry by 
portraying flaring and venting as practices seldom employed by New Mexico oil 
producers. Flaring and venting, they claimed, are methods producers resort to on only an 
infrequent basis, and only during brief stages of the drilling lifecycle, e.g. during 
the maintenance or initial opening of a well.



Yet an August 2020 study by the Western Environmental Law Center ("Flaring in the 
Oilfield: A Closer Look") revealed that flaring and venting of co-produced methane—far 
from being infrequent practices—are instead used on a routine and nearly continuous 
basis by many New Mexico oil producers. Lines of evidence of routine flaring cited by 
the WELC study include: (1) the extraordinary volumes of methane being flared or 
vented by certain operators at specific drilling locations; and (2) the long periods of time 
over which certain operators have repeatedly sought state authorization to flare particular 











wells. Current state methane regulations allow an operator to make application to flare a 
particular well for a period no longer than 60 days. Yet the WELC study showed that 
some major oil producers, by obtaining multiple permits consecutively, have flared 
particular wells continuously for periods of two, three, or even four years. In some 
instances, individual wells have been flared over the entire course of their existence. 



The WELC data strongly suggest that methane wastage by flaring and venting have 
become business-as-usual for many New Mexico oil producers. The practice is especially 
common among producers in the Permian Basin, where oil, rather than natural gas 
production, is the primary motive for drilling. As natural gas prices have fallen, many oil 
producers—rather than making investments in infrastructure to capture and bring co-
produced gas to market—have resorted to simply releasing or burning off the methane at 
the site of its production. Flaring and venting—far from being limited practices in the 
industry—have become long-term, illicit mechanisms by which some operators 
dispose of co-produced methane, rather than bear the cost of bringing the gas to market.



According to the Environmental Defense Fund's most recent estimates, methane 
emissions from New Mexico oil and gas production now total more than one million 
metric tons annually, with the majority of these emissions resulting from avoidable 
causes. This volume of wasted methane, according to the EDF, "has the same short-term 
climate impact as 22 coal-fired power plants or 28 million automobiles" annually [ref. 1]. 



Implications: Poor industry practices around methane capture carry high costs for New 
Mexico's citizens. A growing body of evidence shows that flared and vented methane 
poses serious health threats to neighboring communities. In Eddy, Lea, and San Juan 
counties, where the state's oil and gas wells are concentrated, the health burdens on 
nearby residents fall predominantly on people of color [ref. 2]. Furthermore, given 
methane's potency as a greenhouse gas (estimated as 85-90 times more damaging than an 
equivalent volume of CO2), methane flaring and venting also contribute substantially to 
the climate crisis—bringing drought, rising temperatures, declining snowpack, and 
frequent forest fires upon our cherished Southwestern landscapes.



Finally, unpaid royalties on wasted methane represent a significant loss of revenue to the 
state; by WELC's recent estimate, approximately $43 million dollars a year of state tax 
and royalty revenue are foregone when an estimated $275 million worth of methane 
annually is illicitly disposed of by producers. This lost revenue is urgently needed to fund 
New Mexico schools and equity infrastructure projects, such as clean running water and 
universal broadband in rural and tribal areas.











Recommendations: The current methane rule-making process offers the opportunity to 
put an end to irresponsible practices by industry. In order to effectively address the 
problem of routine methane flaring by New Mexico oil and gas producers, I urge state 
officials charged with establishing the final methane waste rule to adopt the 
recommendations set forth in WELC's recent study. 



Specifically, the final methane waste rule set forth by the EMNRD should:



1. Ban routine methane flaring upon the effective date of the methane rule; ensure that 
serial applications to flare particular wells, e.g. for periods over 90 days, are no longer 
tolerated.



2. Condition approval of any new drilling permits upon firm, enforceable gas capture 
plans, for example, on the demonstrated existence of adequate "takeaway" (infrastructure 
of sufficient capacity to capture co-produced methane and bring it to market) before 
drilling can begin.



3. Require all wells where natural gas is not brought to market to be sealed up.



Although recommendation (2) above establishes conditions for approval of new drilling 
permits, it must not be taken as encouragement of new drilling. Given the climate crisis 
and attendant urgency of the state's transition to clean energy sources, I urge state 
officials and regulators to (a) discourage all new fossil fuel drilling and exploration to the 
greatest extent possible; and (b) develop robust regulatory mechanisms to enforce this 
commitment. 



Lastly, a comment on the methane rule-making process, specifically on the composition 
of the methane advisory panel. For the Native Americans who constitute more than 40% 
of the residents of San Juan County, about half of whom (25,000 residents) live within a 
half-mile of an oil or gas production site [ref. 3], methane emissions are not mere 
economic or technical considerations, but everyday realities that threaten to 
undermine health and quality of life.  



Yet the composition of the methane advisory panel is heavily weighted towards oil and 
gas industry groups. Of 27 stakeholders, the panel includes only two Diné individuals to 
represent local Native perspectives in the methane rule-making process. Hispanic and 
Latino residents of San Juan, Lea, and Eddy counties are, like Native Americans, also 
disproportionately disadvantaged by oil and gas production in the San Juan and Permian 
Basins. Yet these local groups likewise have no direct representation on the methane 
advisory panel.   











It is clear that EMNRD is working hard to provide an inclusive rule-making process, with 
a variety of opportunities for public participation and comment. Yet for members of local 
communities whose lives are daily impacted by methane and other emissions, even these 
opportunities to participate may fall sadly short. This would be the case if opportunities 
for comment were offered only or primarily during the latter stages of the rule-making 
process, for example. 



Moving forward, I hope that EMNRD will: (1) identify and eliminate any existing 
structural barriers that might prevent local communities, who bear the burden of 
exposure, from participating fully in developing regulations that will affect them; and (2) 
commit to ensuring that these communities have strong, direct representation at every 
stage and level of the rule-making process. Human experience, no less than specialized 
technical expertise, is an essential foundation of good regulation. Reflecting upon 
community experience is thus especially vital to the early stages of the rule-making 
process, when the tone and scope of the regulation are being established.



Conclusions. Strong methane regulation will bring many benefits to the people of New 
Mexico. Furthermore, in an era in which robust federal public health and environmental 
protections sadly cannot be relied upon, our strong stance will set high standards for 
regulatory processes in neighboring states.



The time for New Mexico state government to sever its volatile and unsustainable 
dependency on fossil fuel industry revenue has long since arrived. Yet, in the short term, 
taxes and royalties on wasted methane, previously lost to the state, could constitute an 
immediate and substantial source of revenue useful in speeding the state's transition to an 
economy based on cleaner, more just, and more sustainable energy sources. 



Thank you very much for the opportunity to comment on the EMNRD draft methane 
rule. 



Katherine Shera
Santa Fe, NM
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September 14, 2020


Enclosed please find comments on the EMNRD Oil Conservation Division's draft 
methane rule, which was released for public comment on July 20, 2020. The rule, which 
will regulate methane venting and flaring in New Mexico oil and gas fields, is being put 
forward in response to Governor Michelle Lujan Grisham's 2019 mandate (Executive 
Order 2019-003) to secure reductions in oil and gas sector methane emissions and 
prevent waste from new and existing sources across the state. 


Background: During the process of drilling for petroleum, methane gas, the main 
constituent of natural gas, is released from underground sources in significant quantities. 
A valuable fuel in its own right, this co-produced methane is captured alongside the 
extracted petroleum, then processed, stored, and transported for later sale and use. 


Unfortunately, some oil producers have at times engaged in illicit business practices 
(prohibited under rule 19.15.18.12(A) NMAC) whereby co-produced methane, rather 
than being captured for sale, is either burned off at the wellhead, or simply allowed to 
escape uncombusted into the surrounding environment. The fossil fuel industry, making 
light of these practices, uses the neutral terms 'flaring' and 'venting' to describe the 
methods by which operators deliberately release a dangerous gas or its toxic combustion 
products into local environments. This irresponsible wastage of irreplaceable fossil fuel 
reserves must not be tolerated by New Mexico state officials and regulators. For 
authorities to endorse or knowingly overlook these practices constitutes failed 
stewardship of public assets held in trust.


In a May 2020 publication, "Flaring in the Oilfield", the New Mexico Oil and Gas 
Association attempted to dismiss the problem of methane wastage in the industry by 
portraying flaring and venting as practices seldom employed by New Mexico oil 
producers. Flaring and venting, they claimed, are methods producers resort to on only an 
infrequent basis, and only during brief stages of the drilling lifecycle, e.g. during 
the maintenance or initial opening of a well.


Yet an August 2020 study by the Western Environmental Law Center ("Flaring in the 
Oilfield: A Closer Look") revealed that flaring and venting of co-produced methane—far 
from being infrequent practices—are instead used on a routine and nearly continuous 
basis by many New Mexico oil producers. Lines of evidence of routine flaring cited by 
the WELC study include: (1) the extraordinary volumes of methane being flared or 
vented by certain operators at specific drilling locations; and (2) the long periods of time 
over which certain operators have repeatedly sought state authorization to flare particular 







wells. Current state methane regulations allow an operator to make application to flare a 
particular well for a period no longer than 60 days. Yet the WELC study showed that 
some major oil producers, by obtaining multiple permits consecutively, have flared 
particular wells continuously for periods of two, three, or even four years. In some 
instances, individual wells have been flared over the entire course of their existence. 


The WELC data strongly suggest that methane wastage by flaring and venting have 
become business-as-usual for many New Mexico oil producers. The practice is especially 
common among producers in the Permian Basin, where oil, rather than natural gas 
production, is the primary motive for drilling. As natural gas prices have fallen, many oil 
producers—rather than making investments in infrastructure to capture and bring co-
produced gas to market—have resorted to simply releasing or burning off the methane at 
the site of its production. Flaring and venting—far from being limited practices in the 
industry—have become long-term, illicit mechanisms by which some operators 
dispose of co-produced methane, rather than bear the cost of bringing the gas to market.


According to the Environmental Defense Fund's most recent estimates, methane 
emissions from New Mexico oil and gas production now total more than one million 
metric tons annually, with the majority of these emissions resulting from avoidable 
causes. This volume of wasted methane, according to the EDF, "has the same short-term 
climate impact as 22 coal-fired power plants or 28 million automobiles" annually [ref. 1]. 


Implications: Poor industry practices around methane capture carry high costs for New 
Mexico's citizens. A growing body of evidence shows that flared and vented methane 
poses serious health threats to neighboring communities. In Eddy, Lea, and San Juan 
counties, where the state's oil and gas wells are concentrated, the health burdens on 
nearby residents fall predominantly on people of color [ref. 2]. Furthermore, given 
methane's potency as a greenhouse gas (estimated as 85-90 times more damaging than an 
equivalent volume of CO2), methane flaring and venting also contribute substantially to 
the climate crisis—bringing drought, rising temperatures, declining snowpack, and 
frequent forest fires upon our cherished Southwestern landscapes.


Finally, unpaid royalties on wasted methane represent a significant loss of revenue to the 
state; by WELC's recent estimate, approximately $43 million dollars a year of state tax 
and royalty revenue are foregone when an estimated $275 million worth of methane 
annually is illicitly disposed of by producers. This lost revenue is urgently needed to fund 
New Mexico schools and equity infrastructure projects, such as clean running water and 
universal broadband in rural and tribal areas.







Recommendations: The current methane rule-making process offers the opportunity to 
put an end to irresponsible practices by industry. In order to effectively address the 
problem of routine methane flaring by New Mexico oil and gas producers, I urge state 
officials charged with establishing the final methane waste rule to adopt the 
recommendations set forth in WELC's recent study. 


Specifically, the final methane waste rule set forth by the EMNRD should:


1. Ban routine methane flaring upon the effective date of the methane rule; ensure that 
serial applications to flare particular wells, e.g. for periods over 90 days, are no longer 
tolerated.


2. Condition approval of any new drilling permits upon firm, enforceable gas capture 
plans, for example, on the demonstrated existence of adequate "takeaway" (infrastructure 
of sufficient capacity to capture co-produced methane and bring it to market) before 
drilling can begin.


3. Require all wells where natural gas is not brought to market to be sealed up.


Although recommendation (2) above establishes conditions for approval of new drilling 
permits, it must not be taken as encouragement of new drilling. Given the climate crisis 
and attendant urgency of the state's transition to clean energy sources, I urge state 
officials and regulators to (a) discourage all new fossil fuel drilling and exploration to the 
greatest extent possible; and (b) develop robust regulatory mechanisms to enforce this 
commitment. 


Lastly, a comment on the methane rule-making process, specifically on the composition 
of the methane advisory panel. For the Native Americans who constitute more than 40% 
of the residents of San Juan County, about half of whom (25,000 residents) live within a 
half-mile of an oil or gas production site [ref. 3], methane emissions are not mere 
economic or technical considerations, but everyday realities that threaten to 
undermine health and quality of life.  


Yet the composition of the methane advisory panel is heavily weighted towards oil and 
gas industry groups. Of 27 stakeholders, the panel includes only two Diné individuals to 
represent local Native perspectives in the methane rule-making process. Hispanic and 
Latino residents of San Juan, Lea, and Eddy counties are, like Native Americans, also 
disproportionately disadvantaged by oil and gas production in the San Juan and Permian 
Basins. Yet these local groups likewise have no direct representation on the methane 
advisory panel.   







It is clear that EMNRD is working hard to provide an inclusive rule-making process, with 
a variety of opportunities for public participation and comment. Yet for members of local 
communities whose lives are daily impacted by methane and other emissions, even these 
opportunities to participate may fall sadly short. This would be the case if opportunities 
for comment were offered only or primarily during the latter stages of the rule-making 
process, for example. 


Moving forward, I hope that EMNRD will: (1) identify and eliminate any existing 
structural barriers that might prevent local communities, who bear the burden of 
exposure, from participating fully in developing regulations that will affect them; and (2) 
commit to ensuring that these communities have strong, direct representation at every 
stage and level of the rule-making process. Human experience, no less than specialized 
technical expertise, is an essential foundation of good regulation. Reflecting upon 
community experience is thus especially vital to the early stages of the rule-making 
process, when the tone and scope of the regulation are being established.


Conclusions. Strong methane regulation will bring many benefits to the people of New 
Mexico. Furthermore, in an era in which robust federal public health and environmental 
protections sadly cannot be relied upon, our strong stance will set high standards for 
regulatory processes in neighboring states.


The time for New Mexico state government to sever its volatile and unsustainable 
dependency on fossil fuel industry revenue has long since arrived. Yet, in the short term, 
taxes and royalties on wasted methane, previously lost to the state, could constitute an 
immediate and substantial source of revenue useful in speeding the state's transition to an 
economy based on cleaner, more just, and more sustainable energy sources. 


Thank you very much for the opportunity to comment on the EMNRD draft methane 
rule. 


Katherine Shera
Santa Fe, NM
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From: Gutierrez, Ana
To: WasteRule, EMNRD, EMNRD
Cc: Jessica Toll; LaManna, Julia; Gutierrez, Ana
Subject: [EXT] Kinder Morgan, Inc. - Comments on OCD"s Proposed Natural Gas Waste Rules
Date: Wednesday, September 16, 2020 3:56:16 PM
Attachments: Kinder Morgan Inc. - Letter RE OCD Proposed Rules (Sept. 16 2020).pdf


On behalf of Kinder Morgan, Inc. and its subsidiaries and affiliates, El Paso Natural Gas Company,
L.L.C., TransColorado Gas Transmission Co., LLC, and Natural Gas Pipeline Company of America, LLC,
attached please find comments to the Oil Conservation Division regarding the proposed natural gas
waste rule.
 
Regards,
Ana
 
 
Ana Maria Gutiérrez
Partner


Hogan Lovells US LLP
1601 Wewatta Street, Suite 900
Denver, CO 80202


Tel:
+1 303 899 7300


Direct: +1 303 454 2514
Fax: +1 303 899 7333
Email: ana.gutierrez@hoganlovells.com
 www.hoganlovells.com  
Please consider the environment before printing this e-mail.


 
 


If you would like to know more about how we are managing the impact of the COVID-19 pandemic on our firm then take a
look at our brief Q&A. If you would like to know more about how to handle the COVID-19 issues facing your business then
take a look at our information hub. 


About Hogan Lovells
Hogan Lovells is an international legal practice that includes Hogan Lovells US LLP and Hogan Lovells International LLP.
For more information, see www.hoganlovells.com.


CONFIDENTIALITY. This email and any attachments are confidential, except where the email states it can be disclosed; it
may also be privileged. If received in error, please do not disclose the contents to anyone, but notify the sender by return
email and delete this email (and any attachments) from your system. 
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September 16, 2020 



New Mexico Energy, Minerals, and Natural Resources Department 



Oil Conservation Division 



Wendell Chino Building 



1220 South St. Francis Drive 



Santa Fe, NM 87505 



Submitted via electronic mail: EMNRD.wasterule@state.nm.us     



Re: Kinder Morgan, Inc. and Its Subsidiaries’ and Affiliates’ Initial Comments on the 



New Mexico Energy, Minerals, and Natural Resources Department, Oil Conservation 



Division’s Proposed Natural Gas Waste Rule 



On July 20, 2020, the New Mexico Energy, Minerals, and Natural Resources Department, 



Oil Conservation Division (“OCD”), published a “draft natural gas waste rule” (the “Proposed 



Rules”).  Kinder Morgan, Inc. and its subsidiaries and affiliates, El Paso Natural Gas Company, 



L.L.C. (“EPNG”), TransColorado Gas Transmission Co., LLC (“TransColorado”), and Natural 



Gas Pipeline Company of America, LLC (“NGPL”) (collectively, “Kinder Morgan” or “we”) 



respectfully submit these comments to the Proposed Rules.  Kinder Morgan thanks the OCD for 



its diligent efforts to consider and address stakeholder feedback prior to a formal rulemaking.  



Kinder Morgan operates approximately 3,595 miles of interstate transmission pipelines and 



owns assets in 23 counties throughout the state of New Mexico.  These figures include pipelines 



operated by each of EPNG, TransColorado, and NGPL, respectively, which all transport natural 



gas for delivery to customers such as distribution companies for ultimate use in residential homes 



for heating and cooking as well as to other customers.  In New Mexico alone, Kinder Morgan 



employs approximately 180 individuals, maintains a payroll of over $16.6 million, and pays 



approximately $8.8 million annually to local and state taxing bodies.   



Each of EPNG, TransColorado, and NGPL operate purely interstate pipelines and 



undertake associated operations that are regulated by the Federal Energy Regulatory Commission 



(“FERC”) and the U.S. Department of Transportation, Pipeline and Hazardous Materials Safety 



Administration (“PHMSA”).  



The Proposed Rules apply to operators in the production sector as well as the gathering and 



boosting sector.  See OCD, “Summary and FAQs of OCD’s Draft Natural Gas Waste Rule”; 



Proposed Rule 19.15.27.2 (“19.15.27 NMAC applies to persons engaged in oil and gas 



development and production within New Mexico.”); Proposed Rule 19.15.28.2 (“19.15.28 NMAC 



applies to persons engaged in oil and gas gathering and processing within New Mexico.”); 



Proposed Rule 19.15.7.2 (“19.15.7 NMAC applies to persons or entities engaged in oil and gas 



development and production in New Mexico.”); Proposed Rule 19.15.18.2 (“19.15.18 NMAC 
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applies to persons engaged in oil and gas development and production in New Mexico.”); Proposed 



Rule 19.15.19.2 (“19.15.19 NMAC applies to persons engaged in gas development and production 



in New Mexico.”).  



Kinder Morgan supports that OCD’s Proposed Rules appropriately respect the exclusive 



jurisdiction of FERC and PHMSA over interstate transmission pipelines and interstate storage 



fields.  This is sound policy and consistent with Congress’s direction under the federal Natural Gas 



Act (the “NGA”) and the Pipeline Safety Act.  See 49 U.S.C. § 60104(c) (“A State authority may 



not adopt or continue in force safety standards for interstate pipeline facilities or interstate pipeline 



transportation.”).1



Kinder Morgan appreciates the OCD’s work in developing an appropriately-tailored rule, 



and we are happy to answer any questions you may have regarding this comment letter. 



Respectfully submitted this 16th day of September, 2020. 



______________________ 



Ana Maria Gutiérrez 



Hogan Lovells 



ana.gutierrez@hoganlovells.com 



+ 303-454-2514 



1 See also ANR Pipeline Co. v. Iowa Slate Commerce Comm’n, 828 F.2d 465, 468 (8th Cir. 1987) (“Congress 



expressly . . . preempted state regulation of safety in connection with interstate gas pipelines.”); Olympic Pipe Line 



Co. v. City of Seattle, 437 F.3d 872, 878 (9th Cir. 2006) (“For interstate pipelines, state and local authorities generally 



may not adopt or continue in force safety standards for interstate pipeline facilities or interstate pipeline 



transportation.”) (internal quotation marks omitted); Northern Border Pipeline Co. v. Jackson County, 512 F. Supp. 



1261, 1265 (D. Minn. 1981) (“Where Congress has ‘unmistakenly ordained’ a field for exclusive federal regulation 



there is no room for any state regulation be it consistent with, or more or less stringent than the federal legislation . . . 



.  The Gas Safety Act and its legislative history indicate that Congress has unmistakenly ordained that the federal law 



preempts state law.”) (internal citations omitted).  In addition to with respect to safety standards, the NGA also 



preempts state regulation of interstate natural gas pipelines with respect to rate regulation. The Supreme Court stated 



in Schneidewind v. ANR Pipeline Co. that “the NGA confers upon FERC exclusive jurisdiction over the transportation 



and sale of natural gas in interstate commerce for resale.”  485 U.S. 293, 300−01 (1988).  The Court concluded in 



Schneidewind that a state law seeking to regulate the issuance of securities to natural gas companies was preempted 



because it sought to regulate in a field the NGA occupied to the exclusion of state law.  See id. at 310. 
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New Mexico Energy, Minerals, and Natural Resources Department 


Oil Conservation Division 


Wendell Chino Building 


1220 South St. Francis Drive 
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Re: Kinder Morgan, Inc. and Its Subsidiaries’ and Affiliates’ Initial Comments on the 
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Division’s Proposed Natural Gas Waste Rule 
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(“FERC”) and the U.S. Department of Transportation, Pipeline and Hazardous Materials Safety 
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The Proposed Rules apply to operators in the production sector as well as the gathering and 


boosting sector.  See OCD, “Summary and FAQs of OCD’s Draft Natural Gas Waste Rule”; 
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development and production in New Mexico.”); Proposed Rule 19.15.18.2 (“19.15.18 NMAC 



mailto:EMNRD.wasterule@state.nm.us





applies to persons engaged in oil and gas development and production in New Mexico.”); Proposed 
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Kinder Morgan supports that OCD’s Proposed Rules appropriately respect the exclusive 


jurisdiction of FERC and PHMSA over interstate transmission pipelines and interstate storage 


fields.  This is sound policy and consistent with Congress’s direction under the federal Natural Gas 
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not adopt or continue in force safety standards for interstate pipeline facilities or interstate pipeline 
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Respectfully submitted this 16th day of September, 2020. 


______________________ 


Ana Maria Gutiérrez 


Hogan Lovells 


ana.gutierrez@hoganlovells.com 


+ 303-454-2514 


1 See also ANR Pipeline Co. v. Iowa Slate Commerce Comm’n, 828 F.2d 465, 468 (8th Cir. 1987) (“Congress 


expressly . . . preempted state regulation of safety in connection with interstate gas pipelines.”); Olympic Pipe Line 


Co. v. City of Seattle, 437 F.3d 872, 878 (9th Cir. 2006) (“For interstate pipelines, state and local authorities generally 


may not adopt or continue in force safety standards for interstate pipeline facilities or interstate pipeline 


transportation.”) (internal quotation marks omitted); Northern Border Pipeline Co. v. Jackson County, 512 F. Supp. 
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there is no room for any state regulation be it consistent with, or more or less stringent than the federal legislation . . . 


.  The Gas Safety Act and its legislative history indicate that Congress has unmistakenly ordained that the federal law 


preempts state law.”) (internal citations omitted).  In addition to with respect to safety standards, the NGA also 


preempts state regulation of interstate natural gas pipelines with respect to rate regulation. The Supreme Court stated 


in Schneidewind v. ANR Pipeline Co. that “the NGA confers upon FERC exclusive jurisdiction over the transportation 


and sale of natural gas in interstate commerce for resale.”  485 U.S. 293, 300−01 (1988).  The Court concluded in 


Schneidewind that a state law seeking to regulate the issuance of securities to natural gas companies was preempted 


because it sought to regulate in a field the NGA occupied to the exclusion of state law.  See id. at 310. 



mailto:ana.gutierrez@hoganlovells.com



		[EXT] 01_Kinder Morgan, Inc. - Comments on OCD's P...

		[EXT] 02_Kinder Morgan, Inc. - Comments on OCD's P...






From: Giese, Michele, DOH
To: Methanestrategy, NM, NMENV; WasteRule, EMNRD, EMNRD
Subject: Comments on DRAFT Rules
Date: Friday, August 28, 2020 9:13:30 AM
Attachments: image002.png
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To Whom it May Concern,
 
Here are my comments regarding the DRAFT Rules:
 
For the New Mexico Environmental Department: Please remove loopholes that would exempt
the vast majority of wells from leak detection and repair. This is unacceptable. Please remove
the exemption for stripper wells and the 15 tons per pollution threshold for volatile organic
compounds.
 
For the Energy, Minerals, and Natural Resources Department: Please set the requirement for
gas capture  by locality either by county or basin.  If not, companies operating in multiple
localities could just elect one locality and disproportionately affect one or the other basins in
NM and will not reach the 98% capture goal set by the NM Oil Conservation Division.
 
Thank you
-Michele
 


Michele Giese RN
Health Promotion Specialist
 


Southwest Region Health Promotion Team
Grant County Public Health Office
2610 N. Silver Street
Silver City, New Mexico  88061
ph:(575) 538-5318 (121)
fax:(575) 388-4847
michele.giese@state.nm.us
 


    Accredited since 2015
 
The information contained in this electronic message is privileged, confidential, proprietary, and intended only for the use of the
owner of the e-mail address listed as the recipient of this message. If you are not the intended recipient, or the employee or
agent responsible for delivering this message to the intended recipient, you are hereby notified that any disclosure,
dissemination, distribution, copying of this communication, or unauthorized use is strictly prohibited and subject to prosecution
to the fullest extent of the law!  If you are not the intended recipient, please delete this electronic message and DO NOT ACT
UPON, FORWARD, COPY OR OTHERWISE DISSEMINATE IT OR ITS CONTENTS.
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From: Scott Spicher
To: WasteRule, EMNRD, EMNRD; Polak, Tiffany, EMNRD
Cc: Liz Klein; Chris Colclasure
Subject: [EXT] 3 Bear Comments on OCD rule 19.15.28 gas gathering systems
Date: Wednesday, September 16, 2020 1:05:12 PM
Attachments: 3 Bear Comments on OCD rule 19.15.28 gas gathering systems.pdf


Please see our comments attached.
 
Thanks,
 
Scott Spicher, P.E.
Executive Vice President &
Chief Operating Officer
3 Bear Energy, LLC
1512 Larimer Street, Suite 540
Denver Colorado 80202
Office: 303-862-3960
Cell:  303-921-9117
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From: Bill Midcap
To: NMOAI, NMENV; WasteRule, EMNRD, EMNRD
Subject: [EXT] Draft Methane & VOC Rules
Date: Monday, September 14, 2020 2:37:38 PM
Attachments: Draft methane rules.docx


Dear Ms. Bisbey-Kuehn and Ms. Polak,


Please find the attached letter and comments pertaining to the draft methane and VOC
air pollution reduction rules.  These comments are made on behalf of the Rocky
Mountain Farmers Union. Rocky Mountain Farmers Union has over 20,000 members
which include family farmers and ranchers in Wyoming, Colorado, and New Mexico.
 
Sincerely,
Bill Midcap
Senior Policy Advisor
Rocky Mountain Farmers Union
Santa Fe, New Mexico
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September 14, 2020





Liz Bisbey-Kuehn


NMED Air Quality Bureau


525 Camino de los Marquez


Santa Fe, NM 87505 





Tiffany Polak


Oil Conservation Division


3rd Floor


Wendell Chino Building


1220 South St. Francis Drive


Santa Fe, New Mexico, 87505


Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us





Dear Ms. Bisbey-Kuehn and Ms. Polak,


Thank you for the opportunity to comment on the New Mexico Environment Department’s (NMED) and Energy Mineral and Natural Resources Department’s (EMNRD) draft methane and volatile organic compound air pollution reduction rules. These comments are submitted on behalf of Rocky Mountain Farmers Union (RMFU). RMFU represents family farmers and ranchers in Wyoming, Colorado, and New Mexico. RMFU is dedicated to sustaining our rural communities, to wise stewardship and use of natural resources, and to the protection of our safe, secure food supply.





As family farmers and ranchers, we are deeply concerned with the wise management of resources, whether they be water for irrigation, fertile soils, or other natural resources. Our family farms and ranches cannot continue to operate unless we are wise stewards of our God-given resources. Unfortunately, the current draft of the NMED and EMNRD methane waste and air pollution reduction rules require several key improvements in order to protect rural New Mexico from pollution and from the waste of our natural resources.





This problem is not merely academic to us. Rural farm and ranch communities rely on revenue from oil and gas development to fund our schools, repair our roads, and provide for other needed infrastructure improvements.





Nowhere is this oil and gas methane and air pollution problem more serious than in New Mexico. Our state alone accounts for upwards of $275 million worth of wasted natural gas per year and an additional $43 million deficit each year to the state treasury. Rural New Mexico needs these funds for our education system as we seek to educate the next generation of farmers and ranchers. 





While other states, like Colorado and Wyoming, have successfully enacted rules to curb methane emissions, New Mexico lags behind. Farmers and ranchers are often the nearest neighbors to oil and gas facilities, and we bear the brunt of the impacts of New Mexico’s growing methane and air pollution problem.





The five rural counties that are home to 97 percent of the state’s oil and gas wells are all at risk of violating or are already violating federal clean air standards, and rural families are at increased risk for respiratory diseases and exposure to cancer-causing chemicals.





We also have less water available for agriculture because climate change is already impacting our state, reducing the snowpack, and putting pressure on our watersheds. Climate change can also lead to lower livestock and crop yields. Methane is a potent greenhouse gas, and we must reduce emissions to combat climate change. 





Given the threat that oil and gas methane and air pollution pose to rural communities, we ask for the following changes to be made before draft rules are brought forward for public hearings later this year: 





Improving NMED’s Air Pollution Rule 





As proposed, the NMED rule would exempt the vast majority of wells from leak detection and repair requirements. This is unacceptable.





It is critical that exemptions for stripper wells and the 15 tons per year pollution threshold for volatile organic compounds be removed. These two exemptions combined would exempt 95% of all wells in the New Mexico and impose disproportionate impacts on rural communities. 





Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of emissions and can often fail to function properly. Leak detection and repair requirements should be extended to these devices. Colorado adopted these requirements with the support of the state’s largest trade associations. 








Methane and VOC emissions from Completion and Recompletion of gas wells in New Mexico has long been a major source of air pollution and accelerates climate change. EPA attempted to capture and control these emissions in OOOO/a in CFR 60.5375 with “green completions” but exemptions were overly broad and must be corrected to prevent unregulated venting during this phase of development.


 


NMED should consider monthly inspections for high producing well sites just as Colorado has adopted.





Improving EMNRD’s Methane Waste Rule 





While EMNRD has developed a commonsense approach to the methane waste rule, critical changes are still needed such as limiting venting and flaring by county or region and requiring enforcement of gas capture plans. 





OCD has set an appropriate goal that 98% of all gas be captured.  However, if that requirement is not set by locality, for companies with operations in both the San Juan and Permian Basins, all the reductions could occur in the Permian. This would disproportionately affect rural communities in the San Juan Basin. OCD should set the goal based on locality such as county or basin. 





OCD should deny drilling permits for applications without firm agreements for pipeline capacity, and sanctions like revoking a permit or forcing a well to shut in if a company does not follow through and down the road seeks permission to flare.





The draft rule carves out too many exemptions for venting which is far more damaging to the climate than flaring. OCD should ban all venting, including during well Completion and Recompletion, except for emergencies and require gas to be put into pipelines. Flaring should only occur when necessary to protect health and safety. OCD should include provisions to ensure that flares combust nearly all the gas and that flares stay lit.








Gov. Lujan Grisham has committed to creating nationally leading rules this year and farmers and ranchers applaud the effort to hold the oil and gas industry accountable and protect our communities. We can get there by strengthening the draft rules and removing the loopholes that threaten to leave rural New Mexico communities unprotected from oil and gas pollution and waste.





Sincerely,


Bill Midcap


Senior Policy Advisor


Rocky Mountain Farmers Union









September 14, 2020 
 
Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 


Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 


 


Dear Ms. Bisbey-Kuehn and Ms. Polak, 


Thank you for the opportunity to comment on the New Mexico Environment Department’s 
(NMED) and Energy Mineral and Natural Resources Department’s (EMNRD) draft methane and 
volatile organic compound air pollution reduction rules. These comments are submitted on 
behalf of Rocky Mountain Farmers Union (RMFU). RMFU represents family farmers and 
ranchers in Wyoming, Colorado, and New Mexico. RMFU is dedicated to sustaining our rural 
communities, to wise stewardship and use of natural resources, and to the protection of our 
safe, secure food supply. 
 
As family farmers and ranchers, we are deeply concerned with the wise management of 
resources, whether they be water for irrigation, fertile soils, or other natural resources. Our 
family farms and ranches cannot continue to operate unless we are wise stewards of our God-
given resources. Unfortunately, the current draft of the NMED and EMNRD methane waste and 
air pollution reduction rules require several key improvements in order to protect rural New 
Mexico from pollution and from the waste of our natural resources. 
 
This problem is not merely academic to us. Rural farm and ranch communities rely on revenue 
from oil and gas development to fund our schools, repair our roads, and provide for other 
needed infrastructure improvements. 
 
Nowhere is this oil and gas methane and air pollution problem more serious than in New 
Mexico. Our state alone accounts for upwards of $275 million worth of wasted natural gas per 
year and an additional $43 million deficit each year to the state treasury. Rural New Mexico 
needs these funds for our education system as we seek to educate the next generation of 
farmers and ranchers.  
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While other states, like Colorado and Wyoming, have successfully enacted rules to curb 
methane emissions, New Mexico lags behind. Farmers and ranchers are often the nearest 
neighbors to oil and gas facilities, and we bear the brunt of the impacts of New Mexico’s 
growing methane and air pollution problem. 
 
The five rural counties that are home to 97 percent of the state’s oil and gas wells are all at risk 
of violating or are already violating federal clean air standards, and rural families are at 
increased risk for respiratory diseases and exposure to cancer-causing chemicals. 
 
We also have less water available for agriculture because climate change is already impacting 
our state, reducing the snowpack, and putting pressure on our watersheds. Climate change can 
also lead to lower livestock and crop yields. Methane is a potent greenhouse gas, and we must 
reduce emissions to combat climate change.  
 
Given the threat that oil and gas methane and air pollution pose to rural communities, we ask 
for the following changes to be made before draft rules are brought forward for public hearings 
later this year:  
 


Improving NMED’s Air Pollution Rule  
 
As proposed, the NMED rule would exempt the vast majority of wells from leak detection and 
repair requirements. This is unacceptable. 
 


 It is critical that exemptions for stripper wells and the 15 tons per year pollution threshold 
for volatile organic compounds be removed. These two exemptions combined would 
exempt 95% of all wells in the New Mexico and impose disproportionate impacts on rural 
communities.  


 


 Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of 
emissions and can often fail to function properly. Leak detection and repair requirements 
should be extended to these devices. Colorado adopted these requirements with the 
support of the state’s largest trade associations.  


 
 


 Methane and VOC emissions from Completion and Recompletion of gas wells in New 
Mexico has long been a major source of air pollution and accelerates climate change. EPA 
attempted to capture and control these emissions in OOOO/a in CFR 60.5375 with “green 
completions” but exemptions were overly broad and must be corrected to prevent 
unregulated venting during this phase of development. 
  


 NMED should consider monthly inspections for high producing well sites just as Colorado 
has adopted. 


 







Improving EMNRD’s Methane Waste Rule  
 
While EMNRD has developed a commonsense approach to the methane waste rule, critical 
changes are still needed such as limiting venting and flaring by county or region and requiring 
enforcement of gas capture plans.  
 


 OCD has set an appropriate goal that 98% of all gas be captured.  However, if that 
requirement is not set by locality, for companies with operations in both the San Juan and 
Permian Basins, all the reductions could occur in the Permian. This would disproportionately 
affect rural communities in the San Juan Basin. OCD should set the goal based on locality 
such as county or basin.  


 


 OCD should deny drilling permits for applications without firm agreements for pipeline 
capacity, and sanctions like revoking a permit or forcing a well to shut in if a company does 
not follow through and down the road seeks permission to flare. 


 


 The draft rule carves out too many exemptions for venting which is far more damaging to 
the climate than flaring. OCD should ban all venting, including during well Completion and 
Recompletion, except for emergencies and require gas to be put into pipelines. Flaring 
should only occur when necessary to protect health and safety. OCD should include 
provisions to ensure that flares combust nearly all the gas and that flares stay lit. 


 
 


Gov. Lujan Grisham has committed to creating nationally leading rules this year and farmers 
and ranchers applaud the effort to hold the oil and gas industry accountable and protect our 
communities. We can get there by strengthening the draft rules and removing the loopholes 
that threaten to leave rural New Mexico communities unprotected from oil and gas pollution 
and waste. 


 


Sincerely, 


Bill Midcap 
Senior Policy Advisor 


Rocky Mountain Farmers Union 
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From: Polak, Tiffany, EMNRD
To: WasteRule, EMNRD, EMNRD
Subject: FW: Comments on DRAFT Rules
Date: Monday, August 31, 2020 10:36:53 AM
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From: Torres, Susan, EMNRD <Susan.Torres@state.nm.us> 
Sent: Monday, August 31, 2020 10:27 AM
To: Kuehn, Elizabeth, NMENV <Elizabeth.Kuehn@state.nm.us>; Polak, Tiffany, EMNRD
<Tiffany.Polak@state.nm.us>
Cc: Sandoval, Adrienne, EMNRD <Adrienne.Sandoval@state.nm.us>; Hayden, Maddy, NMENV
<Maddy.Hayden@state.nm.us>; Ely, Sandra, NMENV <Sandra.Ely@state.nm.us>
Subject: FW: Comments on DRAFT Rules
 
Please see below about some submitted comments on our rules.
 
Susan Torres
Public Information Officer | Energy, Minerals & Natural Resources Department
 
P: (505) 476-3226
E: susan.torres@state.nm.us
 
t: @emnrdnm
www.emnrd.state.nm.us
 


From: Anixter, Mari, DOH <Mari.Anixter@state.nm.us> 
Sent: Sunday, August 30, 2020 11:27 AM
To: Hayden, Maddy, NMENV <Maddy.Hayden@state.nm.us>; Torres, Susan, EMNRD
<Susan.Torres@state.nm.us>
Cc: Lara, Jeff, DOH <Jeffrey.Lara1@state.nm.us>; Sanchez, Dawn, DOH
<Dawn.Sanchez@state.nm.us>; Jimenez, Billy, DOH <Billy.Jimenez@state.nm.us>; Woodward, Chris,
DOH <Chris.Woodward@state.nm.us>; Cornwell, Jason, DOH <Jason.Cornwell@state.nm.us>
Subject: RE: Comments on DRAFT Rules
 
Thank you Billy.
Maddy, Susan: please see Billy’s direction below.
 


Mari Anixter
Communications Director  
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Office of the Secretary
1190 Saint Francis Drive
Santa Fe, NM 87505
Office: (505) 827-2619
Mobile: (505) 470-2290
www.nmhealth.org
 


Accredited since
2015


        
 


 


The information contained in this electronic message is privileged, confidential, proprietary, and
intended only for the use of the owner of the e-mail address listed as the recipient of this
message. If you are not the intended recipient, or the employee or agent responsible for
delivering this message to the intended recipient, you are hereby notified that any disclosure,
dissemination, distribution, copying of this communication, or unauthorized use is strictly
prohibited and subject to prosecution to the fullest extent of the law!  If you are not the intended
recipient, please delete this electronic message and DO NOT ACT UPON, FORWARD, COPY OR
OTHERWISE DISSEMINATE IT OR ITS CONTENTS.
 


 
 
 


From: Jimenez, Billy, DOH <Billy.Jimenez@state.nm.us> 
Sent: Saturday, August 29, 2020 3:15 PM
To: Anixter, Mari, DOH <Mari.Anixter@state.nm.us>
Cc: Lara, Jeff, DOH <Jeffrey.Lara1@state.nm.us>; Sanchez, Dawn, DOH
<Dawn.Sanchez@state.nm.us>; Woodward, Chris, DOH <Chris.Woodward@state.nm.us>; Cornwell,
Jason, DOH <Jason.Cornwell@state.nm.us>
Subject: RE: Comments on DRAFT Rules
 
Mari,
 
Ms. Giese’s comments do not represent DOH’s official position on the NMED and EMNRD
Rulemakings. Please let NMED and EMNRD know that this is not our official position.
 
Dawn – Can you please let Ms. Giese know that she is permitted to submit public comment on
proposed rules but is not permitted to use her state account for this purpose? Thanks.
 
Billy
 
Billy J. Jimenez
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General Counsel
New Mexico Department of Health
(505) 827-2913
(505) 827-2930 (fax)
 
This email contains information that may be confidential or privileged. This information is intended only for the use of the
individual or entity named.  Any disclosure, copying, distribution or use of this information by any person other than the
intended recipient is prohibited.  If you have received this email in error, please contact the sender so that the message may
be resent to the correct person, and please delete the copy that you received.
 


From: Anixter, Mari, DOH <Mari.Anixter@state.nm.us> 
Sent: Saturday, August 29, 2020 10:43 AM
To: Jimenez, Billy, DOH <Billy.Jimenez@state.nm.us>
Cc: Methanestrategy, NM, NMENV <NM.Methanestrategy@state.nm.us>
Subject: RE: Comments on DRAFT Rules
 
Billy,
Can you help me with this? Or, who can?
 
Thanks in advance,
Mari
 


Mari Anixter
Communications Director
 


 


Office of the Secretary
1190 Saint Francis Drive
Santa Fe, NM 87505
Office: (505) 827-2619
Mobile: (505) 470-2290
www.nmhealth.org
 


Accredited since
2015


        
 


 


The information contained in this electronic message is privileged, confidential, proprietary, and
intended only for the use of the owner of the e-mail address listed as the recipient of this
message. If you are not the intended recipient, or the employee or agent responsible for
delivering this message to the intended recipient, you are hereby notified that any disclosure,
dissemination, distribution, copying of this communication, or unauthorized use is strictly
prohibited and subject to prosecution to the fullest extent of the law!  If you are not the intended
recipient, please delete this electronic message and DO NOT ACT UPON, FORWARD, COPY OR
OTHERWISE DISSEMINATE IT OR ITS CONTENTS.
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From: Methanestrategy, NM, NMENV <NM.Methanestrategy@state.nm.us> 
Sent: Friday, August 28, 2020 9:26 AM
To: Anixter, Mari, DOH <Mari.Anixter@state.nm.us>
Subject: Fw: Comments on DRAFT Rules
 


Mari,


Are these formal comments from the DOH on NMED's and EMNRD's draft rules?


 


Thanks,


Liz


 


Liz Bisbey-Kuehn
Bureau Chief
New Mexico Environment Department
Air Quality Bureau
525 Camino de los Marquez, Suite 1
Santa Fe, NM 87505-1816
Office: (505) 476-4305  Cell: (505) 670-9279
Elizabeth.Kuehn@state.nm.us
https://www.env.nm.gov/
“Innovation, Science, Collaboration, Compliance”


 


From: Giese, Michele, DOH
Sent: Friday, August 28, 2020 9:13 AM
To: Methanestrategy, NM, NMENV; WasteRule, EMNRD, EMNRD
Subject: Comments on DRAFT Rules
 


To Whom it May Concern,
 
Here are my comments regarding the DRAFT Rules:
 
For the New Mexico Environmental Department: Please remove loopholes that would exempt
the vast majority of wells from leak detection and repair. This is unacceptable. Please remove
the exemption for stripper wells and the 15 tons per pollution threshold for volatile organic
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compounds.
 
For the Energy, Minerals, and Natural Resources Department: Please set the requirement for
gas capture  by locality either by county or basin.  If not, companies operating in multiple
localities could just elect one locality and disproportionately affect one or the other basins in
NM and will not reach the 98% capture goal set by the NM Oil Conservation Division.
 
Thank you
-Michele
 


Michele Giese RN
Health Promotion Specialist
 


Southwest Region Health Promotion Team
Grant County Public Health Office
2610 N. Silver Street
Silver City, New Mexico  88061
ph:(575) 538-5318 (121)
fax:(575) 388-4847
michele.giese@state.nm.us
 


   Accredited since 2015
 
The information contained in this electronic message is privileged, confidential, proprietary, and intended only for the use of the
owner of the e-mail address listed as the recipient of this message. If you are not the intended recipient, or the employee or
agent responsible for delivering this message to the intended recipient, you are hereby notified that any disclosure,
dissemination, distribution, copying of this communication, or unauthorized use is strictly prohibited and subject to prosecution
to the fullest extent of the law!  If you are not the intended recipient, please delete this electronic message and DO NOT ACT
UPON, FORWARD, COPY OR OTHERWISE DISSEMINATE IT OR ITS CONTENTS.
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From: Coyle, Keith J.
To: WasteRule, EMNRD, EMNRD
Subject: [EXT] GPA Midstream Association Comments Draft Waste Rule
Date: Wednesday, September 16, 2020 11:31:56 AM
Attachments: GPA Midstream Association Draft Waste Rule Comments.pdf


To Whom It May Concern:
 
Attached please find a comment letter on the Draft Waste Rule that I am submitting on behalf of
Matt Hite, Vice President of Government Affairs for GPA Midstream Association.  Please let me know
if you have any problems accessing the attached file, which is in PDF format, or if have any other
questions or concerns. 
 
Respectfully,
Keith J. Coyle
Counsel for GPA Midstream Association
 


Keith J. Coyle
Attorney at Law
kcoyle@babstcalland.com


505 9th Street NW, Suite 700
Washington, DC 20004
O 202.853.3455
D 202.853.3460
C 202.774.7159
F 202.853.3470
www.babstcalland.com


 
CONFIDENTIALITY NOTICE: This e-mail transmission, and any documents, files or previous e-mail messages attached to it may
contain confidential information that is legally privileged. If you are not the intended recipient, or a person responsible for delivering
it to the intended recipient, you are hereby notified that any disclosure, copying, distribution or use of any of the information
contained in or attached to this transmission is STRICTLY PROHIBITED. If you have received this transmission in error, please
immediately notify the sender. Please destroy the original transmission and its attachments without reading or saving in any manner.
Thank you, Babst, Calland, Clements & Zomnir, P.C.
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VIA ELECTRONIC FILING to EMNRD.WasteRule@state.nm.us 



 



 



September 16, 2020 



 



 



Energy, Minerals and Natural Resources Department 



Oil Conservation Division 



1220 South St. Francis Drive 



Santa Fe, NM 87505 



 



RE: Natural Gas Waste Draft Rule 



 



To Whom It May Concern:   



 



On July 20, 2020, the New Mexico Energy, Minerals and Natural Resources Department 



(EMNRD), Oil Conservation Division (OCD), released a draft waste rule for the oil and gas 



industry (Draft Waste Rule).1  According to the information provided by EMNRD, OCD 



developed the Draft Waste Rule in consultation with the New Mexico Environment Department 



(NMED) to prevent methane waste and reduce emissions from upstream and midstream oil and 



gas operations.2  To accomplish these objectives, OCD included provisions in the Draft Waste 



Rule for venting and flaring of natural gas as well as statewide natural gas capture requirements 



for oil and gas production, gathering, and processing.  OCD also included safety standards for the 



design, construction, testing, operation, maintenance, and integrity management of natural gas 



gathering lines.   



 



As one of the nation’s leading trade associations for the midstream industry, GPA 



Midstream Association (GPA Midstream)3 appreciates the opportunity to submit comments on the 



Draft Waste Rule.  GPA Midstream is respectfully requesting, for the reasons briefly summarized 



here and explained in more detail in the comments below, that the OCD withdraw the proposed 



safety standards for natural gas gathering lines: 



 
1 Accessed online at http://www.emnrd.state.nm.us/OCD/documents/NaturalGasWasteDraftRules-July202020.pdf.  
2 Susan Torres, EMNRD’s Oil Conservation Division releases draft methane rule (July 20, 2020). 
3 GPA Midstream has served the U.S. energy industry since 1921.  GPA Midstream is composed of close to seventy 



member companies that are engaged in the gathering and processing of natural gas into merchantable pipeline gas, 



commonly referred to in the industry as “midstream activities.” Such processing includes the removal of impurities 



from the raw gas stream produced at the wellhead as well as the extraction for sale of natural gas liquid products 



(NGLs) such as ethane, propane, butane, and natural gasoline or in the manufacture, transportation, or further 



processing of liquid products from natural gas.  GPA Midstream membership accounts for more than 90% of the 



NGLs produced in the United States from natural gas processing.   





http://www.emnrd.state.nm.us/OCD/documents/NaturalGasWasteDraftRules-July202020.pdf
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• The Oil Conservation Commission (OCC) does not have the authority under the Oil 



and Gas Act to regulate the safety of natural gas gathering lines.4  The State Pipeline 



Safety Act provides the New Mexico Public Regulation Commission (NMPRC) with 



the authority to regulate the safety of intrastate gas pipeline facilities,5 and the NMPRC 



has already used that authority to establish safety standards for gas gathering lines in 



New Mexico.6  Unlike the State Pipeline Safety Act, there are no provisions in the Oil 



and Gas Act that authorize the OCC to prescribe or enforce safety standards for gas 



pipeline facilities.  Nor has the OCC ever sought to exercise that authority or 



established any safety regulations for gas gathering lines in New Mexico.     



   



• Even if the OCC had the authority under the Oil and Gas Act to prescribe safety 



standards for natural gas gathering lines, the Federal Pipeline Safety Act would prohibit 



enforcement of the safety standards in the Draft Waste Rule.  Unlike the NMPRC, the 



OCC does not have a certification from the Pipeline and Hazardous Materials Safety 



Administration (PHMSA) to regulate the safety of intrastate gas pipeline facilities.7  



The safety standards proposed by the OCD are also incompatible with PHMSA’s 



current regulations for gas gathering lines8 and the supplemental state requirements 



administered by the NPRMC.9  Accordingly, the Federal Pipeline Safety Act’s 



preemption provision would prohibit enforcement of the Draft Waste Rule’s safety 



standards for natural gas gathering lines.10 



 



I. Background 



 



PHMSA administers a national gas pipeline safety program pursuant to the authority 



provided in the Federal Pipeline Safety Act.11  PHMSA’s primary obligation is to prescribe and 



enforce minimum federal safety standards for gas pipeline facilities and persons engaged in the 



transportation of gas.  PHMSA has established those safety standards at 49 C.F.R. Parts 190 to 199 



and is responsible for ensuring that operators of interstate gas pipeline facilities comply with these 



requirements.12 



 



PHMSA also oversees a federal certification and grant program that allows state authorities 



to regulate the safety of intrastate gas and hazardous liquid pipeline facilities.13  To participate in 



 
4 N.M. Stat. Ann. §§ 70-2-1 et seq (2020). 
5 N.M. Stat. Ann. §§ 70-3-11 – 70-30-20. 
6 N.M. Admin. Code § 18.60.2 (2020). 
7 49 U.S.C. § 60105 (2020). 
8 49 C.F.R. § 192.8-192.9 (2020).   
9 N.M. Admin. Code § 18.60.2.8(B)(5). 
10 Id. § 60104(c).   
11 Id. §§ 60101 et. seq. 
12 An interstate gas pipeline facility is defined in the Federal Pipeline Safety Act as a gas pipeline facility that is used 



to transport gas and is subject to the jurisdiction of the Federal Energy Regulatory Commission (FERC) under the 



Natural Gas Act (NGA).  49 U.S.C. § 60101(a)(6).   
13 49 U.S.C. § 60105.  An intrastate gas pipeline facility is defined in the Federal Pipeline Safety Act as “a gas pipeline 



facility and transportation of gas within a State [that is] not subject to the jurisdiction of the [Federal Energy Regulatory 



Commission] under the [Natural Gas Act].”   Id. § 60101(a)(9).  Gas gathering lines are generally not subject to FERC 
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that program, a state authority must submit an annual certification to PHMSA, agree to adopt the 



minimum federal safety standards, and meet other program requirements.14  A state authority that 



has a PHMSA-certified pipeline safety program can apply additional or more stringent safety 



standards to intrastate pipeline facilities, so long as the state standards are compatible with the 



minimum federal requirements.15  However, a state authority that does not have a PHMSA 



certification cannot prescribe or enforce safety standards for intrastate pipeline facilities.16 



 



 The State Pipeline Safety Act provides the NMPRC with the authority to prescribe and 



enforce safety standards for intrastate gas pipeline facilities, and the NMPRC has used that 



authority to establish a PHMSA-certified gas pipeline safety program.17  As required by the state 



certification provisions in the Federal Pipeline Safety Act, the NMPRC incorporates PHMSA’s 



federal gas pipeline safety standards by reference into its regulations.18  The NMPRC has also 



promulgated additional or more stringent state safety standards for intrastate gas pipeline facilities, 



including gas gathering lines.19 



 



 Unlike the provisions in the State Pipeline Safety Act, the Oil and Gas Act does not 



delegate any specific authority to the OCC or OCD to prescribe or enforce safety standards for 



intrastate gas pipeline facilities.  Nonetheless, three provisions in the Oil and Gas Act are cited as 



authorizing the proposed natural gas pipeline safety standards in the Draft Waste Rule.  The first 



provision, §70-2-6, gives the OCC “jurisdiction and authority over all matters relating to the 



conservation of oil and gas and the prevention of waste of potash as a result of oil or gas operations 



in the state.”20  The second provision, §70-2-11, empowers the OCC “to prevent waste prohibited 



 
jurisdiction under the NGA and ordinarily qualify as intrastate pipeline facilities for purposes of the Pipeline Safety 



Act.  15 U.S.C. § 717. 
14 49 U.S.C. § 60105. 
15 49 U.S.C. § 60104(c); see Olympic Pipeline Co. v. City of Seattle, 437 F.3d 872, 878-79 (9th Cir. 2006) (discussing 



state authority to regulate intrastate pipelines under the Federal Pipeline Safety Act).  Note that a state authority can 



also enter into a separate agreement with PHMSA to participate in the oversight of interstate pipeline facilities, 



primarily by performing inspections of intrastate or interstate pipeline facilities for compliance with the federal safety 



standards.  Id. § 60106(b). 
16 See Olympic Pipeline Co., 437 F.3d at 878-79 (discussing state authority to regulate intrastate pipelines under the 



federal pipeline safety laws).   
17 N.M. Stat. Ann. §§ 70-3-11 et. seq.; N.M. Admin. Code § 18.60.2. 
18 PHMSA’s regulations require operators to use the definition in American Petroleum Institute (API) Recommended 



Practice 80, Guidelines for the Definition of Onshore Gas Gathering Lines (1st ed., April 2000) to determine if a 



pipeline is an “onshore gathering line,” subject to certain additional regulatory limitations.   49 C.F.R. § 192.8(a).  If 



a pipeline meets the definition of an onshore gas gathering line, PHMSA requires operators to determine if the line is 



part of a regulated gathering line.   Id. § 192.8(b).  Two categories of gas gathering lines are currently regulated:  (1) 



Type A gathering lines, which are higher stress pipelines that pass through more populated Class 2 locations, Class 3 



locations, and Class 4 locations,  49 C.F.R. §§ 192.8(b), 192.9(c), and (2) Type B gathering lines, which are lower 



stress pipelines that pass through those same locations, 49 C.F.R. §§ 192.8(b), 192.9(d).   PHMSA’s regulations do 



not currently apply to gas gathering lines in sparsely populated Class 1 locations, although PHMSA is in the process 



of finalizing new safety standards and reporting requirements for these pipelines.  See Pipeline Safety: Safety of Gas 



Transmission and Gathering Pipelines, 81 Fed. Reg. 20,722 (Apr. 8, 2016).   
19 The additional or more stringent provisions for regulated gas gathering lines include establishing and following 



supplemental written procedures for handling pipeline emergencies, performing maintenance activities, preventing 



accidental ignitions, and conducting valve maintenance, as well as associated recordkeeping requirements and 



provisions for conducting leakage surveys.  See N.M. Admin. Code § 18.60.2.8(B)(5). 
20 N.M. Stat. Ann. § 70-2-6(A). 
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by this act and to protect correlative rights, as in this act provided.”21  The third provision, §70-2-



12, enumerates the various powers of the OCC, but only expressly references pipelines in relation 



to identifying ownership.22     



 



II. Comments 



 



a. The OCC Does Not Have the Authority under the Oil and Gas Act to Issue Safety 



Standards for Natural Gas Gathering Lines. 



 



GPA Midstream does not agree that the OCC has the authority to issue safety standards for 



natural gas gathering lines.  In discussing the extent of the OCC’s jurisdiction under the Oil and 



Gas Act, the New Mexico Supreme Court has reiterated the well-established principle that “[a]n 



agency may not create a regulation that exceeds its statutory authority.”23  The Supreme Court has 



further explained:   



 



The Oil Conservation Commission is a creature of statute, expressly defined, 



limited and empowered by the laws creating it.  The commission has jurisdiction 



over matters related to the conservation of oil and gas in New Mexico, but the basis 



of its powers is founded on the duty to prevent waste and to protect correlative 



rights. . . . Actually, the prevention of waste is the paramount power, inasmuch as 



this term is an integral part of the definition of correlative rights.24 



 



 While the Oil and Gas Act certainly provides the OCC broad authority to prevent waste 



and protect correlative rights, there is no indication that prescribing safety standards for gas 



pipeline facilities serves either of these purposes.  In fact, the express delegation of that authority 



to another state agency, the NMPRC, in a different statute, the State Pipeline Safety Act, seems to 



confirm that the OCC has no jurisdiction over gas pipeline safety matters.25  Accordingly, GPA 



Midstream is not persuaded that the OCC has the power under the Oil and Gas Act to prescribe 



the proposed safety standards for gas gathering lines in the Draft Waste Rules.   



b. Even if the OCC had the Authority under the Oil and Gas Act to Issue Safety 



Standards for Natural Gas Gathering Lines, the Federal Pipeline Safety Act Would 



Prohibit Enforcement of the Proposed Safety Standards in the Draft Waste Rule. 



 



Even if the OCC had the authority under the Oil and Gas Act to issue safety standards for 



natural gas gathering lines, the Federal Pipeline Safety Act would prohibit enforcement of the 



proposed safety standards in the Draft Waste Rule.  A state authority must submit an annual 



certification to PHMSA and meet other program requirements to regulate the safety of intrastate 



gas pipeline facilities.26  The NMPRC is the only state authority in New Mexico that has a 



 
21 Id. at § 70-2-11(A). 
22 Id. at §70-2-12(B)(8). 
23 Marbob Energy Corp. v. N.M. Oil Conservation Comm'n, 146 N.M. 24, 27 (2009) (quoting Gonzales v. N.M. Educ. 



Ret. Bd., 109 N.M. 592, 595 (1990)).   
24 Cont'l Oil Co. v. Oil Conservation Comm'n, 70 N.M. 310, 318 (1962). 
25 N.M. Stat. Ann. §§ 70-3-13(A) (providing that “[r]ules adopted pursuant to the [State] Pipeline Safety Act shall 



substantially conform to federal pipeline safety rules.”) 
26  49 U.S.C. §§ 60104(c), 60105. 
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certification from PHMSA to regulate the safety of intrastate gas pipeline facilities,27 and the 



recordkeeping, materials, design, construction, cover, location, marking, inspection, pressure 



testing, corrosion control, operations, maintenance, and integrity managements for natural gas 



gathering lines in 19.15.28.8 to 19.15.28.21 and the associated definitions in 19.15.28.7 of the 



Draft Waste Rule clearly qualify as pipeline safety standards.28  The Federal Pipeline Safety Act 



precludes the OCC from prescribing or enforcing such standards without a PHMSA certification.29 



 



The proposed pipeline safety standards in the Draft Waste Rule would raise significant 



federal preemption questions even if the OCC had a PHMSA certification.  The Federal Pipeline 



Safety Act requires additional or more stringent state safety standards for intrastate gas pipeline 



facilities to be compatible with PHMSA’s regulations.30  The Draft Waste Rule contains safety 



standards that would apply to all gas gathering lines in New Mexico, including those that are 



already subject to PHMSA’s regulations and the NMPRC’s supplemental state requirements.31  



Requiring gas gathering line operators to comply with two different and overlapping state safety 



regulations creates obvious compatibility concerns,32 and the Draft Waste Rule’s provisions are 



inconsistent with PHMSA’s current regulations and the NMPRC’s supplemental state 



requirements.33  As important, PHMSA is also in the process of completing a multi-year 



rulemaking effort to establish new federal safety standards and reporting requirements for gas 



gathering lines.34  When those rules go into effect, the Draft Waste Rule’s provisions will become 



even more incompatible with PHMSA’s regulations under the federal preemption provision.   



c. The OCD Should Withdraw the Proposed Safety Standards for Natural Gas 



Gathering Lines. 



 



For these reasons, GPA Midstream is respectfully requesting that the OCD withdraw the 



proposed safety standards for natural gas gathering lines in 19.15.28.8 to 19.15.28.21 and the 



associated definitions in 19.15.28.7 of the Draft Waste Rule.  The State Pipeline Safety Act 



provides the NMPRC with the authority to prescribe and enforce safety standards for gas gathering 



lines, and the NMPRC is exercising that authority in a manner consistent with the requirements in 



the Federal Pipeline Safety Act.  To the extent that the OCD is concerned about the safety of gas 



gathering lines, the appropriate course of action is to refer the matter to the NMPRC for further 



consideration.  The OCC should not be asked to adopt regulations that are outside the scope of its 



 
27 Copies of PHMSA’s evaluation of the NMPRC’s gas pipeline safety program from 2009 to 2018 are available at 



https://www.phmsa.dot.gov/working-phmsa/state-programs/nm-ng-program-evaluation. 
28 See Washington Gas Light Co. v. Prince George’s County Council, 711 F.3d 412, 419-420 (4th Cir. 2013); Tex. 



Midstream Gas Servs. LLC v. City of Grand Prairie, 608 F.3d 200 (5th Cir. 2010) (holding that the Pipeline Safety 



Act’s preemption provision applies to state standards that have a “direct” or “substantial” effect on safety).   
29 Olympic Pipeline Co., 437 F.3d at 879-80. 
30 49 U.S.C. § 60104(c).    
31 Proposed NM. Admin. Code § 19.15.28.7.G (defining “Gathering pipeline”). 
32 49 U.S.C. § 60104(c). 
33 For example, the definition of “[g]athering pipeline” in the Draft Rule is inconsistent with the definition of onshore 



gas gathering lines that applies under PHMSA’s regulations, 49 C.F.R. § 192.8.  The Draft Rule also contains integrity 



management requirements for gas gathering lines that are not consistent with PHMSA’s regulations, including a 



requirement to perform annual pressure testing, continuous pressure monitoring, or triennial inline inspections.  



Compare proposed N.M. Admin. Code § 19.15.28.20 with 49 C.F.R. § 192.901 et. seq. 
34 Pipeline Safety: Safety of Gas Transmission and Gathering Pipelines, 81 Fed. Reg. 20,722 (Apr. 8, 2016); see OMB, 



Regulatory Agenda (Spring 2020), 



https://www.reginfo.gov/public/do/eAgendaViewRule?pubId=202004&RIN=2137-AF38.   





https://www.phmsa.dot.gov/working-phmsa/state-programs/nm-ng-program-evaluation
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authority under the Oil and Gas Act and that would be otherwise unenforceable under the Federal 



Pipeline Safety Act.   



 



III. Conclusion 



 



GPA Midstream appreciate the opportunity to comment on the Draft Waste Rule.  If you 



have any questions or concerns, please feel free to contact me at 202-279-1664 or 



mhite@gpamidstream.org. 
 



Sincerely, 



 



      
Matthew Hite       



Vice President of Government Affairs   



GPA Midstream Association     



(202) 279-1664      



mhite@gpamidstream.org 



 





mailto:mhite@gpamidstream.org


mailto:mhite@gpamidstream.org
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VIA ELECTRONIC FILING to EMNRD.WasteRule@state.nm.us 


 
 


September 16, 2020 
 
 
Energy, Minerals and Natural Resources Department 
Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, NM 87505 
 
RE: Natural Gas Waste Draft Rule 


 
To Whom It May Concern:   
 


On July 20, 2020, the New Mexico Energy, Minerals and Natural Resources Department 
(EMNRD), Oil Conservation Division (OCD), released a draft waste rule for the oil and gas 
industry (Draft Waste Rule).1  According to the information provided by EMNRD, OCD 
developed the Draft Waste Rule in consultation with the New Mexico Environment Department 
(NMED) to prevent methane waste and reduce emissions from upstream and midstream oil and 
gas operations.2  To accomplish these objectives, OCD included provisions in the Draft Waste 
Rule for venting and flaring of natural gas as well as statewide natural gas capture requirements 
for oil and gas production, gathering, and processing.  OCD also included safety standards for the 
design, construction, testing, operation, maintenance, and integrity management of natural gas 
gathering lines.   


 
As one of the nation’s leading trade associations for the midstream industry, GPA 


Midstream Association (GPA Midstream)3 appreciates the opportunity to submit comments on the 
Draft Waste Rule.  GPA Midstream is respectfully requesting, for the reasons briefly summarized 
here and explained in more detail in the comments below, that the OCD withdraw the proposed 
safety standards for natural gas gathering lines: 


 
1 Accessed online at http://www.emnrd.state.nm.us/OCD/documents/NaturalGasWasteDraftRules-July202020.pdf.  
2 Susan Torres, EMNRD’s Oil Conservation Division releases draft methane rule (July 20, 2020). 
3 GPA Midstream has served the U.S. energy industry since 1921.  GPA Midstream is composed of close to seventy 
member companies that are engaged in the gathering and processing of natural gas into merchantable pipeline gas, 
commonly referred to in the industry as “midstream activities.” Such processing includes the removal of impurities 
from the raw gas stream produced at the wellhead as well as the extraction for sale of natural gas liquid products 
(NGLs) such as ethane, propane, butane, and natural gasoline or in the manufacture, transportation, or further 
processing of liquid products from natural gas.  GPA Midstream membership accounts for more than 90% of the 
NGLs produced in the United States from natural gas processing.   



http://www.emnrd.state.nm.us/OCD/documents/NaturalGasWasteDraftRules-July202020.pdf

http://www.emnrd.state.nm.us/ADMIN/documents/OCDMethaneRuleReleaseDraftFinal072020.pdf
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• The Oil Conservation Commission (OCC) does not have the authority under the Oil 


and Gas Act to regulate the safety of natural gas gathering lines.4  The State Pipeline 
Safety Act provides the New Mexico Public Regulation Commission (NMPRC) with 
the authority to regulate the safety of intrastate gas pipeline facilities,5 and the NMPRC 
has already used that authority to establish safety standards for gas gathering lines in 
New Mexico.6  Unlike the State Pipeline Safety Act, there are no provisions in the Oil 
and Gas Act that authorize the OCC to prescribe or enforce safety standards for gas 
pipeline facilities.  Nor has the OCC ever sought to exercise that authority or 
established any safety regulations for gas gathering lines in New Mexico.     
   


• Even if the OCC had the authority under the Oil and Gas Act to prescribe safety 
standards for natural gas gathering lines, the Federal Pipeline Safety Act would prohibit 
enforcement of the safety standards in the Draft Waste Rule.  Unlike the NMPRC, the 
OCC does not have a certification from the Pipeline and Hazardous Materials Safety 
Administration (PHMSA) to regulate the safety of intrastate gas pipeline facilities.7  
The safety standards proposed by the OCD are also incompatible with PHMSA’s 
current regulations for gas gathering lines8 and the supplemental state requirements 
administered by the NPRMC.9  Accordingly, the Federal Pipeline Safety Act’s 
preemption provision would prohibit enforcement of the Draft Waste Rule’s safety 
standards for natural gas gathering lines.10 


 
I. Background 


 
PHMSA administers a national gas pipeline safety program pursuant to the authority 


provided in the Federal Pipeline Safety Act.11  PHMSA’s primary obligation is to prescribe and 
enforce minimum federal safety standards for gas pipeline facilities and persons engaged in the 
transportation of gas.  PHMSA has established those safety standards at 49 C.F.R. Parts 190 to 199 
and is responsible for ensuring that operators of interstate gas pipeline facilities comply with these 
requirements.12 
 


PHMSA also oversees a federal certification and grant program that allows state authorities 
to regulate the safety of intrastate gas and hazardous liquid pipeline facilities.13  To participate in 


 
4 N.M. Stat. Ann. §§ 70-2-1 et seq (2020). 
5 N.M. Stat. Ann. §§ 70-3-11 – 70-30-20. 
6 N.M. Admin. Code § 18.60.2 (2020). 
7 49 U.S.C. § 60105 (2020). 
8 49 C.F.R. § 192.8-192.9 (2020).   
9 N.M. Admin. Code § 18.60.2.8(B)(5). 
10 Id. § 60104(c).   
11 Id. §§ 60101 et. seq. 
12 An interstate gas pipeline facility is defined in the Federal Pipeline Safety Act as a gas pipeline facility that is used 
to transport gas and is subject to the jurisdiction of the Federal Energy Regulatory Commission (FERC) under the 
Natural Gas Act (NGA).  49 U.S.C. § 60101(a)(6).   
13 49 U.S.C. § 60105.  An intrastate gas pipeline facility is defined in the Federal Pipeline Safety Act as “a gas pipeline 
facility and transportation of gas within a State [that is] not subject to the jurisdiction of the [Federal Energy Regulatory 
Commission] under the [Natural Gas Act].”   Id. § 60101(a)(9).  Gas gathering lines are generally not subject to FERC 
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that program, a state authority must submit an annual certification to PHMSA, agree to adopt the 
minimum federal safety standards, and meet other program requirements.14  A state authority that 
has a PHMSA-certified pipeline safety program can apply additional or more stringent safety 
standards to intrastate pipeline facilities, so long as the state standards are compatible with the 
minimum federal requirements.15  However, a state authority that does not have a PHMSA 
certification cannot prescribe or enforce safety standards for intrastate pipeline facilities.16 
 
 The State Pipeline Safety Act provides the NMPRC with the authority to prescribe and 
enforce safety standards for intrastate gas pipeline facilities, and the NMPRC has used that 
authority to establish a PHMSA-certified gas pipeline safety program.17  As required by the state 
certification provisions in the Federal Pipeline Safety Act, the NMPRC incorporates PHMSA’s 
federal gas pipeline safety standards by reference into its regulations.18  The NMPRC has also 
promulgated additional or more stringent state safety standards for intrastate gas pipeline facilities, 
including gas gathering lines.19 
 
 Unlike the provisions in the State Pipeline Safety Act, the Oil and Gas Act does not 
delegate any specific authority to the OCC or OCD to prescribe or enforce safety standards for 
intrastate gas pipeline facilities.  Nonetheless, three provisions in the Oil and Gas Act are cited as 
authorizing the proposed natural gas pipeline safety standards in the Draft Waste Rule.  The first 
provision, §70-2-6, gives the OCC “jurisdiction and authority over all matters relating to the 
conservation of oil and gas and the prevention of waste of potash as a result of oil or gas operations 
in the state.”20  The second provision, §70-2-11, empowers the OCC “to prevent waste prohibited 


 
jurisdiction under the NGA and ordinarily qualify as intrastate pipeline facilities for purposes of the Pipeline Safety 
Act.  15 U.S.C. § 717. 
14 49 U.S.C. § 60105. 
15 49 U.S.C. § 60104(c); see Olympic Pipeline Co. v. City of Seattle, 437 F.3d 872, 878-79 (9th Cir. 2006) (discussing 
state authority to regulate intrastate pipelines under the Federal Pipeline Safety Act).  Note that a state authority can 
also enter into a separate agreement with PHMSA to participate in the oversight of interstate pipeline facilities, 
primarily by performing inspections of intrastate or interstate pipeline facilities for compliance with the federal safety 
standards.  Id. § 60106(b). 
16 See Olympic Pipeline Co., 437 F.3d at 878-79 (discussing state authority to regulate intrastate pipelines under the 
federal pipeline safety laws).   
17 N.M. Stat. Ann. §§ 70-3-11 et. seq.; N.M. Admin. Code § 18.60.2. 
18 PHMSA’s regulations require operators to use the definition in American Petroleum Institute (API) Recommended 
Practice 80, Guidelines for the Definition of Onshore Gas Gathering Lines (1st ed., April 2000) to determine if a 
pipeline is an “onshore gathering line,” subject to certain additional regulatory limitations.   49 C.F.R. § 192.8(a).  If 
a pipeline meets the definition of an onshore gas gathering line, PHMSA requires operators to determine if the line is 
part of a regulated gathering line.   Id. § 192.8(b).  Two categories of gas gathering lines are currently regulated:  (1) 
Type A gathering lines, which are higher stress pipelines that pass through more populated Class 2 locations, Class 3 
locations, and Class 4 locations,  49 C.F.R. §§ 192.8(b), 192.9(c), and (2) Type B gathering lines, which are lower 
stress pipelines that pass through those same locations, 49 C.F.R. §§ 192.8(b), 192.9(d).   PHMSA’s regulations do 
not currently apply to gas gathering lines in sparsely populated Class 1 locations, although PHMSA is in the process 
of finalizing new safety standards and reporting requirements for these pipelines.  See Pipeline Safety: Safety of Gas 
Transmission and Gathering Pipelines, 81 Fed. Reg. 20,722 (Apr. 8, 2016).   
19 The additional or more stringent provisions for regulated gas gathering lines include establishing and following 
supplemental written procedures for handling pipeline emergencies, performing maintenance activities, preventing 
accidental ignitions, and conducting valve maintenance, as well as associated recordkeeping requirements and 
provisions for conducting leakage surveys.  See N.M. Admin. Code § 18.60.2.8(B)(5). 
20 N.M. Stat. Ann. § 70-2-6(A). 
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by this act and to protect correlative rights, as in this act provided.”21  The third provision, §70-2-
12, enumerates the various powers of the OCC, but only expressly references pipelines in relation 
to identifying ownership.22     
 


II. Comments 


 
a. The OCC Does Not Have the Authority under the Oil and Gas Act to Issue Safety 


Standards for Natural Gas Gathering Lines. 
 
GPA Midstream does not agree that the OCC has the authority to issue safety standards for 


natural gas gathering lines.  In discussing the extent of the OCC’s jurisdiction under the Oil and 
Gas Act, the New Mexico Supreme Court has reiterated the well-established principle that “[a]n 
agency may not create a regulation that exceeds its statutory authority.”23  The Supreme Court has 
further explained:   
 


The Oil Conservation Commission is a creature of statute, expressly defined, 
limited and empowered by the laws creating it.  The commission has jurisdiction 
over matters related to the conservation of oil and gas in New Mexico, but the basis 
of its powers is founded on the duty to prevent waste and to protect correlative 
rights. . . . Actually, the prevention of waste is the paramount power, inasmuch as 
this term is an integral part of the definition of correlative rights.24 
 


 While the Oil and Gas Act certainly provides the OCC broad authority to prevent waste 
and protect correlative rights, there is no indication that prescribing safety standards for gas 
pipeline facilities serves either of these purposes.  In fact, the express delegation of that authority 
to another state agency, the NMPRC, in a different statute, the State Pipeline Safety Act, seems to 
confirm that the OCC has no jurisdiction over gas pipeline safety matters.25  Accordingly, GPA 
Midstream is not persuaded that the OCC has the power under the Oil and Gas Act to prescribe 
the proposed safety standards for gas gathering lines in the Draft Waste Rules.   


b. Even if the OCC had the Authority under the Oil and Gas Act to Issue Safety 
Standards for Natural Gas Gathering Lines, the Federal Pipeline Safety Act Would 
Prohibit Enforcement of the Proposed Safety Standards in the Draft Waste Rule. 


 
Even if the OCC had the authority under the Oil and Gas Act to issue safety standards for 


natural gas gathering lines, the Federal Pipeline Safety Act would prohibit enforcement of the 
proposed safety standards in the Draft Waste Rule.  A state authority must submit an annual 
certification to PHMSA and meet other program requirements to regulate the safety of intrastate 
gas pipeline facilities.26  The NMPRC is the only state authority in New Mexico that has a 


 
21 Id. at § 70-2-11(A). 
22 Id. at §70-2-12(B)(8). 
23 Marbob Energy Corp. v. N.M. Oil Conservation Comm'n, 146 N.M. 24, 27 (2009) (quoting Gonzales v. N.M. Educ. 
Ret. Bd., 109 N.M. 592, 595 (1990)).   
24 Cont'l Oil Co. v. Oil Conservation Comm'n, 70 N.M. 310, 318 (1962). 
25 N.M. Stat. Ann. §§ 70-3-13(A) (providing that “[r]ules adopted pursuant to the [State] Pipeline Safety Act shall 
substantially conform to federal pipeline safety rules.”) 
26  49 U.S.C. §§ 60104(c), 60105. 
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certification from PHMSA to regulate the safety of intrastate gas pipeline facilities,27 and the 
recordkeeping, materials, design, construction, cover, location, marking, inspection, pressure 
testing, corrosion control, operations, maintenance, and integrity managements for natural gas 
gathering lines in 19.15.28.8 to 19.15.28.21 and the associated definitions in 19.15.28.7 of the 
Draft Waste Rule clearly qualify as pipeline safety standards.28  The Federal Pipeline Safety Act 
precludes the OCC from prescribing or enforcing such standards without a PHMSA certification.29 
 


The proposed pipeline safety standards in the Draft Waste Rule would raise significant 
federal preemption questions even if the OCC had a PHMSA certification.  The Federal Pipeline 
Safety Act requires additional or more stringent state safety standards for intrastate gas pipeline 
facilities to be compatible with PHMSA’s regulations.30  The Draft Waste Rule contains safety 
standards that would apply to all gas gathering lines in New Mexico, including those that are 
already subject to PHMSA’s regulations and the NMPRC’s supplemental state requirements.31  
Requiring gas gathering line operators to comply with two different and overlapping state safety 
regulations creates obvious compatibility concerns,32 and the Draft Waste Rule’s provisions are 
inconsistent with PHMSA’s current regulations and the NMPRC’s supplemental state 
requirements.33  As important, PHMSA is also in the process of completing a multi-year 
rulemaking effort to establish new federal safety standards and reporting requirements for gas 
gathering lines.34  When those rules go into effect, the Draft Waste Rule’s provisions will become 
even more incompatible with PHMSA’s regulations under the federal preemption provision.   


c. The OCD Should Withdraw the Proposed Safety Standards for Natural Gas 
Gathering Lines. 


 
For these reasons, GPA Midstream is respectfully requesting that the OCD withdraw the 


proposed safety standards for natural gas gathering lines in 19.15.28.8 to 19.15.28.21 and the 
associated definitions in 19.15.28.7 of the Draft Waste Rule.  The State Pipeline Safety Act 
provides the NMPRC with the authority to prescribe and enforce safety standards for gas gathering 
lines, and the NMPRC is exercising that authority in a manner consistent with the requirements in 
the Federal Pipeline Safety Act.  To the extent that the OCD is concerned about the safety of gas 
gathering lines, the appropriate course of action is to refer the matter to the NMPRC for further 
consideration.  The OCC should not be asked to adopt regulations that are outside the scope of its 


 
27 Copies of PHMSA’s evaluation of the NMPRC’s gas pipeline safety program from 2009 to 2018 are available at 
https://www.phmsa.dot.gov/working-phmsa/state-programs/nm-ng-program-evaluation. 
28 See Washington Gas Light Co. v. Prince George’s County Council, 711 F.3d 412, 419-420 (4th Cir. 2013); Tex. 
Midstream Gas Servs. LLC v. City of Grand Prairie, 608 F.3d 200 (5th Cir. 2010) (holding that the Pipeline Safety 
Act’s preemption provision applies to state standards that have a “direct” or “substantial” effect on safety).   
29 Olympic Pipeline Co., 437 F.3d at 879-80. 
30 49 U.S.C. § 60104(c).    
31 Proposed NM. Admin. Code § 19.15.28.7.G (defining “Gathering pipeline”). 
32 49 U.S.C. § 60104(c). 
33 For example, the definition of “[g]athering pipeline” in the Draft Rule is inconsistent with the definition of onshore 
gas gathering lines that applies under PHMSA’s regulations, 49 C.F.R. § 192.8.  The Draft Rule also contains integrity 
management requirements for gas gathering lines that are not consistent with PHMSA’s regulations, including a 
requirement to perform annual pressure testing, continuous pressure monitoring, or triennial inline inspections.  
Compare proposed N.M. Admin. Code § 19.15.28.20 with 49 C.F.R. § 192.901 et. seq. 
34 Pipeline Safety: Safety of Gas Transmission and Gathering Pipelines, 81 Fed. Reg. 20,722 (Apr. 8, 2016); see OMB, 
Regulatory Agenda (Spring 2020), 
https://www.reginfo.gov/public/do/eAgendaViewRule?pubId=202004&RIN=2137-AF38.   



https://www.phmsa.dot.gov/working-phmsa/state-programs/nm-ng-program-evaluation
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authority under the Oil and Gas Act and that would be otherwise unenforceable under the Federal 
Pipeline Safety Act.   
 


III. Conclusion 


 
GPA Midstream appreciate the opportunity to comment on the Draft Waste Rule.  If you 


have any questions or concerns, please feel free to contact me at 202-279-1664 or 
mhite@gpamidstream.org. 
 


Sincerely, 
 


      
Matthew Hite       
Vice President of Government Affairs   
GPA Midstream Association     
(202) 279-1664      
mhite@gpamidstream.org 
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mailto:mhite@gpamidstream.org
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Terms and Acronyms 



Term Definition 



Albuquerque/Bernalillo 



County 



Refers to all of Bernalillo County, including the incorporated 



Albuquerque City limits 



Albuquerque EHD City of Albuquerque Environmental Health Department 



Albuquerque MSA Albuquerque Metropolitan Statistical Area: includes 



Albuquerque/Bernalillo County as well as Sandoval, Torrance, and 



Valencia Counties in New Mexico 



Alkane VOC An organic compounds with low MIR, such as pentane, that are emitted 



from motor vehicles construction equipment, oil and gas exploration, 



and a variety of industrial processes 



AMET Atmospheric Model and Evaluation Tool 



Anthropogenic Man-made or human-caused (e.g., anthropogenic emissions) 



Aromatic VOC Class of VOC compounds that include benzene, and other compounds 



such as xylene and toluene that have similar chemical structure to 



benzene 



Atmospheric boundary 



layer 



The layer of atmosphere that is influenced by Earth’s surface. The depth 



of the boundary layer is an important parameter for predicting ground-



level pollutant concentrations. 



AQI EPA’s Air Quality Index 



AQS EPA’s Air Quality System 



BEIS Biogenic Emissions Inventory System 



Biogenic Originating from natural sources, such as plants and trees 



Boundary Conditions Data at the edges of the air quality modeling domain. Results from a 



global chemistry model simulation are typically used develop boundary 



conditions. 



CAMD EPA’s Clean Air Markets Division 



CAMx Comprehensive Air Quality Model with Extensions 



CB6 Carbon Bond 6 chemical mechanism 



CEMS Continuous emission monitoring system 



Chemical mechanism A reduced set of chemical reactions for air quality modeling. CB6 is a 



commonly used chemical mechanism. 



CSAPR EPA’s Cross State Air Pollution Rule 



EGU Electrical generating unit 



EPA U.S. Environmental Protection Agency 
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Term Definition 



FDDA Four Dimensional Data Assimilation 



Heavy-duty vehicles Heavy trucks and buses: large pick-ups, delivery trucks, recreational 



vehicles (RVs), and semi trucks 



HMS NOAA Hazard Mapping System 



I&M Inspection and Maintenance 



IPM Integrated Panning Model (for forecasting power plant emissions) 



K Kelvin (a unit of temperature) 



KABQ Albuquerque International Airport 



Light-duty vehicles Passenger cars and light trucks: minivans, passenger vans, pickup trucks, 



and sport-utility vehicles 



LSM Land surface model 



MADIS Meteorological Assimilation Data Ingest System 



Meteorological The weather (e.g., meteorological data) 



MDT Mountain Daylight Time 



MIR Maximum incremental reactivity: describes the ozone formation 



potential of organic compounds. 



MOVES EPA’s MOtor Vehicle Emissions Simulator 



MPE Model performance evaluation 



MSAT mobile source air toxic 



m/s Meters per second 



NAAQS National Ambient Air Quality Standards 



NCAR National Center for Atmospheric Research 



NCEP National Center for Environmental Prediction 



NEI National Emissions Inventory 



NMB Normalized mean bias 



NME Normalized mean error 



NMED New Mexico Environment Department 



NPS National Parks Service 



NOAA National Oceanic and Atmospheric Administration 



NO2  Nitrogen dioxide 



NOx Oxides of nitrogen 
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Term Definition 



NOx-limited Describes chemical conditions when the rate of ozone production is 



limited by the amount of NOx in the atmosphere, and ozone 



concentrations are most effectively reduced by reducing NOx emissions. 



Ozone is generally NOx-limited  in rural areas and downwind suburban 



areas. 



Nudging A data assimilation technique that continuously adjusts the modeled 



prediction toward observation data or toward a gridded analysis. 



NWS National Weather Service 



NATA National Air Toxics Assessment 



Non-point sources Emission sources that are individually too small in magnitude to report 



as a point sources. Examples include residential heating, commercial 



combustion, asphalt paving, and commercial and consumer solvent use. 



Nonroad mobile 



sources 



Pollution sources that move are known as “mobile sources”. “Nonroad” 



mobile sources include aircraft, locomotives, marine vessels, 



construction and agricultural equipment, industrial equipment, lawn and 



garden equipment, and land-based recreational vehicles (e.g, all-terrain 



vehicles). 



Oil and gas sector Processes related to the production, processing, and storage of oil and 



natural gas. 



On-road mobile 



sources 



Pollution sources that move are known as “mobile sources”. “On-road” 



mobile sources include vehicles used on roads for transportation of 



passengers or freight. On-road mobile sources include motorcycles, 



light-duty vehicles, and heavy-duty vehicles powered by gasoline or 



diesel fuel. 



OSAT Ozone Source Apportionment Technology, the ozone source 



apportionment modeling feature in CAMx 



PAMS Photochemical Assessment Monitoring Station 



PM2.5 Fine particulate matter 



Point sources Larger pollution sources that are located at a fixed, stationary location. 



Examples include large industiral facilities and electric power plants, 



airports, and smaller industiral, non-industrial, and commercial facilities. 



Fire emissions often modeled as point sources because emissions may 



be lofted well above ground level. 



ppb Parts per billion by volume 



ppm Parts per million by volume 



SMOKE Sparse Matrix Operator Kernel Emissions processing system 



Solvent use Refers to VOC emissions related to the commercial or residential use of 



cleaning solvents, paints, surface coating, inks, adhesives, and 



degreasers. 











● ● ●    Terms and Acronyms 



● ● ●    xxii 



Term Definition 



Source Apportionment The process of quantifying the contribution of emissions from various 



emission source categories and/or geographic regions to modeled or 



observed ozone concentrations. 



Title V major point 



source 



A point source facility that has the potential to emit regulated pollutants 



(e.g., PM2.5, VOC, and various hazardous air pollutants) at rates that 



exceed specific emissions thresholds. Major point source facilities are 



required to obtain a Clean Air Act Title V operating permit and meet 



monitoring, reporting, compliance, and certification requirements. 



Toluene VOC An organic compound with high MIR that is use as a cleaning solvent in 



various industrial and manufacturing settings, and is also used in the 



manufacture of paints, coatings, inks, and adhesives. In this report, 



toluene also includes compounds with similar structure such as 



ethylbenzene. 



USB U.S. background ozone, defined by EPA as ozone concentration in the 



absence of United States anthropogenic ozone precursor emissions 



USG Unhealthy for Sensitive Groups 



VMT Vehicle miles traveled – a key measure of vehicle activity 



VOC Volatile organic compound 



VOC-limited Describes chemical conditions when the rate of ozone production is 



limited by the amount of VOC in the atmosphere, and ozone 



concentrations are most effectively reduced by reducing VOC emissions. 



Ozone can be VOC-limited in urban areas with a high population 



density. 



QAPP Quality assurance project plan 



WRF Weather Research and Forecasting Model 



Xylene VOC Organic compounds with high MIR. Xylenes occur naturally in petroleum 



and are therefore often emitted through combustion. Xylenes are also 



used as a solvent in chemical manufacture, agricultural sprays, 



adhesives, paints, and coatings. 



μg/m3 Micrograms per cubic meter 
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Executive Summary 



Purpose and Motivation 



Albuquerque/Bernalillo County1 is currently in attainment of the 2015 National Ambient Air Quality 



Standard (NAAQS) for ozone (70 ppb). Ozone design values2 in Albuquerque/Bernalillo County have 



been decreasing over the last 15 years, but have increased in recent years (Figure 1). The unofficial 



2018 ozone design value in Albuquerque/Bernalillo County3 is 70 ppb, which is on the cusp of 



exceeding the current federal standard.4 Albuquerque/Bernalillo County is therefore at risk of 



exceeding the federal ozone standard in the future if there are high ozone days again in 2019 or 



2020. 



 
Figure 1. Ozone design values in Albuquerque/Bernalillo County from 2003 through 2018. 



The highest design value for each year across all monitoring sites in Albuquerque/Bernalillo 



County is shown (black dots). Data through 2017 are from the U.S. EPA’s ozone design values 



reports (epa.gov/air-trends/air-quality-design-values). Data for 2018 are based on 



preliminary calculations by the Albuquerque EHD. Red lines indicate the ozone NAAQS over 



time. 



The Albuquerque Environmental Health Department (EHD) retained Sonoma Technology, Inc. (STI) to 



conduct air quality modeling to assist the EHD with its air quality planning. The air quality modeling 



work conducted here focused on two episodes during June and July of 2017 when ground-level 



ozone concentrations in Albuquerque/Bernalillo County were Unhealthy for Sensitive Groups (USG) 



                                                   
1Throughout this report, Albuquerque/Bernalillo County refers to all of Bernalillo County, including the incorporated Albuquerque 



City limits.  
2 A design value is a statistic used to compare ambient air quality concentrations to the NAAQS. For the 8-hr ozone NAAQS, the 



design value is defined as the average of the annual fourth-highest daily maximum 8-hr average ozone concentrations over a three-



year period. NAAQS attainment is achieved when the design value is less than or equal to the NAAQS. 
3 Based on preliminary calculations by the Albuquerque EHD.  
4 Because 70 ppb is less than or equal to the 8-hr ozone NAAQS of 70 ppb, the Albuquerque MSA remains in attainment of this 



federal air quality standard. 





http://www.epa.gov/air-trends/air-quality-design-values
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on the U.S. Environmental Protection Agency (EPA) Air Quality Index (AQI) scale. Ozone was USG on 



four of the modeled episode days, and Moderate on the EPA AQI scale on many of the modeled 



episode days. Based on the modeling analysis, the ozone in Albuquerque/Bernalillo County during 



the June 2017 episode was driven largely by emissions outside Albuquerque/Bernalillo County, 



whereas ozone during the July 2017 episode was driven more strongly by local emissions from within 



Albuquerque/Bernalillo County. 



There were three key results from this modeling analysis: 



 Ozone in Albuquerque/Bernalillo County is the result of local and non-local emissions, is 



impacted by wildfires, and is sensitive to statewide oil and gas emissions. If emission controls 



are needed in the future, local emission controls will be less effective at reducing ozone on 



days when ozone is driven primarily by long-range pollutant transport from outside 



Albuquerque/Bernalillo County (e.g., the June 2017 ozone episode). Conversely, local 



emission controls will be more effective at reducing ozone on days when ozone is driven 



more strongly by local emissions (e.g., the July 2017 ozone episode). 



 On high ozone days during June and July 2017, anthropogenic emissions from within 



Albuquerque/Bernalillo County contributed between 5 and 16 ppb of ozone in 



Albuquerque/Bernalillo County. 



 If projected reductions in local, regional, and nationwide emissions by 2025 materialize, these 



projected emission reductions would reduce ozone concentrations in Albuquerque/Bernalillo 



County by 3-7%. To put this into context, a 5% reduction of ozone concentrations by 2025 



could reduce the future-year ozone design value in Albuquerque/Bernalillo County by 3-4 



ppb, based on a current design value of 70 ppb. 



This executive summary provides a brief overview of ozone air quality and modeling concepts, the 



modeling analyses that were conducted in this project, and the key findings from this modeling 



study. 



Introduction 



A refined understanding of the effects of local emissions and meteorology, long-range pollutant 



transport, and wildland/prescribed fires on ground-level ozone concentrations is important for 



effective air quality management and planning. Ambient observations and emissions inventories 



provide the basis for understanding complex air quality issues, such as ground-level ozone. State-of-



the-science air quality modeling tools can be used to refine conceptual understanding of air quality 



issues and develop the scientific foundation for developing emission control strategies that (if 



needed) can help reduce local air pollutant concentrations.  



The Albuquerque EHD retained STI to conduct air quality modeling to assist the EHD with its air 



quality planning process. The purpose of this work was to apply scientific data and modeling 
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analyses to (1) further the understanding of ozone air quality in Albuquerque/Bernalillo County, and 



(2) understand emission control strategies that (if necessary) can be helpful for reducing ozone in the 



region. Multiple pollutants, including ozone, particulate matter, and their chemical precursors, were 



modeled, but the focus of this project is on ground-level ozone and its precursors. This modeling 



project builds upon the ongoing ambient air quality monitoring and emissions inventory 



development work conducted by Albuquerque EHD over the years, and provides an additional 



technical basis for future air quality planning. The modeling can also provide a starting point to 



support regulatory modeling should such a need arise in the future. An overview of key results from 



this study was presented to the Albuquerque/Bernalillo County Air Quality Control Board in October 



2018. 



Ozone Air Quality and Modeling Concepts 



Ground-Level Ozone 



Ground-level ozone is a secondary pollutant formed from emissions of nitrogen oxides (NOx) and 



volatile organic compounds (VOC) in the presence of sunlight. Ground-level ozone can negatively 



affect human health and damage plants. The harmful effects of ground-level ozone should not be 



confused with the beneficial effects of ozone in Earth’s upper atmosphere. Ozone chemistry is 



complex; for example, NOx can create or destroy ozone depending on the concentrations of VOC 



and NOx in the atmosphere. These complexities must be accounted for when evaluating potential 



ozone control strategies. Air quality models are needed to quantify the impacts of NOx and VOC 



emission changes on ground-level ozone concentrations. 



Emissions 



The distribution of NOx and VOC emissions in Albuquerque/Bernalillo County that contribute to 



ground-level ozone formation are shown in Figure 2. NOx emissions are produced by combustion 



processes. Motor vehicles (i.e., cars and trucks on restricted and unrestricted access roadways) are the 



largest source of NOx emissions (52%). NOx emissions from other sources such as construction 



equipment, locomotives, and other industrial fuel combustion processes are also important, given 



that emissions from motor vehicles continue to be reduced through increasingly stringent emission 



control standards. VOC emissions are produced naturally from vegetation (known as biogenic 



emissions), and from a variety of consumer and industrial processes. The largest non-biogenic VOC 



source sector is solvent use, which includes emissions from numerous consumer and commercial 



sources such as dry cleaners, the use of consumer and commercial solvents, and the application of 



coatings and paints. Cars and trucks also produce VOC emissions through evaporative losses. 
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Figure 2. Distribution of annual 2014 emissions in Albuquerque/Bernalillo County. 
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Emissions from outside Albuquerque/Bernalillo County can also contribute to ozone formation in 



Albuquerque/Bernalillo County. Although there is no oil and gas extraction activity in 



Albuquerque/Bernalillo County, it is important to note that the oil and gas sector constitutes the 



largest source of anthropogenic (man-made) VOC emissions in the state of New Mexico. Ozone 



produced from both domestic and international emissions can also contribute to ozone 



concentrations in Albuquerque/Bernalillo County. Finally, fires also produce NOx and VOC emissions 



and can lead to additional ozone formation regionally and locally. The role of local and non-local 



emissions on ozone in Albuquerque/Bernalillo County was investigated in this modeling project, and 



the results of this analysis can be found in the Summary of Key Findings. 



Meteorology 



Meteorology (weather) can affect ground-level ozone concentrations in several ways. Because 



sunlight facilitates ozone formation, the presence (or lack) of cloud cover can affect ozone 



concentrations. Warm days with a temperature-induced lid (an inversion) can trap ground-level 



ozone and its precursor emissions close to the ground. Atmospheric winds can transport and 



disperse ozone and its precursors, and can also transport ozone from long distances. Winds may vary 



vertically and horizontally and effect different emission sources in different ways. Based on the data 



analysis conducted during this project, the highest ozone concentrations in Albuquerque/Bernalillo 



County tend to occur during the afternoon hours on days with mostly clear skies, warm temperatures 



(80°F to 95°F), and light winds (less than about 10 mph). On many days during the summer, cloud 



cover, wind gusts, or precipitation from thunderstorms prevent ozone concentrations from reaching 



unhealthy levels. The role of weather on air quality is accounted for in this project through the use of 



a state-of-the-science numerical weather prediction model, similar to models that are used by 



meteorologists to develop weather forecasts.  



Air Quality Models 



Air quality models simulate all of the important processes that affect atmospheric pollutant 



concentrations, including emissions, transport (where pollutants go), diffusion (how pollutants are 



diluted), deposition (how pollutants are removed), and chemistry (how pollutants are created and 



destroyed). As shown in Figure 3, an air quality model represents the atmosphere as a series of 



boxes. The important processes are modeled within each box, and pollutants are transported 



between boxes based on meteorological conditions. The “grid resolution” of the model application 



refers to the size of these boxes being used to represent the atmosphere. For this project, the grid 



resolution was as small as 4 km (about 2.5 miles) over New Mexico. 
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Figure 3. Conceptual diagram of an air quality model. 



For this project, the Comprehensive Air Quality Model with Extensions (CAMx) was used. CAMx is an 



EPA-approved, state-of-the-science model. CAMx was designed to address multiple air quality issues, 



including ground-level ozone, fine particles, air toxics, acid deposition, and visibility degradation, and 



is widely used to address ozone air quality issues. Critical inputs to the air quality model include 



meteorology, emissions, and boundary conditions5, and were developed with specialized state-of-



the-science modeling systems that were used in the study. 



Sensitivity Analysis and Source Apportionment 



Sensitivity analysis involves the use of two simulations, a “base case simulation” and a “sensitivity 



simulation,” to evaluate the air quality impact of an emission control scenario. In the sensitivity 



simulation, all input data remain identical to the base case except for one input variable of interest. 



For example, the base case might show ozone concentrations that result from current precursor 



emissions, while a sensitivity simulation might show ozone concentrations if NOx emissions from 



motor vehicles in Albuquerque/Bernalillo County were reduced by 50%. The impact of the emission 



control scenario (in terms of ppb of ozone) is calculated from the difference between the base case 



and sensitivity simulation results. Once a base case simulation has been developed, many sensitivity 



simulations can be modeled to evaluate the potential impact on ground-level ozone from many 



different emission control strategies. 



Source apportionment modeling quantifies the contribution of emissions from various emission 



source categories and/or geographic regions to modeled ozone concentrations. This is accomplished 



by tracking the NOx and VOC emissions from specific sources or geographic areas as those emissions 



                                                   
5 Boundary conditions refer to data at the edges of the modeling domain. Results from a global chemistry model simulation are 



typically used to develop boundary conditions. 











● ● ●    Executive Summary 



● ● ●    7 



form ozone downwind. In this project, the source apportionment analysis was used to identify and 



apportion the emission sources contributing to high ozone concentrations in Albuquerque/Bernalillo 



County. This source apportionment capability is included within the CAMx modeling system as an 



extension known as Ozone Source Apportionment Technology, or OSAT. 



Study Methodology 



The following key steps were taken to develop the air quality modeling analyses in this study. 



 Episode selection. Modeling episodes were selected based on a review of ozone observation 



data in Albuquerque/Bernalillo County from 2013-2017. Two modeling episodes during June 



and July 2017 were selected. Ozone in Albuquerque/Bernalillo County was USG on EPA’s AQI 



scale on four of the modeled episode days, and Moderate on the AQI scale on many of the 



modeled episode days. These episodes included most of the high ozone days that occurred 



in 2017. 



 Emissions modeling. Emissions were based on the EPA 2014 National Emissions Inventory 



(NEI), with 2017 day-specific emissions for power plants and wildfires, and adjustments to 



account for changes in motor vehicle activity and fleet turnover between 2014 and 2017. The 



Sparse Matrix Operator Kernel Emissions (SMOKE) processing system was used to prepare 



emissions data for air quality modeling. 



 Meteorological modeling. Weather inputs were developed with the Weather Research and 



Forecasting (WRF) numerical weather prediction model (version 3.9.1, released August 2017). 



Modeled winds, temperature, and humidity were evaluated against available observations. 



Model performance was within benchmarks established by the air quality modeling 



community. 



 Air quality modeling. CAMx version 6.40 was used to simulate air quality during June and 



July 2017. Boundary conditions for CAMx were based on output from a global air quality 



model (MOZART) run by the National Center for Atmospheric Research (NCAR). The CAMx 



results were evaluated against available air quality observations. CAMx model performance 



was within benchmarks established by the air quality modeling community. 



 Source apportionment modeling. Source apportionment modeling with CAMx OSAT was 



used to identify and apportion the emission sources contributing to high ozone 



concentrations. 



 Sensitivity modeling. Eight emissions scenarios were developed to evaluate the sensitivity of 



ozone concentrations in Albuquerque/Bernalillo County to various changes in local and non-



local emissions. Results from each simulation were compared against the baseline 2017 



modeling results. 



 Future-year modeling. The 2017 base-case emissions were projected to year 2025 based on 



future activity assumptions, regulations, and controls, and an air quality model simulation 
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was conducted based on these projected future-year emissions. Results from this simulation 



were compared to the 2017 simulation to assess how ozone in Albuquerque/Bernalillo 



County could be impacted by national, regional, and local changes in emissions that are 



expected to take place between 2017 and 2025. In addition, four future-year sensitivity 



analyses were conducted to evaluate the sensitivity of future ozone concentrations to various 



changes in local and non-local emissions.  



Summary of Key Findings 



Below is a summary of key findings from this project.  



Source Apportionment Modeling 



Modeled ozone source contributions on high ozone days in Albuquerque/Bernalillo County for the 



two modeling episodes in 2017 are shown in Figure 4. The source apportionment modeling analysis 



showed that the high ozone concentrations in the June 2017 ozone episode were largely driven by 



non-local emissions from outside Albuquerque/Bernalillo County, while the high ozone 



concentrations in the July episode were driven more strongly by local emissions from within 



Albuquerque/Bernalillo County. Therefore, we would expect that local emission controls within 



Albuquerque/Bernalillo County will not be effective at reducing ozone concentrations in 



Albuquerque/Bernalillo County when ozone is driven primarily by long-range pollutant transport, but 



will be more effective at reducing ozone concentrations when ozone is driven more strongly by local 



emissions. This finding was confirmed by the sensitivity modeling analysis. These results have 



important implications for air quality planning. 
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Figure 4. Modeled ozone source contributions on days in 2017 when the modeled peak 8-hr 



average ozone concentration in Albuquerque/Bernalillo County was greater than or equal to 



65 ppb. The pie graph (top) shows contributions on a relative basis. The “Other 



Anthropogenics” wedge refers to contributions from anthropogenic emissions outside of New 



Mexico. The bar graph (bottom) shows contributions on an absolute (ppb) basis. The data 



labels show the modeled contribution due to anthropogenic emissions from 



Albuquerque/Bernalillo County, and the total modeled ozone in Albuquerque/Bernalillo 



County. 
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The key findings from the ozone source apportionment modeling analysis are as follows. 



 Pollutant transport from outside New Mexico is important and accounts for over half of the 



ozone on high ozone days in Albuquerque/Bernalillo County. 



 Local emissions in Albuquerque/Bernalillo County are also important. Half of the ozone 



generated by emissions from within Albuquerque/Bernalillo County is due to motor vehicles. 



 On high ozone days during the June 2017 episode, anthropogenic emissions from within 



Albuquerque/Bernalillo County contributed between 5 and 7 ppb of ozone in 



Albuquerque/Bernalillo County. U.S. anthropogenic emissions outside of New Mexico 



contributed between 4 and 8 ppb of ozone. 



 On high ozone days during the July 2017 episode, anthropogenic emissions from within 



Albuquerque/Bernalillo County contributed between 9 and 16 ppb of ozone in 



Albuquerque/Bernalillo County. U.S. anthropogenic emissions outside of New Mexico 



contributed between 7 and 10 ppb of ozone. 



 On high ozone days, contributions from the Four Corners, San Juan, and Prewitt Escalante 



power plants in New Mexico were as large as 1 ppb but generally were less than 0.5 ppb in 



Albuquerque/Bernalillo County.  



 Impacts from anthropogenic emissions in western states, including California, can be 



important. On many of the modeled days, ozone contributions in Albuquerque/Bernalillo 



County from California’s emissions were greater than 1 ppb and larger than the ozone 



contributions from the Four Corners, San Juan, and Prewitt Escalante power plants in New 



Mexico.  



 Ozone contributions in Albuquerque/Bernalillo County from wildfire smoke were as large as 



2.0 ppb in the June episode and as large as 1.5 ppb in the July episode. 



 Ozone contributions due to emissions from the Western Refining Gallup facility were 



negligible in Albuquerque/Bernalillo County. 



 Emissions from nonroad6 and non-mobile source sectors are becoming increasingly 



important as emissions from motor vehicles continue to decrease.  



Ozone impacts from the Four Corners and San Juan power plants in northern New Mexico will likely 



be reduced in the future, given that two units at San Juan were decommissioned in December 2017, 



and NOx emission controls were installed on two units at Four Corners in 2018. 



Sensitivity Modeling 



A series of sensitivity simulations were developed at the direction of and in consultation with the 



Albuquerque EHD to test the sensitivity of modeled ozone concentrations in Albuquerque/Bernalillo 



                                                   
6 Nonroad refers to mobile sources that do not use roads, such as construction equipment and locomotives. 
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County to various changes in local and non-local emissions. Results from these sensitivity simulations 



can be used to assess (1) whether ozone reductions should be accomplished through reductions in 



NOx emissions, VOC emissions, or both; and (2) under what types of conditions local emission 



reductions may be effective at reducing ozone.  



Eight sensitivity scenarios were developed for this analysis and include 



 10% reduction of Albuquerque/Bernalillo County anthropogenic NOx emissions. 



 10% reduction of Albuquerque/Bernalillo County anthropogenic VOC emissions. 



 25% reduction of Albuquerque/Bernalillo County on-road mobile source NOx emissions. 



 25% reduction of New Mexico oil and gas emissions. 



 Impact of the Albuquerque/Bernalillo County Inspection and Maintenance (I&M) program. 



 Reeves and Rio Bravo power plants running at permitted emission levels. 



 100% reduction of Sandoval County anthropogenic emissions. 



 100% reduction of Valencia County anthropogenic emissions. 



The results from these sensitivity modeling analyses built upon the findings from the source 



apportionment analysis and confirmed that local emission controls within Albuquerque/Bernalillo 



County would have been less effective at reducing the ozone concentrations in 



Albuquerque/Bernalillo County during the June episode, but would have been more effective at 



reducing ozone concentrations during the July episode.  



The key findings from the sensitivity modeling analysis are as follows: 



 NOx emission controls will be effective at reducing ozone in Albuquerque/Bernalillo County. 



VOC emission controls may not be effective at reducing ozone unless they are substantial 



(>10%).  



 Emissions from Valencia and Sandoval counties impact ozone in Albuquerque/Bernalillo 



County by as much as 4 ppb. 



 The Reeves and Rio Bravo power plants would impact ozone in Albuquerque/Bernalillo 



County by as much as 3 ppb if they operated at permitted emission levels. 



 The I&M program in Albuquerque/Bernalillo County reduces on-road mobile source NOx 



emissions by 5% and VOC emissions by 7%, and reduces ozone in Albuquerque/Bernalillo 



County by up to 0.25 ppb. 



 Ozone in Albuquerque/Bernalillo County is sensitive to emissions from oil and gas operations 



in New Mexico. Reducing NOx and VOC emissions from the oil and gas sector in New Mexico 



by 25% would reduce ozone concentrations in Albuquerque/Bernalillo County by up to 1 



ppb. 



When considering the modeled ozone impact of the Albuquerque/Bernalillo County I&M program, 



note that the purpose of an I&M program is to ensure that motor vehicles are operating in a manner 
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that meets federal, state, and local emission standards. Without an I&M program, there is risk that 



the motor vehicle emissions in Albuquerque/Bernalillo County would fail to meet the projections 



made by Albuquerque EHD. I&M programs can also produce benefits for other pollutants, such as 



NO2 and particulate matter, which are important for protecting air quality near major roadways. 



Future-Year Modeling 



The 2017 base-case emissions were projected to year 2025 based on future activity assumptions, 



regulations, and controls; a future-year air quality model simulation was conducted based on these 



projected future-year emissions. Results from this future-year simulation were compared to the 2017 



simulation to assess how ozone in Albuquerque/Bernalillo County could be impacted by national, 



regional, and local changes in emissions that are expected take place between 2017 and 2025.  



In addition, four future-year sensitivity simulations were developed at the direction of and in 



consultation with the Albuquerque EHD: 



 Reeves and Rio Bravo power plants in Bernalillo County operating at permitted emission 



levels. 



 Expansion of the Albuquerque/Bernalillo County I&M Program to cover light-duty gasoline 



vehicles in Sandoval and Valencia counties. 



 25% reduction of anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, and Valencia 



counties. 



 Electrification of the light-duty gasoline vehicle fleet in Albuquerque/Bernalillo County. 



The key findings from the future-year modeling analysis are as follows: 



 Projected emission reductions by 2025 would reduce peak 8-hr average ozone 



concentrations in Albuquerque/Bernalillo County by 3-7%. To put this into context, a 5% 



reduction of ozone concentrations by 2025 could reduce the future-year ozone design value 



in Albuquerque/Bernalillo County by 3-4 ppb, based on a current design value of 70 ppb.  



 The Reeves and Rio Bravo power plants would increase ozone in Albuquerque/Bernalillo 



County in the future by as much as 4 ppb if they were operated at permitted emission levels. 



 A 25% reduction of anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, and 



Valencia counties would reduce future ozone concentrations in Albuquerque/Bernalillo 



County by as much as 3 ppb. This result suggests that a multi-county approach to reducing 



emissions would be effective at reducing future ozone concentrations in 



Albuquerque/Bernalillo County. 



 Replacing the light-duty gasoline vehicle fleet with electric vehicles in Albuquerque/Bernalillo 



County would reduce future ozone concentrations in Albuquerque/Bernalillo County by as 



much as 2 ppb.  
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 Expanding the I&M program to Sandoval and Valencia counties in the future would reduce 



ozone concentrations in Albuquerque/Bernalillo County by as much as 0.5 ppb. 



VOC Emissions Analysis 



The VOC emissions inventory in Albuquerque/Bernalillo County was analyzed to identify the VOCs 



and corresponding emission source categories that are most likely to contribute to ozone formation. 



VOCs mix with NOx in the presence of sunlight to produce ground-level ozone. There are several 



dozen VOC species that can contribute to ozone formation, and some VOCs are much more reactive 



than others in terms of ozone formation. Understanding the composition and chemical reactivity of 



different VOC emissions is important for developing effective air quality control strategies. 



The key findings from the VOC emissions inventory analysis are as follows: 



 Aromatic VOCs such as xylenes and toluene are highly reactive and represent 38% of the 



anthropogenic VOC ozone-generating potential in the Albuquerque/Bernalillo County 



emissions inventory, despite representing only 10% of anthropogenic VOC emissions. Xylenes 



are used in many types of solvents and are also emitted from diesel engines; therefore, 



reducing emissions from solvent use and construction equipment could potentially reduce 



ozone concentrations in Albuquerque/Bernalillo County.  



 Alkane VOCs such as pentane are less reactive compared to other VOCs, and therefore 



relatively large reductions in alkane VOC emissions would be needed to significantly reduce 



ozone in Albuquerque/Bernalillo County. Alkane VOCs represent over 50% of the 



anthropogenic VOC emissions in Albuquerque/Bernalillo County, but only 29% of the 



anthropogenic ozone-generating potential in the emissions inventory. Alkane VOCs are 



emitted from motor vehicles, construction equipment, oil and gas exploration, and a variety 



of industrial processes. 



 Speciated VOC measurements are needed to confirm that the VOC emissions inventory is 



representing ambient VOC concentrations, and to develop a more detailed understanding of 



specific VOC species that may be contributing to ozone in Albuquerque/Bernalillo County. 



Speciated VOC measurements (i.e., measurements of individual VOC compounds, not just 



total VOC) would provide additional data to evaluate the existing VOC emission inventory, 



evaluate air quality model performance, track the effectiveness of VOC emission control 



programs, and protect public health.
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1. Introduction 



This report describes ozone air quality modeling that was conducted on behalf of the City of 



Albuquerque Environmental Health Department (Albuquerque EHD). This work included 



meteorological, emissions, and air quality modeling analyses, as well as source apportionment 



analysis, sensitivity modeling analyses, and future-year modeling analyses. The modeling approach, 



modeling episodes, input data sources, evaluation methods, technical analyses, and quality 



assurance/quality control (QA/QC) procedures described in this report are consistent with the 



modeling protocol and quality assurance project plan (QAPP) documents developed at the beginning 



of the project in consultation with the Albuquerque EHD. An overview of key results from this study 



was presented to the Albuquerque/Bernalillo County Air Quality Control Board in October of 2018. 



Two high-ozone episodes in 2017 that occurred in Albuquerque/Bernalillo County7 were modeled in 



this study, as shown in Table 1. The June 2017 ozone episode had two of the three highest 8-hour 



ozone concentrations for the year (76 ppb on June 14 and 72 ppb on June 15). The July 2017 ozone 



episode includes four days when 8-hour ozone concentrations were at or above 70 ppb in 



Albuquerque/Bernalillo County. 



Table 1. Summary of modeling episodes. Days with peak 8-hr ozone greater than 70 ppb in 



Albuquerque/Bernalillo County are denoted in bold. 



 June Episode July Episode 



Modeling Period June 12–16, 2017 July 3–14, 2017 



Peak Ozone Days June 13, 14, 15, 16 July 5, 6, 7, 10, 11 



Peak 1-hr Ozone (ppb) 75, 84, 76, 71 78, 75, 85, 83, 72 



Peak 8-hr Ozone (ppb) 67, 76, 72, 63 70, 69, 76, 76, 70 



This introduction provides background and motivation for this air quality modeling study. The 



modeling episodes and ambient monitoring data are described in more detail in Chapters 2 and 3, 



while the modeling domains are described in Chapter 5. An analysis of VOC emissions with respect to 



their potential ozone reactivity is described in Chapter 4. The meteorological modeling conducted 



with the Weather Research and Forecasting (WRF) numerical weather prediction model for these 



episodes is described in Chapter 6. The emissions inventory and emissions modeling are described in 



Chapter 7. Air quality modeling conducted with the Comprehensive Air Quality Model with 



Extensions (CAMx) and the base-case model performance evaluation are described in Chapter 8. 



                                                   
7 Throughout this report, “Albuquerque/Bernalillo County” and “Bernalillo County” refer to all of Bernalillo County, including the 



incorporated Albuquerque City limits. 
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Additional source apportionment modeling and sensitivity modeling analyses that were conducted 



are described in Chapters 9 and 10, and future-year modeling analyses are described in Chapter 11. 



Conclusions from the study can be found in Chapter 12. Key findings from this study are also 



described here in Chapter 1.  



1.1 Background and Motivation 



The Albuquerque EHD has primary responsibility for monitoring and regulating air quality emissions 



in the City of Albuquerque and throughout Bernalillo County, New Mexico. Actions implemented by 



Albuquerque EHD, such as its Vehicle Pollution Management Program, promote air quality awareness 



and reduce local emissions that can contribute to ozone pollution. Air quality regulations are 



approved by the Albuquerque/Bernalillo County Air Quality Control Board, whose members are 



appointed by elected officials in Albuquerque and Bernalillo County.  



Albuquerque/Bernalillo County is currently in attainment of the 2015 National Ambient Air Quality 



Standard (NAAQS) for ozone (0.070 ppm). Ozone design values8 in Albuquerque/Bernalillo County 



have been decreasing over the last 15 years, but have increased in recent years (Figure 5). The 



unofficial 2018 ozone design value in Albuquerque/Bernalillo County9 is 70 ppb, which is on the cusp 



of exceeding the federal standard. Therefore Albuquerque/Bernalillo County is at risk of exceeding 



the federal ozone standard in the future if there are high ozone days again in 2019 or 2020.  



 
Figure 5. Ozone design values in Albuquerque/Bernalillo County from 2003 through 2018. 



The highest design value for each year across all monitoring sites in Albuquerque/Bernalillo 



County are shown (black dots). Data through 2017 are from EPA’s ozone design values reports 



(epa.gov/air-trends/air-quality-design-values). Data for 2018 are based on preliminary 



calculations by the Albuquerque EHD. Red lines indicate the ozone NAAQS over time.  



                                                   
8 A design value is a statistic used to compare ambient air quality concentrations to the NAAQS. For the 8-hr ozone NAAQS, the 



design value is defined as the average of the annual fourth-highest daily maximum 8-hr average ozone concentrations over a three-



year period. NAAQS attainment is achieved when the design value is less than or equal to the NAAQS. 
9 Based on preliminary calculations by the Albuquerque EHD.  
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Ozone concentrations in Albuquerque/Bernalillo County are sensitive to both local and non-local 



emission sources. Source apportionment modeling conducted by the U.S. Environmental Protection 



Agency (EPA)10 (U.S. Environmental Protection Agency, 2016b) projected that anthropogenic 



emissions in New Mexico would contribute up to 10 ppb of ozone in Albuquerque/Bernalillo County 



in 2017 (the ozone design value for Albuquerque/Bernalillo County in 2017 was 67 ppb), while the 



remaining 57 ppb ozone was due to: (1) non-anthropogenic (biogenic and wildfire) emissions from 



New Mexico and other states; (2) anthropogenic emissions from other states; and (3) emissions and 



long-range pollutant transport from outside the United States. Consistent with EPA’s modeling, 



previous modeling conducted by the Albuquerque EHD in 2007 also showed that non-local 



emissions from outside Albuquerque/Bernalillo County, including emissions from wildfires, 



contributed to high ozone concentrations in Albuquerque/Bernalillo County (Wheeler et al., 2007). 



These modeling studies indicate that a significant portion of the ozone in Albuquerque/Bernalillo 



County is due to long-range pollutant transport from outside of New Mexico. 



As anthropogenic precursor emissions decrease nationally, the fraction of ozone that can be 



attributed to background ozone11 may increase. Background ozone concentrations at high-altitude 



western U.S. sites can range from 40 ppb to 60 ppb in the spring (Fiore et al., 2014), and observations 



and modeling have shown that background ozone concentrations have been increasing in the 



western United States over the last 25 years (Lin et al., 2017). Under a more stringent NAAQS, ozone 



originating from stratospheric intrusions, wildfire emissions, or international pollutant transport may 



cause exceedances of the ozone NAAQS. 



A refined understanding of the effects of local emissions and meteorology, long-range pollutant 



transport, and wildland/prescribed fires on pollutant concentrations on high ozone days is important 



for effective air quality management and planning. The EHD retained Sonoma Technology, Inc. (STI) 



to conduct photochemical grid modeling analyses to assist the EHD with its air quality planning 



process. Multiple pollutants, including ozone, particulate matter, and their chemical precursors, were 



modeled, but the focus of this project is on ground-level ozone and its precursors. The modeling 



work focused on two ozone episodes described in Chapter 2. The analyses involved base-case 



modeling, sensitivity modeling, source apportionment modeling, and future-year modeling to 



address the following questions:  



 Are current ozone concentrations in Albuquerque/Bernalillo County sensitive to volatile 



organic compound (VOC) controls, oxides of nitrogen (NOx) controls, or both? 



 What are the contributions from local and non-local emissions, including fires, on high ozone 



days? 



 What are the contributions from key emission source sectors on high ozone days? For 



example, how much ozone do emissions from motor vehicles in Albuquerque/Bernalillo 



                                                   
10 Future-year modeling in EPA’s Final Cross State Air Pollution Rule (CSAPR) Update was based on a projected 2017 emissions 



inventory with year 2011 meteorology and boundary conditions. 
11 Here, background ozone is defined as the theoretical minimum ozone concentration achievable by U.S. regulatory policy. 
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County contribute? And to what extent do emissions from specific industries contribute to 



ozone in Albuquerque?  



 How important is international, interstate, and intrastate pollutant transport in relation to 



local emissions on high ozone days in Albuquerque/Bernalillo County? 



 What are the impacts of the Albuquerque/Bernalillo County Inspection and Maintenance 



(I&M) program on emissions and ozone air quality? 



 What will future ozone concentrations be in Albuquerque/Bernalillo County? 



 Are future ozone concentrations in Albuquerque/Bernalillo County sensitive to VOC controls, 



NOx controls, or both? 



 How will factors such as population and land use, industrial development, and control 



strategies affect future ozone concentrations in Albuquerque/Bernalillo County? 



1.2 Study Methodology 



The goal of the Albuquerque/Bernalillo County Ozone Modeling Analysis is to conduct a 



comprehensive photochemical modeling analysis that can be used as a technical basis for air quality 



planning. The modeling analysis, guided by the modeling protocol document developed in 



consultation with the Albuquerque EHD at the beginning of the project (Craig and Erdakos, 2018a), is 



designed to identify the processes responsible for high 8-hr ozone concentrations in the region and 



to assist the EHD with developing realistic emissions reduction strategies for their control. This work 



is intended to provide a more thorough understanding of ozone air quality in Albuquerque/Bernalillo 



County, and could also provide a starting point to support regulatory modeling should such a need 



arise in the future. 



The following key steps were taken to develop the air quality modeling analyses in this study. 



 Episode selection. Modeling episodes were selected based on a review of ozone observation 



data in Albuquerque/Bernalillo County from 2013-2017. Two modeling episodes during June 



and July 2017 were selected. Ozone in Albuquerque/Bernalillo County was Unhealthy for 



Sensitive Groups (USG) on EPA’s Air Quality Index (AQI)12 scale on four of the modeled 



episode days, and Moderate on the AQI scale on many of the modeled episode days. These 



episodes included most of the high ozone days that occurred in 2017 (see Chapter 2). 



 Emissions modeling. Emissions were based on the EPA 2014 National Emissions Inventory 



(NEI), with 2017 day-specific emissions for power plants and wildfires, and adjustments to 



account for changes in motor vehicle activity and fleet turnover between 2014 and 2017. The 



Sparse Matrix Operator Kernel Emissions (SMOKE) processing system was used to prepare 



emissions data for air quality modeling (see Chapter 7). 



                                                   
12 Current and forecasted AQI values are available through EPA’s AirNow program at https://airnow.gov. The AQI translates air quality 



data into numbers and colors that help the general public understand when to take action to protect their health. 





https://airnow.gov/
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 Meteorological modeling. Weather inputs were developed with the Weather Research and 



Forecasting (WRF) numerical weather prediction model (version 3.9.1, release August 2017). 



Modeled winds, temperature, and humidity were evaluated against available observations. 



Model performance was within benchmarks established by the air quality modeling 



community (see Chapter 6). 



 Air quality modeling. CAMx version 6.40 was used to simulate air quality during June and 



July 2017. Boundary conditions for CAMx were based on output from a global air quality 



model (MOZART) run by the National Center for Atmospheric Research (NCAR). The CAMx 



results were evaluated against available air quality observations. CAMx model performance 



was within benchmarks established by the air quality modeling community (see Chapter 8). 



 Source apportionment modeling. Source apportionment modeling with CAMx OSAT was 



used to identify and apportion the emission sources contributing to high ozone 



concentrations (see Chapter 9). 



 Sensitivity Modeling. Eight emissions scenarios were developed to evaluate the sensitivity of 



ozone concentrations in Albuquerque/Bernalillo County to various changes in local and non-



local emissions. Results from each simulation were compared against the baseline 2017 



modeling results (see Chapter 10). 



 Future-Year Modeling. The 2017 base-case emissions were projected to year 2025 based on 



future activity assumptions, regulations, and controls, and an air quality model simulation 



was conducted based on these projected future-year emissions. Results from this simulation 



were compared to the 2017 simulation to assess how ozone in Albuquerque/Bernalillo 



County could be impacted by national, regional, and local changes in emissions that are 



expected take place between 2017 and 2025. In addition, four future-year sensitivity analyses 



were conducted to evaluate the sensitivity of future ozone concentrations to various changes 



in local and non-local emissions (see Chapter 11). 



Other elements of this project included preparing a modeling protocol document (Craig and Erdakos, 



2018a) and QAPP (Craig and Erdakos, 2018b)13, selecting appropriate ozone modeling episodes (see 



Chapter 2) and modeling domains (see Chapter 5), analyzing ambient meteorological and air quality 



observations (see Chapter 3), and analyzing the VOC emissions inventory form an ozone reactivity 



perspective (see Chapter 4).  



The technical approach and results from these project elements are described in this report. 



                                                   
13 These documents were developed in accordance with appropriate guidance documents, such as the U.S. Environmental Protection 



Agency’s (EPA) Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals for Ozone, PM2.5, and Regional Haze 



(U.S. Environmental Protection Agency, 2014a). 
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1.3 Models Used 



The WRF numerical weather prediction model (Skamarock et al., 2008), the SMOKE processing 



system (Houyoux et al., 2000; Houyoux and Adelman, 2001), and the CAMx air quality model 



(ENVIRON International Corporation, 2016) were selected for this modeling analysis. These modeling 



tools represent the current state-of-the-science in meteorological, emissions, and photochemical 



modeling. 



EPA does not recommend specific models for photochemical air quality modeling studies, and 



instead recommends that models be selected on a case-by-case basis. General criteria that EPA 



considers include 



 The model has received scientific peer review.  



 The model is scientifically appropriate and applicable for the intended purpose. 



 Databases are available and adequate to support the model’s application. 



 Available performance evaluations have shown the model is not inappropriately biased. 



 The model should be applied consistently with an established protocol on methods and 



procedures (fulfilled by this modeling protocol document) 



The models selected here meet these criteria. An overview of these modeling systems and the 



specific rational for their selection in this project are provided in the modeling protocol document 



(Craig and Erdakos, 2018a).  



1.4 Project Participants 



Participants in the Albuquerque/Bernalillo County Ozone Modeling Analysis are identified in Table 2. 



STI conducted this modeling at the direction of and in consultation with the Albuquerque EHD. The 



project was directed by Fabian Macias of the EHD. Specific data analysis, modeling, and reporting 



activities were performed by staff at STI at the direction of Mr. Kenneth Craig, the Principal 



Investigator for the project.  
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Table 2. Project participants. 



Fabian Macias 



Air Quality Official 



City of Albuquerque 



Air Quality Program 



11850 Sunset Gardens SW 



Albuquerque, NM 87121 



Phone:  (505) 768-1969  



E-mail:  fmacias@cabq.gov  



Dwayne Salisbury 



Environmental Health Manager 



Ambient Air Monitoring Division 



City of Albuquerque 



Air Quality Program 



11850 Sunset Gardens SW 



Albuquerque, NM 87121 



Phone:  (505) 768-1966 



E-mail:  dsalisbury@cabq.gov 



Travis Miller 



Environmental Health Supervisor 



Vehicle Pollution and Emissions Inventory Division 



City of Albuquerque 



Air Quality Program 



1500 Broadway NE 



Albuquerque, NM 87102 



Dan Gates 



Senior Environmental Health Scientist 



Ambient Air Monitoring Division 



City of Albuquerque 



Air Quality Program 



11850 Sunset Gardens SW 



Albuquerque, NM 87121 



Jeff Stonesifer 



Senior Environmental Health Scientist 



Permitting Division 



City of Albuquerque 



Air Quality Program 



One Civic Plaza, Room 3023 



Albuquerque, NM 87102 



Kenneth J. Craig 



Senior Atmospheric Scientist  



Sonoma Technology, Inc. 



1450 N. McDowell Blvd., Suite 200 



Petaluma, CA 94954 



Phone: 707-665-9900 



E-mail:  kcraig@sonomatech.com 



Garnet Erdakos, PhD 



Atmospheric Scientist  



Sonoma Technology, Inc. 



1450 N. McDowell Blvd., Suite 200 



Petaluma, CA 94954 



Phone: 707-665-9900  



E-mail:  gerdakos@sonomatech.com  



Paul T. Roberts, PhD 



President, Chief Scientific Officer 



Sonoma Technology, Inc. 



1450 N. McDowell Blvd., Suite 200 



Petaluma, CA 94954-1139 



Phone: 707-665-9900 



E-mail:  paul@sonomatech.com  





mailto:fmacias@cabq.gov


mailto:dsalisbury@cabq.gov


mailto:kcraig@sonomatech.com


mailto:gerdakos@sonomatech.com


mailto:paul@sonomatech.com
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2. Episode Selection  



2.1 EPA Guidance 



Guidelines for selecting modeling episodes, outlined in the EPA’s guidance (U.S. Environmental 



Protection Agency, 2014a), seek to achieve a balance between sound science and regulatory needs 



and constraints. Modeling episodes, once selected, influence technical and policy decisions for many 



years. Primary criteria identified by EPA include 



 Modeling time periods that are close to the most recently compiled and quality-assured 



NEI.14 



 Modeling time periods in which observed 8-hr ozone concentrations are within a few parts 



per billion of the monitored design values. 



 Modeling time periods before, during, and after pollution concentration episodes.15 



 Simulating a range of meteorological conditions that accompany exceedances of the 8-hr 



ozone standard. 



 Selecting periods for which adequate emissions, air quality, and meteorological data 



(including any special study data) are available to develop model inputs and evaluate model 



performance.  



Note that in a modeled attainment demonstration, the modeling episode is often the entire ozone 



season (for an ozone demonstration) or the entire year (for an annual PM2.5 demonstration) to ensure 



an adequate number of high pollution days are modeled. For this project, the episode selection is 



more restrictive to allow for a more focused assessment of specific time periods that led to high 



ozone in Albuquerque/Bernalillo County. 



2.2 Episodes Selected 



The two modeling episodes selected in consultation with the Albuquerque EHD for this project are 



shown in Table 3. As part of the episode selection process, STI assessed the availability of air quality 



monitoring and meteorological data in New Mexico and Albuquerque/Bernalillo County, including 



any available special study data, to ensure that suitable data were available to support modeling 



                                                   
14 This recommendation also helps ensure that any emission projection period is as short as possible, and that the base-year ambient 



data is as current as possible. For attainment demonstrations, the emissions should also correspond with the period reflected by the 



5-year design value window.  
15 It is advisable to model episodes that encompass the full cycle of a pollution episode, including a ramp-up to a high ozone period 



and a ramp-down to cleaner conditions.  
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analysis and evaluations. STI also reviewed local and regional air quality monitoring data, 



meteorological data, and smoke analyses to support the episode selection process. 



Table 3. Summary of modeling episodes. Days with peak 8-hr ozone greater than 70 ppb are 



denoted in bold.  



 June Episode July Episode 



Modeling Period June 12–16, 2017 July 3–14, 2017 



Peak Ozone Days June 13, 14, 15, 16 July 5, 6, 7, 10, 11 



Peak 1-hr Ozone (ppb) 75, 84, 76, 71 78, 75, 85, 83, 72 



Peak 8-hr Ozone (ppb) 67, 76, 72, 63 70, 69, 76, 76, 70 



Both of the selected episodes are from 2017 and include days with the highest monitored ozone 



concentrations for the year in Albuquerque/Bernalillo County, as shown in Table 4. The episodes also 



include days where ozone concentrations increase during the evening hours after dropping off their 



midday peaks (this phenomenon is referred to as “ozone kickup” by the Albuquerque EHD). As 



described below, the two ozone episodes occurred under very different meteorological conditions, 



and therefore provide a diverse set of conditions for studying high ozone in Albuquerque/Bernalillo 



County.  



Table 4. Top ten 8-hr ozone concentrations (ppb) at Albuquerque/Bernalillo County 



monitoring sites in 2017. Days included in the modeling episodes are denoted in bold. The Air 



Quality Site (AQS) number is shown for each site. 



Rank 
Foothills 



(AQS 35-001-1012)  



South Valley 



(AQS 35-001-0029) 



Del Norte 



(AQS 35-001-0023) 



1 76 (June 14) 69 (June 15) 76 (July 7) 



2 76 (July 10) 67 (July 6) 72 (July 10) 



3 72 (June 15) 66 (June 3) 70 (July 5) 



4 71 (July 7) 66 (June 14) 69 (June 14) 



5 70 (July 11) 65 (June 5) 69 (July 6) 



6 68 (July 24) 65 (July 7) 68 (June 15) 



7 67 (April 15) 64 (April 16) 67 (April 16) 



8 67 (April 16) 63 (April 15) 66 (April 15) 



9 67 (June 13) 63 (June 4) 66 (July 22) 



10 67 (July 28) 63 (June 16) 65 (July 4) 
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2.2.1 June 2017 Ozone Episode 



On June 14 and 15, the 8-hr average ozone concentration exceeded 70 ppb and was Unhealthy for 



Sensitive Groups on EPA’s AQI scale at the Foothills monitor, and was near 70 ppb (Moderate AQI) at 



the South Valley and Del Norte monitors. The maximum 8-hr ozone concentration in 



Albuquerque/Bernalillo County exceeded 60 ppb on four of the six episode days. The 8-hr ozone 



concentration also exceeded 70 ppb on three consecutive days (June 14-16) at the Double Eagle 



monitor (not shown in Table 4). This ozone episode was responsible for two of the top five daily 



maximum 8-hr ozone concentrations for the year at the Foothills and South Valley sites, and two of 



the top-ten peak ozone days at the Del Norte site. Peak ozone concentrations remained in the 



Moderate AQI range through June 17. Wind speeds were lower than usual on the highest ozone days 



(June 14 and June 15), and were about 5 m/s during the daytime. 



New Mexico was under the influence of a low-pressure trough during this ozone episode period 



(Figure 6). The upper-level low-pressure system with a closed circulation passed over the West Coast 



on June 11 and 12, and lifted northeast through the Intermountain West on June 13. A weak surface 



cold front associated with this upper-level trough passed through New Mexico from the northwest in 



the early morning hours of June 13, which briefly lowered the high temperature in the City of 



Albuquerque by a few degrees. Surface high pressure built in behind the front on June 14 and 15. 



Westerly and southwesterly flow aloft was conducive to long-range pollutant transport from Arizona 



and California. Atmospheric soundings showing aloft westerly winds over the City of Albuquerque on 



June 14 are shown in Figure 7.  



  



Figure 6. Surface (left) and 500 mb (right) weather maps on June 14, 2017. From NCEP Daily 



Weather Map archive (http://www.wpc.ncep.noaa.gov/dwm).  





http://www.wpc.ncep.noaa.gov/dwm
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Figure 7. Atmospheric soundings at Albuquerque on June 14, 2017, at 0600 (left) and 1800 



(right) local time, showing a surface-based inversion in the morning, a deep afternoon 



convective boundary layer, and a very dry atmosphere. From the University of Wyoming 



(http://weather.uwyo.edu/upperair/sounding.html).  



Several fires were burning in Arizona and New Mexico during the June ozone episode, including fires 



to the north and southeast of Phoenix, Arizona, fires in the Gila National Forest of southwestern New 



Mexico, and fires north of Albuquerque/Bernalillo County in the Carson and Santa Fe National 



Forests. Evidence of enhanced smoke at the surface was not apparent in the PM2.5 concentrations at 



the Del Norte monitor except perhaps for modest rises PM2.5 concentrations on June 15 and June 16. 



Satellite imagery showed evidence of intermittent smoke over Albuquerque/Bernalillo County 



throughout the episode. Figure 8 shows the peak 8-hr average ozone concentrations, wildfire 



locations, and smoke analysis from the NOAA Hazard Mapping System (HMS) on June 14. Regionally, 



peak 8-hr ozone concentrations were in the Moderate AQI range (between 55 and 65 ppb) during 



much of the episode throughout Arizona and New Mexico, and in the USG range in the Phoenix area. 



On June 14 (see Figure 8), the peak 8-hr concentration was over 65 ppb at most urban and rural 



monitoring sites in northern New Mexico. Notably, the peak 8-hr concentration was 70 ppb at the 



New Mexico Environment Department (NMED) Santa Fe monitor on June 14. 





http://weather.uwyo.edu/upperair/sounding.html
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Figure 8. Maximum 8-hr average ozone concentrations (circles showing green, yellow, and 



orange AQI colors) with HMS satellite detections (red triangles) and HMS-analyzed smoke 



(gray shading) on June 14, 2017. 



2.2.2 July 2017 Ozone Episode 



The 8-hr average ozone concentration exceeded 70 ppb and was Unhealthy for Sensitive Groups on 



EPA’s AQI scale at the Foothills and Del Norte monitors on July 7 and 10, and was 70 ppb (Moderate 



AQI) at those monitors on July 5 and 11. The maximum 8-hr ozone concentration also exceeded 70 



ppb on July 7 and July 10 at the Double Eagle monitor. The maximum 8-hr ozone concentration in 



Albuquerque/Bernalillo County exceeded 60 ppb on 11 of the 14 days and was in the Moderate AQI 



range for much of the episode. This ozone episode was responsible for four of the top five daily 



maximum 8-hr ozone concentrations for the year at the Foothills site, and three of the top five peak 



ozone days at the Del Norte site.  



New Mexico was under the influence of a strong high pressure system throughout the ozone episode 



period (Figure 9). The upper-level ridge of high pressure started building on July 1, was strongest on 



July 7, and then weakened slowly through the rest of the episode. The positioning of the high 



pressure ridge produced weak northeasterly flow aloft over New Mexico during much of the episode, 



which provided a transport pathway for emissions from the Colorado Front Range into 



Albuquerque/Bernalillo County. The closed clockwise circulation around the high pressure system 



was also conducive to regional ozone formation and pollutant recirculation. Ozone concentrations 



were in the Moderate AQI range at many urban and rural monitors throughout the West, and peak 8-
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hr ozone concentrations exceeded 70 ppb in Phoenix, Salt Lake City, and Denver on some days 



during July 1-14. Figure 10 shows the peak 8-hr average ozone concentrations on July 7. Wildfire 



activity produced some regional smoke during the episode. Smoke was observed over New Mexico 



by NOAA’s HMS analysts on July 7 (see Figure 3), but not on July 10.  



 
Figure 9. Surface (left) and 500 mb (right) weather maps showing a high pressure system over 



New Mexico on July 7, 2017. From NCEP Daily Weather Map archive 



(http://www.wpc.ncep.noaa.gov/dwm). 





http://www.wpc.ncep.noaa.gov/dwm
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Figure 10. Maximum 8-hr average ozone concentrations (circles showing green, yellow, and 



orange AQI colors) with HMS satellite detections (red triangles) and HMS-analyzed smoke 



(gray shading) on July 7, 2017. 



With high pressure overhead, surface winds were driven mostly by diurnal terrain-induced flows, with 



light and variable winds in the morning giving way to stronger, and at times gusty, afternoon winds. 



High temperatures in major cities in New Mexico and throughout the Intermountain West exceeded 



90°F on most days; in the City of Albuquerque specifically, temperatures were seasonably hot and 



slightly above climatological average. Shallow surface-based morning inversions gave way to 



relatively deep (up to 5 km) and well-mixed boundary layers each afternoon (see Figure 11). On 



some of the days, afternoon thunderstorms produced partly cloudy conditions and enhanced local 



winds, which helped to lower peak ozone concentrations in Albuquerque/Bernalillo County. Little or 



no measurable precipitation fell in the City of Albuquerque during the episode. The ozone episode 



was ended by a weak cold front that passed through New Mexico from the north on July 14, and as a 



result, ozone concentrations in Albuquerque/Bernalillo County dropped below 55 ppb. 
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Figure 11. Atmospheric soundings at Albuquerque on July 7, 2017, at 0600 (left) and 1800 



(right) local time, showing a shallow surface-based inversion in the morning and a well-mixed 



afternoon boundary layer with mixing up to 5 km. From the University of Wyoming 



(http://weather.uwyo.edu/upperair/sounding.html). 



 



 





http://weather.uwyo.edu/upperair/sounding.html)
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3. Ambient Data Summary 



3.1 Overview 



This chapter summarizes the available ambient monitoring data in Albuquerque/Bernalillo County 



and in the Albuquerque MSA16 for June and July 2017. These ambient data were used to support 



photochemical grid modeling, to conduct model performance evaluation (MPE) of photochemical 



grid modeling results, and to support the conceptual understanding of ozone episodes in the region. 



The availability of ozone, surface meteorology, and other pollutant data is summarized, and the 



general relationship of ozone with NOx and meteorology during June-July 2017 is reviewed. For each 



episode period, ozone data are compared with other hourly pollutant and meteorological data, and 



compared among sites; the possible impact of wildfire smoke is also assessed. Understanding the 



ambient conditions supported the development of the modeling approach and the model validation. 



3.2 Data Availability 



All available hourly meteorological, ozone, PM2.5, NOx, and NO2 data for the state of New Mexico 



were downloaded from EPA’s Air Quality System (AQS) in April 2018 for June-July 2017. No volatile 



organic compound (VOC) or air toxics data were available in the Albuquerque MSA during this time.  



Data availability by site is summarized in Table 5, and available data are shown on a map in 



Figures 12 and 13. Monitoring sites in New Mexico are operated by several air quality management 



agencies. The Albuquerque EHD operates four monitoring sites in Albuquerque/Bernalillo County. 



Data from Foothills, Del Norte, and South Valley are reported to AQS. Data from the Double Eagle 



Airport site, west of the City of Albuquerque, are not reported to AQS. The New Mexico Environment 



Department (NMED) operates monitoring stations throughout New Mexico outside of 



Albuquerque/Bernalillo County, including the Bernalillo site in Sandoval County and the Los Lunas 



site in Valencia County. There are also monitoring sites in New Mexico operated by the National 



Parks Service (NPS) and by the Navajo Nation. 



Ozone data are available for more than 98% of the time in June-July 2017 at the six ozone sites in the 



Albuquerque MSA. NOx data are available at the Del Norte and South Valley sites. Surface 



meteorological data are available at Del Norte. A summary of the 10 days with the highest 8-hour 



maximum ozone concentrations in 2017 is shown in Table 6. The Foothills site typically has the 



highest concentrations and has the most days with 8-hour averaged ozone greater than 70 ppb. 



                                                   
16 The Albuquerque MSA includes Albuquerque/Bernalillo County as well as Sandoval, Torrance, and Valencia Counties in New 



Mexico. The Albuquerque MSA had a population of 887,077 (or 41% of New Mexico’s population) as of the 2010 U.S. Census. 
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Surface meteorological data are also available from the Albuquerque International Airport (KABQ) 



and the Double Eagle Airport, as shown in Figures 14 and 15. Data availability is good at KABQ, but 



less complete at Double Eagle Airport. When data are available at Double Eagle Airport, temperature 



differences between the two sites are apparent, as Double Eagle tends to be several degrees cooler 



at night than KABQ. Double Eagle Airport is a few miles west of the City of Albuquerque and is at a 



500 ft higher elevation than KABQ. The urban heat island effect may partially explain these nocturnal 



temperature differences. 
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Table 5. Percent of hourly data available from AQS for New Mexico during June-July 2017; bold sites indicate monitoring sites in the 



Albuquerque MSA. 
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Albuquerque 



EHD 



35-001-



0023 
Del Norte 98 98 98 98 98 98 76 94 81 96 48 



Albuquerque 



EHD 



35-001-



0029 
South Valley 0 0 0 0 0 0 0 92 98 97 92 



Albuquerque 



EHD 



35-001-



1012 
Foothills 0 0 0 0 0 0 0 0 0 98 0 



NMED 
35-043-



1001 
Bernalillo 0 0 0 0 0 0 0 0 0 99 0 



NMED 
35-061-



0008 
Los Lunas 0 0 0 0 0 0 0 0 0 98 0 



Albuquerque 



EHD 
N/A 



Double 



Eagle 
0 0 0 0 0 0 0 0 0 98 0 



NMED 35-055-0005 Taos 0 0 0 0 0 0 0 0 97 0 0 



NMED 35-049-0021 Santa Fe 0 0 0 0 0 0 0 0 99 99 0 



Navajo Nation 35-045-1233 Shiprock 0 0 0 0 0 0 0 0 0 79 0 



NMED 35-045-1005 Sub Station 100 100 100 0 0 0 100 49 0 99 0 



NPS 35-045-0020 
Chaco 



Culture 
100 100 100 100 0 99 100 99 0 99 0 



NMED 35-045-0018 Navajo Lake 100 100 100 0 0 0 100 97 0 100 0 
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NMED 35-045-0009 Bloomfield 98 98 100 0 0 0 98 92 0 97 0 



NMED 35-039-0026 Coyote 0 0 0 0 0 0 0 0 0 98 0 



NMED 35-025-0008 
Hobbs 



Jefferson 
0 0 0 0 0 0 0 98 96 99 0 



NPS 35-015-3001 Carlsbad 100 100 100 100 0 100 100 0 0 100 0 



NMED 35-015-1005 Carlsbad 0 0 0 0 0 0 0 98 0 99 0 



NMED 35-013-0025 Las Cruces 0 0 0 0 0 0 0 0 99 0 0 



NMED 35-013-0024 West Mesa 100 100 100 0 0 0 100 0 0 0 0 



NMED 35-013-0023 Solano 0 0 0 0 0 0 0 0 0 99 0 



NMED 35-013-0022 Santa Teresa 100 100 100 0 0 0 100 98 0 99 0 



NMED 35-013-0021 Desert View 100 100 100 0 0 0 100 98 0 99 0 



NMED 25-013-0020 Chaparral 100 100 100 0 0 0 100 0 0 99 0 



NMED 35-013-0019 
Holman 



Road 
100 100 100 0 0 0 97 0 0 0 0 



NMED 35-013-0016 Anthony 0 0 0 0 0 0 0 0 100 0 0 



NMED 35-013-0008 La Union 100 100 100 0 0 0 100 0 0 99 0 
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Figure 12. Locations of ozone monitoring sites in New Mexico. 



 
Figure 13. Location of ozone monitoring sites in the Albuquerque MSA and in Santa Fe. 











● ● ●    3. Ambient Data Summary 



● ● ●    36 



Table 6. Top ten 8-hr ozone concentrations (ppb) at Albuquerque/Bernalillo County 



monitoring sites in 2017. Days included in the modeling episodes are denoted in bold.  



Rank 
Foothills 



(AQS 35-001-1012)  



South Valley 



(AQS 35-001-0029) 



Del Norte 



(AQS 35-001-0023) 



1 76 (June 14) 69 (June 15) 76 (July 7) 



2 76 (July 10) 67 (July 6) 72 (July 10) 



3 72 (June 15) 66 (June 3) 70 (July 5) 



4 71 (July 7) 66 (June 14) 69 (June 14) 



5 70 (July 11) 65 (June 5) 69 (July 6) 



6 68 (July 24) 65 (July 7) 68 (June 15) 



7 67 (April 15) 64 (April 16) 67 (April 16) 



8 67 (April 16) 63 (April 15) 66 (April 15) 



9 67 (June 13) 63 (June 4) 66 (July 22) 



10 67 (July 28) 63 (June 16) 65 (July 4) 



 



 



 



 



 
 



Figure 14. Time series of temperature (degrees F) at Albuquerque International Airport and 



Double Eagle Airport during June 12-17, 2017. 
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Figure 15. Time series of temperature (degrees F) at Albuquerque International Airport and 



Double Eagle Airport during July 1-14, 2017. 



3.3 Ozone Variability 



We examined how ozone varied among sites in the Albuquerque MSA and how ozone 



concentrations varied with wind speed, wind direction, and temperature during June-July 2017, to 



understand the basic trends in ozone in the area and whether the episode days in June and July were 



unusual for the season. Figure 16 shows a scatter plot matrix of hourly ozone data for June-July 2017 



at five ozone monitoring sites in the Albuquerque MSA. These scatter plot matrices show the extent 



to which ozone data at one site is correlated to ozone data at any other site. Based on this plot, the 



correlation among sites is fairly high (r2 ranging from 0.63 to 0.75), indicating that ozone 



concentrations are fairly homogeneous across the monitoring sites in the Albuquerque MSA. In other 



words, when ozone concentration is high at any one site, it is generally high at all sites. There are 



times when ozone concentrations are higher at Foothills than at urban core sites such as South 



Valley. Foothills is on the northeast outskirt of the City of Albuquerque and is typically less influenced 



by nighttime ozone titration from urban NOx emissions. 
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Figure 16. Scatter plot matrix of hourly ozone data (ppm) during June-July 2017 in the 



Albuquerque MSA, ordered from north to south.  



Figures 17 and 18 show ozone concentrations at the Foothills site compared to temperature, wind 



direction, and wind speed during June-July 2017. Hourly ozone is greater than 0.070 ppm (70 ppb) 



when temperature is greater than 80°F, when winds are modest (1-5 m/s), and when winds are from 



the south. Southerly afternoon winds are common in the City of Albuquerque because of terrain-



driven up-valley flow through the Rio Grande Valley. Winds from the northwest, north, or northeast 



at the Del Norte site were not associated with high ozone. When temperatures exceed 95°F, hourly 



ozone concentrations tend to be at or below 70 ppb. This may be due to increased vertical mixing 



induced by an extremely warm convective boundary layer, which would tend to reduce pollutant 



concentrations. Hot temperatures may also increase convective cloud development during the 



afternoon hours, which would reduce solar insolation and reduce ozone production via 



photochemistry. The timing of peak ozone was typically in the early afternoon, while peak 



temperatures typically occur later in the afternoon between 4:00 and 6:00 p.m. 
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Figure 17. Hourly ozone (Foothills site, ppm) and temperature (Del Norte site, degrees F), 



colored by wind speed, in June-July 2017. 



 
 



Figure 18. Hourly ozone (Foothills site, ppm) and wind direction (Del Norte site, degrees), 



colored by wind speed, in June-July 2017. 



80x10-3



70



60



50



40



30



O
3 



pp
m



 (F
oo



th
ills



 s
ite



)



360300240180120600
wind direction (degrees; Del Norte site)



12840
wind speed m/s











● ● ●    3. Ambient Data Summary 



● ● ●    40 



3.4 June 2017 Ozone Episode 



The June 12-16 ozone episode had two of the three highest 8-hour ozone concentrations for the 



year at the Foothills site (76 ppb on June 14 and 72 ppb on June 15). Figure 19 shows how hourly 



ozone concentrations at the Foothills site on each day in this period compared to the typical diurnal 



pattern; Figure 20 shows a time series of ozone concentrations in the Albuquerque MSA plus 



meteorological, NOx and PM2.5 data. Figure 21 shows a time series of ozone concentrations at the 



Double Eagle site. On June 13, ozone was not titrated as usual in the early morning; at Foothills, 



ozone is usually titrated to about 40 ppb in the early morning, and to even lower concentrations at 



other sites. There was a spike in NOx concentrations in the afternoon of the 12th that may have 



influenced ozone titration on the morning of the 13th. On June 14, ozone rose rapidly in the morning 



to peak at 1:00 p.m. before slowly decreasing. On the following day, June 15, ozone rose from a 



similar level as on June 14 (approximately 40 ppb at 6:00 a.m.), and was higher than 70 ppb over 



multiple hours (from 11:00 a.m. to 6:00 p.m. at Foothills site). Wind speed was lower than usual on 



both days, about 5 m/s during the daytime, whereas on the prior days wind speeds were 9-10 m/s 



during the afternoon. Winds were generally from the north (down-valley) overnight and slowly 



shifted to coming from the south (up-valley) during the day. There was a modest rise in PM2.5 in the 



morning of the 15th, but only to a 1-hr average of 14 μg/m3. 



Overall, the surface meteorology was similar on June 14 and June 15, but the diurnal ozone pattern 



was different. On June 14, hourly ozone concentrations at the Foothills site were notably higher than 



at other nearby sites and showed a “spike” at 2:00 p.m.; on the 15th, however, ozone concentrations 



were within a few ppb of each other at all sites, and there were sustained concentrations above 



70 ppb for nearly eight consecutive hours. This pattern may suggest slightly different formation 



mechanisms on these two days or simply that ozone from the 14th was carried over to the 15th in the 



residual boundary layer. Ozone concentrations showed a similar diurnal pattern on the 16th, but a 



spike in NOx on the morning of the 16th may have titrated some of the ozone from the prior day; in 



addition, sustained winds from the north on the 16th may have helped to modestly reduce ozone. 
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Figure 19. Hourly ozone at the Foothills site on June 12-16, 2017 (lines) and during June-July 



2017 (box plot). Boxes represent the 25th and 75th percentiles, notches the median, and 



whiskers 1.5 times the 25th and 75th percentiles; concentrations beyond this range are plotted 



as individual circles. 



 
 



Figure 20. Time series of ozone in the Albuquerque MSA, and NOx, PM2.5, wind speed, and 



wind direction at the Del Norte site during June 11-17, 2017. 
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Figure 21. Time series of ozone concentrations (ppm) at the Double Eagle ozone monitor 



during June 11-17, 2017. 



3.5 July 2017 Ozone Episode 



The July 7-11 ozone episode includes three days when 8-hour ozone values were at or above 70 ppb 



at the Foothills site (71 ppb on July 7, 76 ppb on July 10, and 70 ppb on July 11). Figure 22 shows 



how hourly ozone concentrations at the Foothills site on each day in this period compared to the 



typical diurnal pattern; Figure 23 shows a time series of ozone in the Albuquerque MSA plus 



meteorological, NOx, and PM2.5 data. Figure 24 shows a time series of ozone concentrations at the 



Double Eagle site. As seen in the June episode, the diurnal characteristics of each day are slightly 



different. In the early morning of July 7, ozone was not as titrated as usual at Foothills; at 1:00 p.m., 



ozone peaked sharply at 81 ppb before decreasing to 67 ppb at 3:00 p.m. Notably, the peak ozone 



concentration was higher at Del Norte than at Foothills on July 7 (Foothills is typically the high ozone 



site). On July 10, ozone again peaked sharply at Foothills, though ozone started at 38 ppb at 5:00 



a.m. with the typical amount of titration. On both the 7th and the 10th, ozone peaked at Del Norte 



and Foothills and then peaked at the Bernalillo site in Sandoval County, suggesting that an ozone 



plume was moving northwards. Then on the 11th, ozone concentrations were similar across all sites. 



NOx and wind speed during these episodes showed a typical diurnal pattern. 
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Figure 22. Hourly ozone concentrations (ppb) at the Foothills site on July 7-11, 2017 (lines) 



and during June-July 2017 (box plot). Boxes represent the 25th and 75th percentiles, notches 



the median, and whiskers 1.5 times the 25th and 75th percentiles; concentrations beyond this 



range are plotted as individual circles. 



 



Figure 23. Time series of ozone in the Albuquerque MSA, and NOx, PM2.5, wind speed, and 



wind direction at the Del Norte site during July 6-12, 2017. 



80x10
-3



60



40



20



0



O
zo



ne
 p



pm



7/6/2017 7/7/2017 7/8/2017 7/9/2017 7/10/2017 7/11/2017 7/12/2017
dat



50
40
30
20
10



0



N
O



x 
pp



b



12
8
4
0



w
in



d
sp



ee
d 



m
/s



25
20
15
10
5
0



P
M



2.5  µg/m
3



360
240
120
0



w
ind



direction



 Bernalillo-1001  Foothills-1012  Del Norte-0023  South Valley-0029  Los Lunas-0008



 NOx - Del Norte
 PM2.5 - Del Norte



 wind speed - Del Norte
 wind direction - Del Norte











● ● ●    3. Ambient Data Summary 



● ● ●    44 



 



Figure 24. Time series of ozone (ppm) at the Double Eagle ozone monitor during July 6-12, 



2017. 



One reason the ozone patterns are somewhat different on July 7 compared to July 10 and 11 is likely 



that smoke from wildfires impacted air quality on the 7th. Figure 25 shows HMS smoke plumes and 



wildfire locations, as well as daily 8-hour maximum ozone concentrations. On July 7, much of New 



Mexico was impacted by smoke from fires in southern Arizona as well as smoke transported from 



major fires in British Columbia the previous days. PM2.5 concentrations on July 6 and 7 were 



somewhat elevated, likely from the smoke. On July 10 and 11, PM2.5 concentrations were in a more 



typical range (less than 10 μg/m3). Thus it may be that smoke influenced ozone on July 7 but did not 



influence ozone on July 10 or 11. The diurnal pattern of July 10 and 11 is somewhat similar to the 



diurnal pattern of the June 14-15 ozone episode, where ozone rapidly increased at Foothills site on 



the first day and then was sustained there at a level greater than 70 ppb over multiple hours on the 



second day, and where concentrations are similar across sites on the second day.  
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Figure 25. HMS smoke plumes (grey), wildfire locations (red triangles), and daily 8-hour 



maximum ozone on July 7-10, 2017. From www.airnowtech.org. 



3.6 Summary 



Ambient air quality and meteorological data in New Mexico and in the Albuquerque MSA are 



adequate and sufficiently complete to support ozone modeling efforts and air quality MPE. The 



presence of only two NOx monitoring sites and the lack of VOC monitor data in the Albuquerque 



MSA limit the ability to evaluate ozone precursor concentrations in the region. Speciated VOC 



measurements (i.e., measurements of individual VOC compounds, not just total VOC) would provide 



additional data to evaluate the existing VOC emission inventory, evaluate air quality model 



performance, track the effectiveness of VOC emission control programs, and protect public health.  



Ozone concentrations were typically highest at the Foothills site during the ozone episodes of 2017. 



The July 7 episode was likely impacted by wildfire smoke, but the other high-ozone days (June 14-15 



and July 10-11) were not. The June 14-15 and July 10-11 episodes had similar characteristics, with a 



sharp peak in ozone at the Foothills site on the first day and elevated ozone concentrations citywide 





http://www.airnowtech.org/
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on the second day. On the high ozone days, the peak concentrations at the Foothills site occurred 



later in the afternoon (between 1 and 4 PM) compared to the monthly average peak concentration 



(around noon). 
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4. VOC Reactive Chemicals 



4.1 Overview 



This chapter summarizes and documents results of the VOC analysis conducted for the 



Albuquerque/Bernalillo County Ozone Modeling Analysis to determine the dominant VOC species 



from a ground-level ozone reactivity perspective. VOCs mix with NOx in the presence of sunlight to 



produce ground-level ozone. Some VOCs are more reactive than others in terms of ozone formation. 



Understanding the composition and reactivity of VOC emissions is important when developing 



ozone control strategies. The reactivity of each VOC species was estimated using published 



maximum incremental reactivity (MIR) values that represent the ozone formation potential of various 



organic compounds (Carter, 2010a)17. Generally, the higher the MIR value, the more reactive the 



organic compound is for forming ozone. For example, ethane and propane, which have MIR values of 



0.28 and 0.49, respectively, are far less reactive than ethyne and ethene, which have MIR values of 



0.95 and 9.00, respectively. 



This analysis was conducted based on anthropogenic VOC emissions data in Albuquerque/Bernalillo 



County from the EPA’s 2014 NEI (2014v7.2 platform). This inventory was used to support air quality 



modeling of June-July 2017 ozone episodes (see Chapter 7). VOC emissions were processed using 



the latest version of the Sparse Matrix Operator Kernel Emissions (SMOKE) processing system. 



Aggregated VOC emissions from the inventory were speciated into the compounds required by the 



air quality model, and the emissions for each VOC species were weighted by the appropriate MIR 



value from Carter (2010a). The weighted emissions were then ranked to identify the top VOCs and 



corresponding emissions source categories that are most likely to contribute to ozone formation in 



Albuquerque/Bernalillo County.  



Ideally, this analysis would be based on local VOC observations with detailed chemical speciation. For 



example, Photochemical Assessment Monitoring Station (PAMS) sites typically measure 56 target 



hydrocarbon species. However, after performing a thorough assessment of available data and after 



consulting Albuquerque EHD staff, we were not able to find recent ambient VOC data that were 



appropriate or adequate for this type of analysis. Thus, an important recommendation from this work 



is to perform a monitoring study to collect ambient, speciated VOC data (i.e., measurements of 



individual VOC compounds, not just total VOC) to confirm that the emissions inventory is 



representing ambient concentrations. 



The key finding from this analysis is that xylenes VOC emissions, particularly from solvent use and 



construction equipment, represent a significant fraction of the anthropogenic VOC ozone generating 



potential in the inventory despite representing only 10% of anthropogenic VOC emissions. 



                                                   
17 Downloaded October 2018 from https://www.cert.ucr.edu/~carter/SAPRC/saprc07.xls. 





https://www.cert.ucr.edu/~carter/SAPRC/saprc07.xls
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Controlling solvent use and reducing emissions from construction equipment could help reduce 



xylenes emissions, and potentially reduce ozone concentrations in Albuquerque/Bernalillo County.  



Other key findings from this analysis are: 



 Xylenes, alkanes, toluene, and alkenes are the top emitted anthropogenic VOCs from an 



ozone reactivity perspective. These VOCs collectively represent 75% of anthropogenic VOC 



emissions in Albuquerque/Bernalillo County, and 80% of the anthropogenic VOC ozone 



generating potential in the inventory.  



 Alkane VOCs such as pentane represent over 50% of the anthropogenic VOC emissions in 



Albuquerque/Bernalillo County, but only 29% of the anthropogenic ozone generating 



potential in the inventory. Because alkane compounds are less reactive compared to other 



VOCs, relatively large reductions in alkane VOC emissions would be needed to significantly 



reduce ozone in Albuquerque/Bernalillo County. Alkane VOCs are emitted from motor 



vehicles, construction equipment, oil and gas exploration, and a variety of industrial 



processes. 



 Xylenes emissions, which in this analysis include the chemical xylene plus all poly-substituted 



aromatic compounds, produce as much VOC ozone generating potential in 



Albuquerque/Bernalillo County as alkanes (e.g., pentane) despite representing only 10% of 



anthropogenic VOC emissions. Key sources of xylene emissions include solvent use and 



construction equipment. 



 Aromatic VOCs, which in this analysis include xylenes, toluene, and alkyl-substituted aromatic 



compounds, represent 38% of the anthropogenic VOC ozone generating potential in the 



Albuquerque/Bernalillo County emissions inventory. These aromatic compounds are more 



reactive compared to other VOCs, and therefore modest reductions in these VOC emissions 



could impact ozone in Albuquerque/Bernalillo County. Toluene is used as a cleaning solvent 



in various industrial and manufacturing settings, and is also used in the manufacture of 



paints, coatings, inks, and adhesives. 



 Ethene, formaldehyde, and ethanol emissions alone account for 12% of the anthropogenic 



VOC ozone generating potential in the Albuquerque/Bernalillo County emissions inventory.  



When interpreting results based on a VOC modeling emissions inventory, note that many of the 



emitted VOCs represent more than one chemical compound. For example, xylenes is a lumped VOC 



group that includes the chemical xylene as well as all poly-substituted aromatic compounds (e.g., 



trimethylbenzenes). Likewise, toluene is a lumped group that includes the chemical toluene as well as 



all mono-alkyl-substituted compounds (e.g., ethylbenzene). Therefore, emissions and ozone-



generating potential of lumped groups like xylenes and toluene include contributions from a variety 



of compounds in addition to the chemical species xylene and toluene. The ozone reactivity of these 



lumped groups is not precisely known because reactivity can vary substantially across the many 



species that are being represented. 
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4.2 VOC Emissions 



Before performing the VOC analysis, a review of available VOC data for Albuquerque/Bernalillo 



County was conducted. Ideally, this analysis would be based on local, recent, temporally resolved, 



and speciated VOC data; however, after reviewing the data sources available, we concluded that none 



of the ambient data sets would adequately serve the objectives of the analysis. The data sets 



investigated included: 



 Data from the PAMS network. Data from the PAMS network are well suited for this type of 



analysis; however, no PAMS sites are located in Albuquerque/Bernalillo County.  



 Data from the National Air Toxics Assessment (NATA) and the National Air Toxics Trends 



Stations (NATTS) network. The NATA data have the temporal resolution and complete record 



of VOC species needed for this analysis; however, as is the case with the PAMS network, no 



NATTS sites are located in Albuquerque/Bernalillo County. Additionally, the NATTS data set 



does not include a complete set of VOCs needed for this type of analysis. 



 Special study data collected as part of the Albuquerque County Community-Scale Air Toxics 



Monitoring and Risk Assessment Project (Kavouras et al., 2010). The data collected as part of 



this study did not include many of the key VOC species needed for the analysis and there 



were a limited number of samples collected. 



Because appropriate and adequate ambient VOC data do not exist for this type of analysis, after 



evaluating air quality model performance (see Chapter 8), we determined that the modeled 



emissions inventory data could provide useful information for the VOC reactivity assessment. 



The VOC emissions used in this analysis were based on version 2 of the EPA’s 2014 NEI (2014v7.2 



platform), with adjustments for day-specific power plant emissions and for changes in motor vehicle 



activity and fleet turnover between 2014 and 2017. These emissions data were the basis for air 



quality modeling (see Chapter 8). The emissions data processing is documented in detail in Chapter 



7. Overall, the air quality model based on these emissions performed well and within model 



performance benchmarks that have been established by the air quality modeling community18, and 



therefore the emissions inventory is adequately representative for this type of VOC analysis in the 



absence of ambient VOC data. 



Before conducting the VOC reactivity analysis, we reviewed the VOC emissions inventory to provide 



context for the analysis results. Statewide, emissions from non-anthropogenic sources (i.e., biogenic 



emissions) are the largest source of VOCs, contributing approximately 82% of the statewide VOC 



inventory. Petroleum and related industries (i.e., oil and gas production) are the second largest 



contributors of VOCs statewide, representing 12% of total statewide VOC emissions and about two-



thirds of statewide anthropogenic VOC emissions. Miscellaneous sources are the third largest and 



include a variety of widely distributed VOC emission sources, including small engines. Motor vehicles 



                                                   
18 Normalized mean bias was within ±15% and normalized mean error was less than 35% of observations when the observed ozone 



concentrations were above 60 ppb. 
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(i.e., cars and trucks on restricted and unrestricted access roadways) are the fourth largest 



contributor, followed by consumer and commercial solvent use (e.g., dry cleaners, coating 



applications, and paints, among other sources), and nonroad equipment such as locomotives and 



construction equipment. 



In Albuquerque/Bernalillo County, biogenic emissions also represent the largest source of VOC 



emissions, as shown in Figure 26. However, the mix of anthropogenic (i.e., non-biogenic) VOC 



emissions in Albuquerque/Bernalillo County is different than in New Mexico, in part because there is 



no significant oil and gas activity in Albuquerque/Bernalillo County. The largest anthropogenic source 



of VOC emissions in Albuquerque/Bernalillo County is solvent use (27% of total VOC emissions, or 



about 50% of anthropogenic VOC emissions). Motor vehicles are 15% of the total VOC inventory or 



about 25% (or 14.4 tons/day) of the anthropogenic VOC inventory in Albuquerque/Bernalillo County. 



Motor vehicles are also an important source of VOC emissions in other counties in the Albuquerque 



MSA. Motor vehicles from Sandoval, Valencia, and Torrance Counties combined emit 10.4 tons/day of 



VOC. 



 
Figure 26. Annual 2014 VOC emissions in Albuquerque/Bernalillo County. 



4.3 Analysis Approach 



The NEI provides organic emissions as total mass either of total organic gas or VOCs from various 



sources. Chemical speciation profiles that define the chemical composition of various VOC emission 



sources are developed by EPA (U.S. Environmental Protection Agency, 2011) and implemented in the 
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SMOKE emissions processing system. The speciated VOC emissions are then assigned to the model 



species based on the Carbon Bond 6 (CB6) chemical mechansim as implemented in CAMx (Yarwood 



et al., 2010). The emitted VOC species for this analysis are shown in Table 7. The CB6 chemical 



mechanism lumps VOCs with similar chemical characteristics to represent the hundreds of organic 



compounds that are emitted. This approach collapses the full range of VOCs into a manageable 



number of species for air quality modeling purposes, but at the expense of potentially losing 



information about some specific VOC species. For example, xylene is a lumped VOC group in the CB6 



mechanism that includes the chemical xylene as well as all poly-substituted aromatic compounds 



(e.g., trimethylbenzenes). Likewise, toluene is a lumped group that includes the chemical toluene as 



well as all mono-alkyl-substituted compounds (e.g., ethylbenzene). Lumped VOCs in this analysis are 



noted in Table 7. 



Table 7. VOC species analyzed from the emissions inventory. Some VOCs represent lumped 



groups based on the CB6 chemical mechanism as implemented in CAMx. 



Emitted 



Species 
VOC Parameters 



Lumped  



Group 
Description 



ACET Acetone No Acetone 



ACROLEIN Acrolein  No Acrolein 



ALD2 Acetaldehyde No 
Acetaldehyde and parts of molecules that 



rapidly form acetaldehyde 



ALDX C3 or greater aldehydes Yes 
C3 or greater aldehydes and parts of 



molecules that rapidly form such aldehydes 



BENZ Benzene No Benzene 



BUTADIENE13 1,3-butadiene No 1,3-butadiene 



ETH Ethene No C2 alkene (C2H4) 



ETHA Ethane No C2 alkane (C2H6) 



ETHY Ethyne  Yes 
Alkynes (hydrocarbons with C-C triple 



bonds) 



ETOH Ethanol No Ethyl alcohol (C2H5OH) 



FORM Formaldehyde  No 
Formaldehyde (HCHO) and parts of 



molecules that rapidly form formaldehyde 



IOLE Internal Alkenes Yes C4 and greater internal alkenes 



ISO Isoprene No 
Primarily a biogenic VOC with small 



anthropogenic emissions 



KET Ketones Yes Ketones 



MEOH Methanol No Methyl alcohol (CH3OH) 



NAPH Naphthalene No A polycyclic aromatic (C10H8) 
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Emitted 



Species 
VOC Parameters 



Lumped  



Group 
Description 



OLE Alkenes (Olefins) Yes C3 and greater terminal alkenes 



PAR Alkanes (Paraffins) Yes C5 and greater Alkanes 



PRPA Propane No C3 Alkane (C3H8) 



TERP Terpenes Yes 
Primarily a biogenic VOC with small 



anthropogenic emissions 



TOL Toluene Yes 
Toluene and other monoalkyl aromatic 



compounds. 



XYLMN Xylenes Yes 
Xylene and other polyalkyl aromatic 



compounds, excluding naphthalene. 



This analysis was conducted based on SMOKE-processed emissions data19 for Albuquerque/Bernalillo 



County for July 1-14, 2017, and included all anthropogenic VOC emission source sectors. These dates 



were selected as representative summer emissions in Albuquerque/Bernalillo County. Biogenic and 



fire emissions were not included in this analysis because the purpose of this analysis is to determine 



VOCs and associated emissions sources that have the potential to be controlled. 



Chemical reactivity varies for each VOC species. Relative ground-level ozone impacts of VOCs are 



quantified based on their MIR values. A higher MIR value represents a greater potential to form 



ozone per unit of VOC emission. The MIR scale was developed by Carter (2008) based on box-model 



simulations of ozone sensitivity to changes in VOC emissions under a variety of atmospheric 



conditions. The MIR data used in this analysis were taken from Carter (2010a; 2010b).20  



Appropriate MIR values were determined for each emitted CB6 VOC species. The MIR for lumped 



groups was determined based on an appropriate representative proxy compound, as shown in 



Table 8. Since xylenes constitutes three structural forms21 with varying ozone reactivity, the average 



MIR of the three forms of xylene was used as a proxy. MIR values for lumped VOC groups are 



approximate because there can be a wide range in reactivity over the individual chemicals that are 



represented by the lumped groups. 



                                                   
19 Processed for the 4-km resolution CAMx modeling domain. 
20 Downloaded October 2018 from https://www.cert.ucr.edu/~carter/SAPRC/saprc07.xls. 
21 Xylenes refer to one of three structural isomers of dimethylbenzene, or a combination thereof. The three xylene isomers are 



ortho-xylene, meta-xylene, and para-xylene (o-xylene, m-xylene, and p-xylene).   





https://www.cert.ucr.edu/~carter/SAPRC/saprc07.xls
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Table 8. Proxy compound for determining MIR of lumped VOC groups. 



Lumped VOC Groups Proxy Compound for Determining MIR 



C3 or greater aldehydes Propionaldehyde 



Internal alkenes with 4 or more carbons C4 alkenes 



Ketones Methyl ethyl ketone 



Alkenes with 3 carbons Propene 



Alkanes with 5 or more carbons Branched C5 alkanes 



Terpenes Terpene 



Xylenes Average MIR of m-xylene, p-xylene, and o-xylene 



Toluene Toluene 



Once the MIR values were determined, the ozone formation potential (tons/day) was calculated for 



each VOC species by multiplying its emissions by its MIR value. To support comparisons across VOC 



species, this analysis approach assumes that all VOC mass reacts in an environment with sufficient 



NOx to support ozone formation. The actual amount of ozone that would be formed due to the VOC 



emissions varies spatially and temporally, and is dependent on meteorological and chemical 



conditions, particularly the ratio of ambient NOx and VOC concentrations. All data were compiled, 



converted, summarized, and sorted using the R statistical software package.  



4.4 VOC Analysis Results 



The results of the VOC reactivity analysis for Albuquerque/Bernalillo County are shown in Table 9. 



The VOC species in Table 9 are ranked by their ozone generating potential (tons/day). The fraction of 



ozone generating potential (and emissions) due to emissions from the major inventory sectors are 



also shown for each VOC species. For context, Table 9 also shows the raw VOC emissions and the 



MIR values that were used. Note that higher MIR indicates higher chemical reactivity per unit of VOC 



emissions.  



 











● ● ●    4. VOC Reactive Chemicals 



● ● ●    54 



Table 9. Daily anthropogenic VOC emissions in Albuquerque/Bernalillo County ranked by ozone generating potential and the fractional 



contribution to the ozone generating potential from the major emission source sectors. The eight VOC species that collectively represent 



over 90% of the ozone generating potential in the inventory are shown in bold. 



Pollutant 



Lumpe



d 



Group 



Ozone 



Generating 



Potential 



(tons/day) 



VOC 



Emissions 



(tons/day) 



MIR 



Multiplier 



Nonpoint 



Fraction 



(%) 



Nonroad 



Fraction 



 (%) 



EGU 



Fraction 



(%) 



Industrial 



Point 



 (%) 



RWC 



Fraction 



(%) 



Motor 



Vehicle 



Fraction 



(%) 



Xylenes Yes 27.82 3.60 7.73 72.4 24.8 0 1.5 0 1.2 



Alkanes Yes 27.52 18.98 1.45 81.3 13.6 0.1 4.1 0 1.0 



Toluene Yes 8.12 2.03 4.00 57.9 35.5 0 4.6 0 2.0 



Internal Alkenes Yes 7.94 0.65 12.22 60.9 29.0 0 8.5 0 1.6 



Alkenes Yes 5.68 0.49 11.66 44.1 38.4 0 13.8 0.1 3.7 



Ethene No 5.22 0.58 9.00 27.0 54.2 0 12.7 0.1 6.1 



Formaldehyde No 3.46 0.37 9.46 10.6 46.1 1.0 36.6 0.2 5.6 



Ethanol No 3.33 2.18 1.53 76.9 21.6 0 0.4 0 1.1 



Terpenes Yes 1.10 0.27 4.04 99.4 0 0 0.5 0 0.1 



Aldehydes 



(C3 or greater) 
Yes 1.00 0.14 7.08 28.9 29.7 0 36.6 1.2 3.6 



Acetaldehyde No 0.74 0.11 6.54 16.4 56.6 0 19.2 0.3 7.6 



Ketones Yes 0.70 0.47 1.48 76.5 0.8 0 21.9 0.1 0.8 



Naphthalene No 0.69 0.21 3.34 91.6 5.0 0 2.4 0 1.0 



Methanol No 0.63 0.94 0.67 97.9 0.8 0 1.3 0 0 



Propane No 0.47 0.95 0.49 89.3 4.8 0.2 5.3 0 0.4 



1,3-Butadiene No 0.44 0.03 12.61 0.2 78.8 0 18.1 0.2 2.8 



Acetone No 0.38 1.07 0.36 94.8 0.9 0 4.2 0 0.1 



Ethyne No 0.34 0.36 0.95 5.0 86.1 0 5.6 0.1 3.2 



Benzene No 0.23 0.32 0.72 20.4 55.9 0.6 21.3 0.1 1.7 



Acrolein No 0.17 0.02 7.45 1.1 52.4 0 40.7 0 5.9 



Isoprene No 0.12 0.01 10.61 7.6 81.1 0 8.7 0.2 2.5 



Ethane No 0.04 0.13 0.28 9.7 26.3 0 59.0 0.2 4.9 
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Xylenes, which in this analysis include the major structure isomers of xylene along with other 



polyalkyl aromatic compounds in CB6 (e.g., trimethylbenzenes), are the top ozone generating 



anthropogenic VOC in Albuquerque/Bernalillo County. These aromatic compounds have a relatively 



high chemical reactivity (MIR=7.73) and are about five times more reactive than alkanes. As a result, 



xylenes represent 29% of the VOC ozone generating potential in the inventory, even though they 



represent only 10% of the anthropogenic VOC inventory. Xylenes occur naturally in petroleum and 



are therefore often emitted through combustion. Xylenes are an ingredient in aviation fuel and 



gasoline, are used as a solvent in chemical manufacture, agricultural sprays, adhesives, paints, and 



coatings, and are used as feedstock material in various industrial processes (U.S. Environmental 



Protection Agency, 1994a). 72% of xylenes emissions come from the non-point emissions sector, 



which is dominated by solvent use. Construction equipment and other nonroad vehicles and engines 



account for 25% of xylenes emissions. Because xylenes are highly reactive, relatively small reductions 



in xylenes VOC emissions could have a disproportionately large impact at reducing ozone in 



Albuquerque/Bernalillo County. Therefore, controlling solvent use and reducing emissions from 



construction equipment and other nonroad vehicles and engines could help reduce xylenes 



emissions, and potentially reduce ozone concentrations in Albuquerque/Bernalillo County.  



The VOCs with the highest ozone generating potential (see Table 9) are xylenes, alkanes, toluene, and 



alkenes. Collectively, these VOCs represent 80% of the ozone formation potential among all 



anthropogenic VOC emissions in Albuquerque/Bernalillo County, and also represent 75% of total 



VOC emissions in the county. The top ranked “non-lumped” species in terms of ozone formation 



potential include ethene, formaldehyde, and ethanol, and they represent 12% of the VOC ozone 



generating potential. Ethene and formaldehyde have high ozone reactivity. Ethanol is less reactive, 



but ethanol emissions in the county are four to six times greater than ethene and formaldehyde 



emissions. The top eight VOCs in Table 9 represent over 90% of the anthropogenic ozone generating 



potential. 



Alkanes are the second-highest ozone generating VOCs in the Albuquerque/Bernalillo County. In 



CB6, alkanes are a lumped species that represents VOCs with five or more single-bonded carbon 



atoms.22 These alkane compounds are less reactive (MIR=1.45) compared to other VOCs, but they 



represent the majority (56%) of VOC emissions in the inventory. As a result, alkanes represent 29% of 



the anthropogenic VOC ozone generating potential in the inventory. About 80% of the alkanes VOCs 



come from the non-point source emissions sector, which is dominated in the county by solvent use, 



with smaller contributions from storage and transport activities, waste disposal and recycling, 



industrial, and miscellaneous VOC sources. Construction equipment and industrial sources also 



produce some alkane VOC emissions. Because alkane compounds are not very reactive (from an 



ozone generation perspective), relatively large reductions of alkane VOC emissions would likely be 



needed to significantly affect ozone in Albuquerque/Bernalillo County. 



                                                   
22 Ethane (a C2 alkane) and propane (a C3 alkane) are represented separately in CB6, but are even less reactive than the heavier 



alkane compounds. 
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Toluene, which also includes other monoalkyl aromatic compounds (e.g., ethylbenzene) in CB6, is the 



third-highest ozone generating VOC in Albuquerque/Bernalillo County. Toluene has relatively high 



chemical reactivity (MIR=4.00), but is somewhat less reactive than xylenes. Toluene represents 8% of 



the VOC ozone generating potential in the inventory. Toluene and xylenes combined represent 38% 



of the anthropogenic VOC ozone generating potential in the inventory. Toluene is used as a cleaning 



solvent in various industrial and manufacturing settings, and is also used in the manufacture of 



paints, coatings, inks, and adhesives (U.S. Environmental Protection Agency, 1994b). 



Alkenes, which include various double-bonded hydrocarbons in CB6, are among the most reactive 



VOCs in the inventory (MIR ranging from 11 to 12). Alkene emissions in Albuquerque/Bernalillo 



County are about 1 ton/day (about 3% of the anthropogenic VOC inventory), but they represent 14% 



of the anthropogenic VOC ozone generating potential in the inventory. About half of the alkene 



emissions come from the non-point emissions sector, which is dominated in the county by solvent 



use. Motor vehicles account for one-third of alkene VOC emissions, and industrial sources account 



for about 10% of alkene emissions. Motor vehicles are also sources of alkenes, since these 



hydrocarbons are a part of gasoline. As with xylenes and toluene, reductions in alkene VOC emissions 



could have a disproportionately large impact at reducing ozone in Albuquerque/Bernalillo County. 



4.5 Discussion and Recommendations 



A VOC analysis was conducted to determine the dominant anthropogenic VOC species in 



Albuquerque/Bernalillo County from a ground-level ozone reactivity perspective. The reactivity of 



each VOC species was estimated using published MIR values that represent the ozone formation 



potential of various organic compounds. Xylenes are the most-emitted VOCs from an ozone 



reactivity perspective. Because xylenes are highly reactive, relatively small reductions in xylenes VOC 



emissions could have a disproportionately large impact at reducing ozone in Albuquerque/Bernalillo 



County. Controlling solvent use and reducing emissions from construction equipment and other 



nonroad vehicles and equipment could help reduce xylenes emissions, and potentially reduce ozone 



concentrations.  



Xylenes, alkanes, toluene, and alkenes collectively represent 75% of anthropogenic VOC emissions in 



Albuquerque/Bernalillo County, and 80% of the anthropogenic VOC ozone generating potential in 



the inventory. Lower reactivity alkane VOCs are the dominant anthropogenic VOCs emitted, but 



represent only about one quarter of the anthropogenic VOC ozone generating potential in 



Albuquerque/Bernalillo County. Higher reactivity aromatic VOCs, including xylenes and toluene, 



represent 38% of the anthropogenic VOC ozone generating potential in the emissions inventory. It’s 



important to remember that lumped groups like xylenes and toluene include contributions from a 



variety of compounds in addition to the chemical species xylene and toluene. 



This analysis only considers VOC emissions based on their potential to form ozone. Only 



anthropogenic emissions were considered, but biogenic VOCs such as isoprene are highly reactive 
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and are a large portion of the overall VOC emissions inventory in Albuquerque/Bernalillo County. 



Many anthropogenic VOCs are emitted in relatively small quantities and thus do not contribute 



significantly to the calculated ozone generating potential. Motor vehicles co-emit a large number of 



VOCs with varying ozone reactivity. However, many VOCs, such as benzene, acrolein, naphthalene, 



and 1,3-butadiene, are also considered hazardous air pollutants and are associated with short-term 



health effects and long-term cancer risk. In recent years, mobile source air toxics (MSATs) have 



received considerable attention, particularly for communities located near major freeways and 



roadways with significant diesel truck traffic. MSAT emissions from diesel construction equipment are 



also important. For example, over half of the benzene and acrolein emissions, and over three-



quarters of the 1,3-butadiene emissions in Albuquerque/Bernalillo County, come from the nonroad 



emissions sector. Analyses from the most recent community-scale VOC measurements in 



Albuquerque/Bernalillo County, collected from 2007 to 2009 indicated that traffic was a significant 



source of aromatic VOCs (Kavouras et al., 2015). 



Ideally, this analysis would be based on local VOC observations with detailed chemical speciation. For 



example, PAMS sites typically measures 56 target hydrocarbon species. However, after performing a 



thorough assessment of available data, and after consulting Albuquerque EHD staff, we were not able 



to find recent ambient VOC data that were appropriate for this type of analysis. Thus, an important 



recommendation from this work is to perform a monitoring study to collect ambient, speciated VOC 



data (i.e., measurements of individual VOC compounds, not just total VOC). Such measurements 



could be used to corroborate the results of this analysis and confirm that the emissions inventory is 



representing ambient concentrations, as well as to develop a more detailed understanding of specific 



VOC species that may be contributing to ozone in Albuquerque/Bernalillo County.  
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5. Domain Selection 



5.1 EPA Guidance 



Guidelines for selecting modeling domains, outlined in the EPA’s guidance (U.S. Environmental 



Protection Agency, 2014a), are driven by the geographic area(s) of interest, the nature of the 



pollution problem being modeled, and the spatial scale of emissions impacting the area(s) of interest. 



Important principles include: 



 Selecting domains that are large enough to capture the key emission sources and any 



recirculation due to shifting wind directions. 



 Minimizing boundary influences23 by using a sufficiently large model domain and using 



output from a larger regional or global modeling simulation to provide boundary conditions. 



 Using adequate horizontal grid resolution to capture complex meteorology and strong 



gradients in emissions sources. For urban air quality assessments, resolution between 4 km 



and 12 km is typically used. 



 Selecting a vertical grid structure with  



- A sufficient number of layers (typically between 14 and 35 layers in the air quality 



model) between the surface and the tropopause (50 or 100 mb) to adequately 



represent diffusion and transport throughout the troposphere. 



- Sufficiently high resolution within the boundary layer to capture diurnal variability in 



mixing heights, with vertical layers matching the vertical layer structure of the 



meteorological model as closely as possible.  



- A lowest layer no more than about 40 m thick, to adequately represent important 



processes at the land-atmosphere interface and within the surface boundary layer. 



5.2 Horizontal Domain 



Modeling domains involve a trade-off between the need to have high-resolution domains for New 



Mexico and Albuquerque/Bernalillo County versus the need to include a large regional domain to 



capture emissions and pollutant transport over a broad area. The City of Albuquerque lies within the 



Rio Grande Valley, with the Sandia Mountain Range located directly to the east. The Sandia Mountain 



Range and the Rio Grande Valley induce complex diurnal flows that affect pollutant transport 



throughout Albuquerque/Bernalillo County. The nested grid approach is a computationally efficient 



way to characterize important regional-scale processes that affect pollutant concentrations in 



Albuquerque/Bernalillo County, while simulating the important local-scale flows at high resolution 



over a constrained region of interest.  



                                                   
23 In this context, the goal is to provide the best possible representation of ozone and precursor pollutants from emissions that occur 



outside the modeling domain, and to minimize the influence of any numerical issues that may degrade results at or near the domain 



boundaries.  
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Therefore, a nested-grid approach with three modeling domains was selected for the meteorological, 



emissions, and air quality modeling. The domains, shown in Figure 27, include (1) a 36-km domain 



covering the continental United States; (2) a 12-km domain covering the western United States and 



northern Mexico; and (3) a 4-km domain covering much of New Mexico. The outer 36-km domain is 



selected for consistency with the existing Regional Planning Organization and EPA modeling domain 



for the continental United States, and is defined such that boundaries are far away from the western 



states. The 12-km domain is similar to the 12-km domain used in recent modeling work conducted 



by the Western Regional Air Partnership and is chosen to capture regional pollutant transport in the 



western United States.  



 
Figure 27. WRF modeling domains. 



The 4-km domain is large enough to encompass emissions sources in New Mexico that may affect 



ozone concentrations in Albuquerque/Bernalillo County, and to capture the forcing mechanisms that 



drive diurnal flows through the Rio Grande Valley. The 4-km domain includes all of New Mexico, plus 



small portions of neighboring Arizona, Colorado, Texas, and Utah. Most of the emissions in the 4-km 



domain are from New Mexico. A 4-km grid resolution has been sufficient to support regulatory 



modeling efforts throughout the western United States, including the Denver Front Range region and 



Southern California. A 4-km grid was also used in prior modeling work that STI conducted for the 
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Albuquerque EHD. The domains are defined on a Lambert Conformal with the specifications given in 



Tables 10 and 11. 



Table 10. Projection parameters for the modeling domains. 



Parameter Value 



Projection Lambert Conformal Conic 



1st True Latitude 33.0 degrees N 



2nd True Latitude 45.0 degrees N 



Central Longitude 97.0 degrees W 



Central Latitude 40.0 degrees N 



 



Table 11. WRF modeling domain specifications. 



Parameter Domain 1 Domain 2 Domain 3 



Cell Size 36 km 12 km  4 km 



Cells East-West 165 229 169 



Cells North-South 129 232 169 



Vertical Layers 36 36 36 



Southwest Corner (X) -2,952 km -2412 km  -1,164 km 



Southwest Corner (Y) -2,304 m -1,656 km -912 km 



The air quality modeling domains are similar to the WRF modeling domains, but are slightly smaller, 



as they are inset from the corresponding WRF domains with at least a 5 grid-cell buffer to avoid 



numerical complications with the WRF boundary conditions. The air quality modeling domains are 



shown in Figure 28. 
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Figure 28. Air quality modeling domains. 



The three modeling domains were run in CAMx in a fully nested mode with two-way feedback. Note 



that the domains are structured such that a higher-resolution 1.33 km domain can be added in the 



future. Some flow features may not be resolvable even at a 4-km resolution. Modeling at a 1.33-km 



resolution would require new spatial emissions surrogates. Spatial surrogates are derived from raw 



land use or demographic data and are used to allocate county-level emissions to the modeling grid 



cells. EPA has developed surrogates for the United States at a 4-km resolution, but new surrogates 



must be developed to support modeling at a higher resolution. Intuitively, one would expect more 



accurate results with higher resolution. In practice, higher resolution alone does not always improve 



overall model performance (Simon et al., 2012), but could improve model performance at specific 



locations that are strongly influenced by local wind patterns or are close to large emission sources. 



5.3 Vertical Domain Structure 



The WRF vertical grid includes 37 vertical layer interfaces (36 vertical layers) from the surface up to 



50 mb (about 19 km AGL), with higher resolution (i.e., thinner layers) in the boundary layer. The 



lowest model layer is 12 m deep. To constrain CAMx computational time, multiple WRF layers are 



combined into single CAMx layers using a layer-averaging technique. For this project, the 36 WRF 



layers are collapsed into 26 CAMx layers in a way that preserves vertical resolution in the lower 



atmosphere, and maintains adequate vertical resolution in the upper troposphere and lower 



stratosphere. The WRF and CAMx vertical grid structures, and the WRF layer collapsing scheme, are 



shown in Table 12.  
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Table 12. Vertical grid structure for the WRF and CAMx modeling domains, and the approach 



for collapsing the 36 WRF layers into 26 CAMx layers. 



WRF CAMx 



Layer Sigma Pressure (mb) Height (m) Thickness (m) Layer Height (m) Thickness (m) 



36 0 50 19260 2055 26 19260 3905 



35 0.0270 76 17205 1850    



34 0.0600 107 15355 1725 25 15355 3429 



33 0.1000 145 13630 1701    



32 0.1500 193 11929 1389 24 11929 2569 



31 0.2000 240 10541 1181    



30 0.2500 287 9360 1032 23 9360 1952 



29 0.3000 335 8327 920    



28 0.3500 383 7408 832 22 7408 1592 



27 0.4000 430 6576 760    



26 0.4500 478 5816 701 21 5816 1353 



25 0.5000 525 5115 652    



24 0.5500 573 4463 609 20 4463 609 



23 0.6000 620 3854 461 19 3854 573 



22 0.6500 668 3281 440 18 3281 540 



21 0.7000 715 2741 421 17 2741 412 



20 0.7400 753 2329 403 16 2329 295 



19 0.7700 782 2031 388 15 2031 289 



18 0.8000 810 1742 373 14 1742 188 



17 0.8200 829 1554 271 13 1554 185 



16 0.8400 848 1369 177 12 1369 181 



15 0.8600 867 1188 174 11 1188 179 



14 0.8800 886 1009 171 10 1009 175 



13 0.9000 905 834 84 9 834 172 



12 0.9100 915 747 84    



11 0.9200 924 662 83 8 662 170 



10 0.9300 934 577 82    



9 0.9400 943 492 82 7 492 166 



8 0.9500 952 409 41    



7 0.9600 962 326 24 6 326 83 



6 0.9700 972 243 24 5 243 81 



5 0.9800 981 162 16 4 162 41 



4 0.9850 986 121 16  121 41 



3 0.9900 991 80 16 3 80 40 



2 0.9950 995 40 12 2 40 20 



1 0.9975 998 20 12 1 20 20 



0 1.0000 1000 0  0 0  
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6. Meteorological Modeling 



6.1 Overview 



High-quality meteorological data that reproduce key phenomena in the air quality modeling context 



(e.g., terrain-induced circulations, and the evolution and magnitude of boundary layer wind, 



temperature, moisture, turbulence, and depth) are needed to support an air quality modeling 



analysis. This chapter summarizes and documents the WRF meteorological modeling of ozone 



episodes in Albuquerque/Bernalillo County during June and July of 2017, and the meteorological 



model performance evaluation (MPE) that was conducted. 



The goal of this MPE is to assess the suitability of the WRF output to support subsequent air quality 



modeling analyses, and determine whether WRF is adequately replicating the key processes that 



influence air quality in Albuquerque/Bernalillo County. This MPE consists of a statistical analysis of 



biases and errors in near-surface temperature, winds, and moisture, and a visual analysis of spatial 



plots, time series plots, and vertical profiles.  



The emphasis of this MPE is on the meteorological contributions to ozone formation, pollutant 



transport, and diffusion, with particular focus on performance in Albuquerque/Bernalillo County. In 



June-July 2017, hourly ozone in Albuquerque/Bernalillo County was highest (>70 ppb) during 



periods of warm temperatures (80°F to 95°F), light winds (1-5 m/s) from the south, and limited cloud 



cover (see Chapter 3). Regional recirculation and long-range transport of ozone and its precursors 



are also important, and ozone contributions from local and regional fires contribute to local ozone 



on some days. The WRF modeling summarized here reproduced the local and regional 



meteorological conditions that are associated with high ozone concentrations in 



Albuquerque/Bernalillo County. 



Based on the MPE results and our statistical and diagnostic review, the WRF modeling conducted is 



suitable for use in subsequent air quality modeling work. Overall, the statistical evaluation metrics 



were within performance benchmarks established by the air quality modeling community. Overall 



model performance was best for temperature. The observed trends in temperature, wind, and 



humidity were well characterized by WRF. Although hourly agreement was imperfect, low wind speed 



conditions associated with the highest ozone days in Albuquerque/Bernalillo County were generally 



captured by the model. The important WRF biases to note include a cold daytime temperature bias 



(up to 2 K), a warm nighttime temperature bias (>2 K), a high moisture bias (1-2 g/kg), and a low 



wind speed bias (around 0.5 m/s). 
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6.2 WRF Configuration 



WRF modeling was conducted to develop gridded meteorological data fields for two modeling 



episodes in accordance with the modeling protocol document (Craig and Erdakos, 2018a). WRF 



simulations were conducted for the modeling grids described in Chapter 5. The version of WRF 



(version 3.9.1, released August 2017) current at the time of the study was used. Standard tools from 



the WRF Pre-processing System were used to develop the WRF inputs. Terrain data for WRF were 



developed using the standard WRF terrain database from the National Center for Atmospheric 



Research (NCAR), which are based on U.S. Geological Survey topographic datasets. For the 4-km 



modeling grid, terrain data at 900 m (30 arcseconds) resolution were interpolated to the modeling 



grid cells. 



The key WRF modeling options and settings that were used are summarized in Table 13. The Pleim-



Xiu land surface model was used with soil temperature and moisture nudging. The OBSGRID 



preprocessing program was used with weather observations from the Meteorological Assimilation 



Data Ingest System (MADIS) to perform an objective analysis on the North American Regional 



Reanalysis (Mesinger et al., 2006) first-guess meteorological fields. The surface temperature and 



moisture fields produced by this OBSGRID analysis were also used by the Pleim-Xiu land surface 



model (LSM) soil temperature and moisture nudging scheme. WRF was executed in 5.5-day blocks 



initialized at 1200 UTC every five days. Twelve hours of spin-up24 were included in each modeling 



block, but data from the spin-up periods were not used in the MPE or subsequent air quality 



applications. Soil temperature and moisture fields were carried between run blocks to avoid spinning 



up the LSM again. Continuous two-way nesting was used with no feedback from the nested grids 



into their parent grids.  



Data assimilation was used to improve the quality of WRF meteorological outputs for retrospective 



air quality modeling applications, and has been shown to improve air quality model performance 



(Godowitch et al., 2015). Four-Dimensional Data Assimilation (FDDA) uses Newtonian relaxation 



(nudging) to continuously adjust the modeled state toward a gridded three-dimensional model 



analysis, individual observations, or both. For this study, an FDDA approach was used that includes 



analysis nudging25 above the boundary layer in the 36-km and 12-km grids.  



                                                   
24 “Spin-up” refers to the time period after the model is initialized when the model is adjusting from the initial atmospheric state. 



Modeling results from the spin-up periods are not reliable and therefore are excluded from the analysis. The length of spin-up 



needed depends on the model and on the intended application. For WRF, a 12-hour spin-up period is considered adequate for air 



quality modeling applications. For CAMx, several days of spin-up are needed. 
25 Analysis nudging is a data assimilation technique that adjusts modeled wind, temperature, and humidity values toward “observed” 



values in a gridded 3-D atmospheric analysis at each model timestep. This approach prevents the model solution from deviating too 



far from the observed atmospheric state during the simulation and improves overall model performance. 
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Table 13. WRF physics options. 



Option Package 



Boundary layer parameterization ACM2 



Land surface physics Pleim-Xiu LSM with soil temperature and moisture nudging 



Microphysics WSM6 Single-moment 6-class scheme  



Shortwave radiation Rapid Radiative Transfer Model (RRTMG) 



Longwave radiation  RRTMG 



Cumulus parameterization 
Kain-Fritsch in the 36/12-km domains 



None in the 4-km domain 



FDDA Analysis Nudging  
Applied to winds, temperature, and moisture in the 36-km and 12-km 



domains, with no temperature and moisture nudging within the PBL 



FDDA Observation Nudging None 



Input gridded data for initial and 



boundary conditions 
North American Regional Reanalysis (32 km resolution) 



6.3 Data Sources 



Meteorological observations for the MPE were acquired from MADIS, which compiles and quality-



assures observations from the NWS and other weather observation networks throughout the United 



States. There are two NWS sites in Albuquerque/Bernalillo County: the Albuquerque International 



Airport (KABQ) and the Double Eagle Airport. Data from both sites were included in the evaluation, 



but as noted in Chapter 3, meteorological data availability is good at KABQ, but less complete at the 



Double Eagle Airport. NWS upper-air sounding data are available every 12 hours at Albuquerque. 



Upper-air observations were not included in the statistical evaluation, but vertical soundings and 



mixing heights were extracted from the WRF output and compared to the observed soundings. In 



addition, surface and upper-air weather maps from the NOAA Daily Weather Maps26 were used to 



qualitatively evaluate large-scale atmospheric patterns predicted by WRF in the 12-km and 36-km 



domains. 



6.4 Model Performance Evaluation Approach 



Meteorological model performance was evaluated using time series and spatial plots comparing 



observed and predicted parameters, and by conducting statistical evaluations of those comparisons. 



The goal of this MPE is to assess the suitability of the WRF output to support air quality modeling 



                                                   
26 Acquired from http://origin.wpc.ncep.noaa.gov/dailywxmap/index.html.  





http://origin.wpc.ncep.noaa.gov/dailywxmap/index.html
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analyses, and determine whether WRF is adequately replicating the key processes that influence local 



and regional air quality. The emphasis of this MPE was on the meteorological contributions to ozone 



formation, pollutant transport, and diffusion. WRF was applied and evaluated in a challenging region 



with local wind flows influenced by the Sandia Mountain Range and larger-scale diurnal flows 



through the Rio Grande Valley.  



The Atmospheric Model and Evaluation Tool (AMET)27 (Appel et al., 2017; 2011) was used to conduct 



the evaluation. AMET was developed by the EPA and uses the MySQL database and R statistical 



software to calculate MPE statistics and generate analysis graphics. Hourly NWS data were acquired 



from MADIS and used in the evaluation. Equations for calculating the statistical metrics used in this 



MPE are given in Table 14. This MPE consisted of an operational statistical analysis of biases and 



errors in near-surface temperature, winds, and humidity. Observations and modeled predictions were 



paired in space and time for the statistical analysis based on a nearest-neighbor approach. 



Since the mid-1990s, model performance evaluations have been performed for WRF and its 



predecessors. The results of these evaluations provide a foundation against which to compare the 



current WRF modeling. With these past simulations as a guide, the model performance benchmarks 



suggested by Emery et al. (2001) and Kemball-Cook et al. (2005) were used. These benchmarks are 



shown alongside the statistical performance results to place the MPE results into context. Note that 



complex terrain is more challenging for meteorological models, because some terrain features may 



not be resolvable even by high-resolution (e.g., 4-km or 1-km) domains, and meteorological 



observations at the surface will be less representative of modeled grid volume averages in complex 



terrain. Therefore, the benchmarks for complex terrain are somewhat less stringent. 



Albuquerque/Bernalillo County is considered a region of complex terrain for modeling purposes 



because large mountain ranges (e.g., the Sandia Mountains) significantly influence meteorological 



conditions and drive localized wind patterns that can vary over short distances. 



                                                   
27 AMET software and documentation are available through the Community Modeling and Analysis System Center at 



https://www.cmascenter.org.  





https://www.cmascenter.org/
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Table 14. Statistical model performance metrics. 



Parameter Definitiona 



Mean bias (MB) 
1



N
∑(Mi − Oi) 



Mean error (ME) 
1



N
∑|Mi − Oi| 



Root mean squared error (RMSE) √
∑(Mi − Oi)



2



N
 



Normalized mean bias (NMB) 100% ∗
∑(Mi − Oi)



∑Oi
 



Normalized mean error (NME) 100% ∗
∑|Mi − Oi|



∑Oi
 



Coefficient of determination (r2) 
[(𝑀𝑖 − �̅�)(𝑂𝑖 − �̅�)]2



∑(𝑀𝑖 − �̅�)2∑(𝑂𝑖 − �̅�)2
 



Index of Agreement (IOA) 1 −
∑(𝑂𝑖 −𝑀𝑖)



2



∑(|𝑀𝑖 − �̅�| + |𝑂𝑖 − �̅�|)2
 



a Mi is the modeled concentration at time and location i, Oi is the observed concentration at time and 



location i, N is the number of paired observation/model concentrations, �̅� is the mean modeled 



concentration, and �̅� is the mean observed concentration. 



6.5 Summary of Model Performance 



The overall WRF model performance was good for June-July 2017, and the statistical evaluation 



metrics were within performance benchmarks established by the air quality modeling community. 



The combined performance statistics for surface temperature, winds, and water vapor mixing ratio 



for both modeling episodes are summarized for the 4-km domain in Table 15, and for the 12-km 



domain in Table 16.  
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Table 15. WRF MPE results for the 4-km grid and model performance metrics, with benchmarks for simple 



and complex terrain. Green cells indicate metrics that fell within the performance benchmark for complex 



terrain. Bold values indicate statistical metrics that also fell within the more stringent performance 



benchmarks for simple terrain. Yellow cells indicate values that fell outside the performance benchmark. 



Benchmarks for complex terrain have not been established for some parameters and metrics, and in those 



cases the benchmark for simple terrain is used. 



Parameter 
Statistical 



Metric 
Value 



Benchmark 



(Simple Terrain) 



Benchmark  



(Complex Terrain) 



Wind Speed 



RMSE 2.4 ≤ 2.0 m/s ≤ 2.5 m/s 



Bias -0.6 ≤ ±0.5 m/s ≤ ±1.5 m/s 



IOA 0.5 ≥ 0.6 No benchmark 



Wind Direction 
Gross Error 50 ≤ 30 degrees ≤ 55 degrees 



Bias 4 ≤ ±10 degrees No benchmark 



Temperature 



Gross Error 2.0 ≤ 2.0 K ≤ 3.5 K 



Bias 0.0 ≤ ±0.5 K ≤ ±2.0 K 



IOA 0.9 ≥ 0.8 No benchmark 



Humidity (Mixing 



Ratio) 



Gross Error 1.7 ≤ 2.0 g/kg ≤ 2.0 g/kg 



Bias 1.0 ≤ ±1.0 g/kg ≤ ±1.0 g/kg 



IOA 0.8 ≥ 0.6 No benchmark 



 



For both the 4-km and 12-km domains, WRF performance was within the performance benchmarks 



for complex terrain for all parameters and metrics except the IOA for wind speed on the 4-km 



domain. In many cases, the WRF performance was also within the more stringent performance 



benchmarks for simple terrain. Model performance was best for temperature, with error less than or 



equal to 2 K and low overall bias. There was a persistent high bias in water vapor mixing ratio 



(humidity), and a persistent low bias in wind speed. Overall performance was slightly better in the 



12-km domain than in the 4-km domain, as there were more observations to compare against in the 



12-km domain. 
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Table 16. WRF MPE results for the 12-km grid and model performance metrics, with benchmarks for 



simple and complex terrain. Green cells indicate values that fell within the performance benchmark for 



complex terrain. Bold values indicate statistical metrics that also fell within the more stringent performance 



benchmarks for simple terrain. Benchmarks for complex terrain have not been established for some 



parameters and metrics, and in those cases the benchmark for simple terrain is used. 



Parameter 
Statistical 



Metric 
Value 



Benchmark 



(Simple Terrain) 



Benchmark  



(Complex Terrain) 



Wind Speed 



RMSE 2.0 ≤ 2.0 m/s ≤ 2.5 m/s 



Bias -0.2 ≤ ±0.5 m/s ≤ ±1.5 m/s 



IOA 0.6 ≥ 0.6 No benchmark 



Wind Direction 
Gross Error 39 ≤ 30 degrees ≤ 55 degrees 



Bias 4 ≤ ±10 degrees No benchmark 



Temperature 



Gross Error 1.8 ≤ 2.0 K ≤ 3.5 K 



Bias -0.1 ≤ ±0.5 K ≤ ±2.0 K 



IOA 0.9 ≥ 0.8 No benchmark 



Humidity (Mixing 



Ratio) 



Gross Error 1.7 ≤ 2.0 g/kg ≤ 2.0 g/kg 



Bias 0.4 ≤ ±1.0 g/kg ≤ ±1.0 g/kg 



IOA 0.9 ≥ 0.6 No benchmark 



6.6 Model Performance for Temperature 



WRF model performance for surface temperature throughout the 4-km and 12-km domains was 



good and within performance benchmarks. Performance statistics for each episode are shown in 



Table 17. Temperature is typically overpredicted by the model by up to 2 K during the nighttime 



hours, and underpredicted by up to 2 K during the day. These offsetting biases result in a low overall 



bias. These diurnal tendencies can be seen in the scatterplot of modeled and observed temperatures 



(Figure 29) and in the diurnal plot of model errors (Figure 30).  



Model performance at KABQ was also good, including on the ozone days of June 14-16, July 7, and 



July 10, as shown in the time series plots for the June (Figure 31) and July (Figure 32) modeling 



episodes. In general, there is good agreement in the temperature diurnal cycle, although there are 



slight differences in timing between the model and observations. For example, the peak temperature 



in WRF tends to be 1-2 hours earlier than the observed peak, and this leads to an underprediction 



during the evening hours. WRF captures the observed day-to-day temperature variability and 



accurately predicts daytime peak temperatures on most days, but does not capture some of the 



localized hourly temperature variations that occurred at KABQ on some evenings and nights. The 



model also correctly depicted the warmer temperatures in the July episode compared to the June 



episode. Model performance at KABQ was slightly better in June than in July. 
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Table 17. WRF performance for temperature for each episode. Green cells indicate values that 



fell within the performance benchmark for complex terrain. 



Domain 
Statistical 



Metric 
Benchmark 



Value for 



June Modeling 



Episode 



Value for 



July Modeling 



Episode 



4-km 



Gross Error ≤ 3.5 K 2.0 2.0 



Bias ≤ ±2.0 K 0.1 -0.1 



IOA ≥ 0.8 0.9 0.9 



12-km 



Gross Error ≤ 3.5 K 1.8 1.9 



Bias ≤ ±2.0 K 0.0 -0.2 



IOA ≥ 0.8 0.9 0.9 



 



 



 



 
Figure 29. Scatterplot of observed and predicted temperature (K) for both modeling episodes 



over the 4-km grid. 
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Figure 30. Diurnal temperature performance for both modeling episodes over the 4-km grid. 



Standard deviation (sdev), mean absolute error (mae), and bias are shown. 



 
Figure 31. Time series of observed (black line) and predicted (red line) temperature for the 



June modeling episode at Albuquerque International Airport (KABQ). Performance statistics at 



KABQ are also shown. 
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Figure 32. Time series of observed (black line) and predicted (red line) temperature for the 



July modeling episode at Albuquerque International Airport (KABQ). Performance statistics at 



KABQ are also shown. 



6.7 Model Performance for Water Vapor Mixing Ratio 



WRF model performance for water vapor mixing ratio (humidity) throughout the 4-km and 12-km 



domains, and at KABQ, were reasonably well correlated with observations and within performance 



benchmarks except for the 4-km domain bias in the June episode. Performance statistics for each 



episode are shown in Table 18. In the 4-km domain, performance for humidity was slightly better in 



the June episode than in the July episode (the reverse was true for the 12-km domain). The model 



had a persistent high humidity bias in both episodes that was most prevalent during the late 



afternoon and early evening hours. These tendencies can be seen in the scatterplot of modeled and 



observed humidity (Figure 33) and in the diurnal plot of model errors (Figure 34).  



Table 18. WRF performance for water vapor mixing ratio (humidity) for each episode. Green 



cells indicate values that fell within the performance benchmark. Yellow cells indicate values 



that were outside the performance benchmark. 



Domain 
Statistical 



Metric 
Benchmark 



Value for June 



Modeling Episode 



Value for July 



Modeling Episode 



4-km 



Gross Error ≤ 2.0 g/kg 1.8 1.7 



Bias ≤ ±1.0 g/kg 1.2 0.9 



IOA ≥ 0.6 0.7 0.8 



12-km 



Gross Error ≤ 2.0 g/kg 1.5 1.8 



Bias ≤ ±1.0 g/kg 0.3 0.5 



IOA ≥ 0.6 0.9 0.9 
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Figure 33. Scatterplot of observed and predicted water vapor mixing ratio (g/kg) for both 



modeling episodes over the 4-km grid. 



 
Figure 34. Diurnal water vapor mixing ratio performance for both modeling episodes over the 



4-km grid. Standard deviation (sdev), mean absolute error (mae), and bias are shown. 



Model performance for humidity at KABQ was reasonable, but errors were somewhat larger than for 



the domain-wide statistics. Despite the biases (about 1.9 g/kg during the June episode and 1.3 g/kg 



during the July episode), WRF tracked changes in humidity very well, as shown in the time series 



plots in Figures 35 and 36. For example, WRF predicted the abrupt reduction in humidity associated 
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with a dry frontal passage on June 9, and the continued drying trend through June 14 (see Figure 



35). The bias was less pronounced on the high ozone days of June 14-16. The atmosphere was 



extremely dry over Albuquerque/Bernalillo County during the June ozone episode, and the moisture 



bias may have somewhat affected predictions of the temperature diurnal cycle; however, the 



modeled atmosphere was still very dry, and this moisture bias did not result in any spurious modeled 



cloud development that would have limited solar radiation. WRF also captured the higher mixing 



ratio in the July modeling episode.  



Some more significant discrepancies between modeled and observed mixing ratios (>2 g/kg) 



occurred on some days, possibly due to mismatches between modeled and observed convection. 



Thermodynamic profiles from the model and from observed soundings supported scattered high-



based convection in New Mexico during the July modeling period. Modeled convection typically is 



not well correlated in space and time with observed convection, which can result in increased model 



errors in wind, temperature, and moisture. 



 
Figure 35. Time series of observed (black line) and predicted (red line) water vapor mixing 



ratio for the June modeling episode at Albuquerque International Airport (KABQ). Performance 



statistics at KABQ are also shown. 
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Figure 36. Time series of observed (black line) and predicted (red line) water vapor mixing 



ratio for the July modeling episode at Albuquerque International Airport (KABQ). Performance 



statistics at KABQ are also shown. 



6.8 Model Performance for Winds 



Model performance for winds was good considering the complex terrain in New Mexico and in 



Albuquerque/Bernalillo County. Performance statistics for wind speed and wind direction for each 



episode are shown in Table 19. Except for the wind speed IOA (a measure of hourly agreement 



between modeled and observed values), the model performance was reasonable and within 



performance benchmarks for complex terrain. Generally, the WRF performance for wind was better in 



the June modeling episode than in the July modeling episode. There was consistent low wind speed 



bias of between 0.50 and 0.75 m/s through most of the diurnal cycle, and wind speed errors tended 



to be larger during the afternoon hours due largely to timing mismatches of localized terrain-driven 



wind shifts or convective-driven winds. Directional errors tended to be larger in the night and 



morning hours when the winds drop from their afternoon maxima and at times become light and 



directionally variable. These tendencies can be seen in the scatterplot of modeled and observed wind 



speed (Figure 37) and in the diurnal plots of wind errors (Figures 38 and 39).  
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Table 19. WRF performance for winds for each episode. Green cells indicate values that fell 



within the performance benchmarks for complex terrain. Yellow cells indicate values that were 



outside the performance benchmark. 



Domain Parameter 
Statistical 



Metric 
Benchmark 



Value for June 



Modeling 



Episode 



Value for July 



Modeling 



Episode 



4-km Wind Speed 



RMSE ≤ 2.5 m/s 2.1 2.5 



Bias ≤ ±1.5 m/s -0.5 -0.7 



IOA ≥ 0.6 0.6 0.4 



4-km 
Wind 



Direction 



Gross Error ≤ 55 degrees 42 55 



Bias ≤ ±10 degrees 5 3 



12-km Wind Speed 



RMSE ≤ 2.5 m/s 2.0 2.0 



Bias ≤ ±1.5 m/s -0.3 -0.1 



IOA ≥ 0.6 0.5 0.7 



12-km 
Wind 



Direction 



Gross Error ≤ 55 degrees 43 33 



Bias ≤ ±10 degrees 4 4 



 



 
Figure 37. Scatterplot of observed (x-axis) and predicted (y-axis) wind speed (m/s) for both 



modeling episodes over the 4-km grid. 
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Figure 38. Diurnal wind speed performance for both modeling episodes over the 4-km grid. 



Standard deviation (sdev), mean absolute error (mae), and bias are shown. 



 
Figure 39. Diurnal wind direction performance for both modeling episodes over the 4-km 



grid. Standard deviation (sdev), mean absolute error (mae), and bias are shown. 



The timing of modeled diurnal winds through the Rio Grande Valley was reasonable, with down-



valley winds (blowing from the north) noted during the nighttime hours and up-valley winds 



(blowing from the south) during the afternoon hours. However, WRF did not always capture the 



timing of these diurnal wind flow changes, and these mismatches affected overall model 



performance for winds. On some evenings WRF depicted some easterly downslope flow off the 



Sandia Mountains.  



Time series of observed and modeled wind speeds at KABQ are shown in Figures 40 and 41. The 



statistical performance for wind speed was better in June than in July. WRF reproduced day-to-day 
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changes in wind speed quite well. For example, with some underprediction, WRF reproduced the 



increased afternoon winds at KABQ on June 12 and June 13. This was followed by a period of 



relatively low wind speeds (less than 5 m/s) on the high ozone days of June 14 and 15. Although 



hourly agreement was imperfect, WRF captured the observed low wind speed conditions. Low wind 



speed conditions are associated with high ozone concentrations in Albuquerque/Bernalillo County 



during the ozone episodes (see Chapter 3). 



For the July modeling episode, the low wind speed bias at KABQ was more pronounced, and overall 



agreement with hourly observations was not as good. Several days when the model missed short-



term wind events at KABQ (when observed winds exceeded 10 m/s) contributed to the overall 



performance statistics. However, on the high ozone days of July 7 and 10, WRF reproduced the low 



wind speed conditions that were observed. It is notable that on July 8 and July 9, WRF predicted wind 



speeds of around 10 m/s during the mid-afternoon hours. Afternoon winds also increased for a brief 



time in the observations on these days. This may explain why ozone concentrations were lower on 



these days compared to July 7 and 10. The July episode had more atmospheric moisture and 



instability compared to the June episode; therefore, convection was more prevalent. Modeled hourly 



winds were often in poor agreement with observations during times when modeled convection 



occurred.  



 
Figure 40. Time series of observed (black line) and predicted (red line) wind speed (m/s) for 



the June modeling episode at Albuquerque International Airport (KABQ). Performance statistics 



at KABQ are also shown. 
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Figure 41. Time series of observed (black line) and predicted (red line) wind speed (m/s) for 



the July modeling episode at Albuquerque International Airport (KABQ). Performance statistics 



at KABQ are also shown. 



6.9 Regional Model Performance 



For large-scale weather conditions in the 36-km and 12-km grids, WRF model patterns compared 



well with historic NCEP daily weather maps.28 For the June modeling episode, the WRF model 



captured the timing and passage of a cold front that preceded the ozone episode (see Figure 6). The 



front brought very dry conditions to Albuquerque/Bernalillo County. Wind speeds decreased after 



the frontal passage as surface high pressure built in behind the front. 



For the July modeling episode, the WRF model captured the upper-level high pressure system that 



was centered over the Four Corners region (see Figure 9). During the episode, the upper-level ridge 



shrank and weakened slowly, which the WRF model captured. The model properly characterized the 



northeasterly flow aloft at KABQ during the July modeling episode. Surface meteorology in New 



Mexico was driven by high pressure, as seen in Figure 42 on July 7 at 4:00 p.m. MDT. July 7 was a 



high ozone day in Albuquerque/Bernalillo County (the peak 8-hour ozone was 76 ppb) with closed 



circulation patterns and sinking air flow from aloft. These large-scale flow conditions are associated 



with high pressure systems and are conducive to regional ozone formation and pollutant 



recirculation.  



                                                   
28 Acquired from http://origin.wpc.ncep.noaa.gov/dwm/dwm.shtml. 





http://origin.wpc.ncep.noaa.gov/dwm/dwm.shtml
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Figure 42. Surface spatial plot of WRF temperature (colors) and winds (vectors) for the 36-km 



domain for July 7, 2017, at 4:00 p.m. MDT, showing a high pressure system over the western 



United States. 



6.10 Mixing Heights and Vertical Soundings 



In Albuquerque for the June and July modeled episodes, shallow surface-based morning inversions 



gave way to relatively deep (between 3 and 5 km), well-mixed boundary layers in the afternoon. 



Modeled boundary layer heights are shown in Figures 43 and 44. Notably, the modeled mixing 



heights were lower on many of the high ozone days, for example, June 14 and July 7-10. 



On June 14, which was a high ozone day in Albuquerque/Bernalillo County, observational soundings 



at Albuquerque (Figure 45) showed the morning inversion and low mixing heights, and the growing 



mixing heights as the day progressed. The atmospheric profile is matched in WRF model sounding 



plots at Albuquerque (Figure 46). The WRF model reasonably captured the morning wind shear, with 



light northeasterly flow near the surface turning westerly around 3,000 meters in elevation. In the 



afternoon of June 14, the WRF model matched southerly observational winds at the surface, turning 



toward the west with increasing height. The WRF soundings on this day also show the dry 



atmospheric profile. The modeled afternoon mixing height was comparable to the observed mixing 



height. 
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Similarly, the observational atmospheric sounding profiles on the July 7 peak ozone day (Figure 47) 



match WRF model sounding plots reasonably well (Figure 48), as the WRF model captured the 



morning inversion and low mixing height. Light and variable near-surface winds were also captured 



in WRF. The modeled afternoon mixing height was comparable to the observed mixing height. 



 
Figure 43. WRF boundary layer heights (m above ground level) during the June modeling 



episode at Albuquerque. Times are in UTC. 
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Figure 44. WRF boundary layer heights (meters above ground level) during the July modeling 



episode at Albuquerque. Times are in UTC. 



  
Figure 45. Observational atmospheric soundings at Albuquerque on June 14, 2017, at 



6:00 a.m. (left) and 6:00 p.m. (right) local time, showing a surface-based inversion in the 



morning, and a deep boundary layer in the afternoon, with very dry air. 



(http://weather.uwyo.edu/upperair/sounding.html). 





http://weather.uwyo.edu/upperair/sounding.html
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Figure 46. WRF modeled atmospheric soundings at Albuquerque on June 14, 2017, at 



6:00 a.m. (left) and 6:00 p.m. (right) local time. 



  



Figure 47. Observational atmospheric soundings at Albuquerque on July 7, 2017, at 6:00 a.m. 



(left) and 6:00 p.m. (right) local time, showing a shallow surface-based inversion in the 



morning and a well-mixed afternoon boundary layer 



(http://weather.uwyo.edu/upperair/sounding.html).  





http://weather.uwyo.edu/upperair/sounding.html
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Figure 48. WRF modeled atmospheric soundings at Albuquerque on July 7, 2017, at 6:00 a.m. 



(left) and 6:00 p.m. (right) local time. 



6.11 Summary 



Based on the MPE results and our statistical and diagnostic review of WRF modeling results, the WRF 



modeling conducted is suitable for use in subsequent air quality modeling work. The overall model 



performance was good and within benchmarks established by the air quality modeling community. 



In Albuquerque/Bernalillo County, the observed trends in temperature, wind, and humidity were well 



characterized by WRF. Overall model performance was best for temperature. The error and bias for 



winds were good considering the challenging complex terrain in New Mexico and in Albuquerque/ 



Bernalillo County. Although hourly agreement was imperfect, low wind speed conditions associated 



with the highest ozone days in Albuquerque/Bernalillo County were captured by the model. The 



important WRF biases to note included a cold daytime temperature bias (up to 2 K), a warm night-



time temperature bias (>2 K), a high moisture bias (1-2 g/kg), and a low wind speed bias (around 0.5 



m/s). Although the use of FDDA observation nudging could improve statistical model performance, 



particularly for wind, based on our review of the WRF output we feel that the WRF data are 



reasonable and suitable to support air quality analysis. It would be straightforward to conduct 



another WRF simulation with observation nudging and evaluate the impact. 



Understanding the strengths and weakness of the meteorological model inputs is important for 



putting air quality model results into context, and for anticipating potential challenges that may be 



encountered in the air quality modeling. Based on these MPE results, surface winds were the most 



challenging aspect of the modeling. Because of the complex terrain, differences in the timing and 



occurrence of terrain-driven diurnal wind shifts can affect ozone model performance. Complex 



terrain is more challenging for meteorological models, because some terrain features may not be 



resolvable even by high-resolution (e.g., 4-km or 1-km) domains, and meteorological observations at 



the surface will be less representative of modeled grid volume averages. 











● ● ●    7. Emissions 



● ● ●    87 



7. Emissions (Base Case) 



7.1 Overview 



This chapter summarizes and documents results of the base-case emissions modeling that was 



conducted to support air quality modeling of ozone episodes in Albuquerque/Bernalillo County 



during June and July of 2017. The emissions modeling was conducted for the modeling grids 



described in Chapter 5. EPA’s 2014 emissions modeling platform was used as the starting point.  



Based on our review of the base-case emissions modeling results, the emissions data developed here 



are suitable for use in subsequent air quality modeling work. The daily NOx and VOC emissions in 



Albuquerque/Bernalillo County were consistent with the annual emissions totals reported in EPA’s 



2014 NEI. Similarly, the daily emissions in the 4-km domain, which includes New Mexico and small 



portions of Colorado, Utah, Texas, and Arizona, were consistent with the annual emissions totals 



reported in the 2014 NEI for New Mexico. In Albuquerque/Bernalillo County, on-road mobile sources 



were the dominant anthropogenic NOx and VOC emission sources, but NOx and VOC emissions from 



nonroad and non-point sources were also significant. On a domain-wide basis, emissions from oil 



and gas activity were also significant. 



7.2 Emissions Processing 



The base-case emissions for air quality modeling were prepared using version 2 of the EPA’s 2014 NEI 



(2014v7.2 platform). The emissions in EPA’s modeling platform are primarily based on the 2014NEIv2 



for point sources, non-point (formerly called “stationary area”) sources, commercial marine vessels, 



on-road and nonroad mobile sources, wildland fires, and prescribed fires. The modeling platform 



includes hourly 2014 continuous emission monitoring system (CEMS) data for electrical generating 



units (EGUs), hourly on-road mobile source emissions (calculated from hourly emissions by vehicle 



type, fuel type process, and road type), and 2014 day-specific wildfire and prescribed fire emissions. 



For EGU sources, the 2014 CEMS data from the NEI was substituted with 2017 CEMS data from EPA’s 



Air Markets Program database (https://ampd.epa.gov/ampd). For wildland and prescribed fire 



sources, day-specific emissions for June-July 2017 were developed. In addition to the NEI data, 



emissions from the Canadian and Mexican inventories—as well as several other non-NEI data 



sources—are included in EPA’s emissions modeling platform.  



The NEI emissions sectors are shown in Table 20. Although the focus of this project is on ground-



level ozone and its precursors, other pollutants such as particulate matter and its chemical precursors 



were also modeled. Therefore, EPA’s complete criteria pollutant emissions inventory was used. 



Additional information about the 2014 NEI and emission modeling platform can be found in EPA 



technical support documents (U.S. Environmental Protection Agency, 2016a, 2017). 





https://ampd.epa.gov/ampd/
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Table 20. Emissions modeling sectors. The term “in-line” means that plume rise calculations 



are done inside the air quality model instead of being computed by SMOKE. The term “point” 



indicates that SMOKE maps the source from a point location to a grid cell. The term 



“surrogates” indicates that spatial surrogates are used to allocate county emissions to grid cells. 



The term “area-to-point” indicates that the SMOKE area-to-point feature is used to grid the 



emissions (U.S. Environmental Protection Agency, 2016a). 



Emissions Source Sector Spatial Inventory  
Temporal 



Approach1 



Plume 



Rise 



Area fugitive dust (afdust) Surrogates Annual week -- 



Agricultural (ag) Surrogates Annual and daily2 all -- 



Agricultural fires (agfire) Surrogates Annual mwdss -- 



Biogenic (beis) Land use Computed hourly n/a -- 



Locomotives (rail) Surrogates Annual aveday -- 



Commercial marine vessels (cmv) -- Annual aveday -- 



Remaining non-point (nonpt) 
Surrogates & 



area-to-point 
Annual week -- 



Nonroad (nonroad) 
Surrogates & 



area-to-point 
Monthly mwdss -- 



Non-point oil and gas (np_oilgas) Surrogates Annual week -- 



On-road mobile sources (onroad) Surrogates 
Monthly activity, 



computed hourly 
all -- 



On-road California (onroad_ca_adj) Surrogates 
Monthly activity, 



computed hourly 
all -- 



Other dust not from the 2014 NEI (othafdust) Surrogates Annual week -- 



Other non-NEI non-point and nonroad (othar) Surrogates 
Annual & 



monthly 
week -- 



On-road sources from Canada (onroad_can) Surrogates Monthly week -- 



On-road sources from Mexico (onroad_mex) Surrogates Monthly week -- 



Other point sources not from the 2014 NEI (othpt) Point Annual mwdss In-line 



Agricultural fires with point resolution (ptagfire) Point Daily all  layer 1 



Point source oil and gas (pt_oilgas) Point Annual mwdss In-line 



EGU units (ptegu) Point Daily & hourly all In-line 



Point source fires-flaming (ptfire_f) Point Daily all In-line 



Point source fires-smoldering (ptfire_s) Point Daily all layer 1 



Non-U.S. fires (ptfire_mxca) Point Daily all In-line 



Remaining non-EGU point (ptnonipm) Point Annual mwdss In-line 



Residential Wood Combustion (rwc) Surrogates Annual met-based -- 



1 The term “all” indicates hourly emissions are calculated for every day of the year; “week” indicates hourly emissions are computed 



for all days in one representative week; “mwdss” indicates hourly emissions computed for one representative Monday, 



representative weekday (Tuesday through Friday), representative Saturday, and representative Sunday for each month; and “aveday” 



indicates hourly emissions computed for one representative day each month. 
2 Livestock emissions are calculated daily, while emissions from fertilizers are calculated annually. 
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County-level emissions estimates were processed using SMOKE version 4.5. Daily emission input files 



were developed for the three modeling domains described in Chapter 5. Our approach to emissions 



data preparation is similar for all the domains, but the 4-km domain requires more attention because 



it circumscribes the region of interest for this analysis. Within this region, increases in the degrees of 



accuracy and resolution in the emission inventories will produce the greatest benefits.  



National spatial surrogate data developed by EPA for the 4-km domain were used to disaggregate 



county-level emissions onto the 4-km grid cells. EPA’s national 12-km resolution spatial surrogates 



data sets were used to aggregate emissions onto the 12-km domain, and were further aggregated to 



form the 36-km spatial surrogates for developing emission for the 36-km domain.  



For on-road mobile sources outside Albuquerque/Bernalillo County, emissions were projected from 



2014 to 2017 using scaling factors to account for changes in vehicle miles traveled (VMT) and 



emissions between 2014 and 2017. Emission reductions due to fleet turnover during this period were 



greater than emission increases due to increased VMT, and therefore projected mobile source 



emissions are lower in 2017 compared to 2014. Scaling factors of 0.71 for NOx and 0.72 for VOC were 



developed based on national-scale MOVES simulations, using national default inputs to estimate the 



net emissions change due to VMT changes and fleet turnover. 



STI previously worked with the Albuquerque EHD to collect local input data for the EPA’s MOVES 



model to support the development of a 2014 on-road mobile source emissions inventory for 



Albuquerque/Bernalillo County. These local data included VMT and vehicle registration data, and the 



resulting emissions estimates were submitted to EPA for use in developing the 2014 NEI. These data, 



combined with episode-specific meteorological data from the WRF model, were used to develop the 



2014 on-road mobile source emissions in Albuquerque/Bernalillo County. Scaling factors of 0.74 for 



NOx and 0.77 for VOC were used to project these mobile source emissions to 2017. These scaling 



factors were developed from MOVES simulations that involved local travel activity, fuel types, vehicle 



fleet mix, and age distribution, and accounted for VMT changes and fleet turnover in 



Albuquerque/Bernalillo County from 2014 to 2017. These MOVES-based scaling factors are different 



than the nationwide scaling factors because of differences in vehicle fleets, vehicle age distributions, 



fuel types, and I&M programs from national averages. 



Biogenic emissions were prepared using the Biogenic Emissions Inventory System (BEIS) version 3.61, 



based on the hourly meteorological data developed with WRF for the 2017 modeling episodes. The 



BEIS model also accounts for NOx emissions due to biogenic processes, such as microbial decay in 



soils. The soil NOx emissions are highly uncertain and are much smaller than biogenic VOC emissions, 



but biogenic NOx emissions can be a substantial portion of the inventory in rural areas that lack 



significant anthropogenic NOx sources. The Model of Emissions of Gases and Aerosols in Nature 



(MEGAN) was originally proposed for this project, but MEGAN required model-ready leaf area index 



data inputs for 2017 that were not yet available. Therefore, BEIS was used.  



Day-specific wildland and prescribed fire emissions data were developed for the modeling episodes 



based on methods used to develop the EPA wildland fire emissions inventory (Huang et al., 2016; 
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Pavlovic and Huang, 2017). The preparation of the fire emissions began with raw input fire activity 



data and ended with daily estimates of emissions from each included fire location. Several fire activity 



data sets were reconciled into a single, comprehensive fire location data set using the SmartFire2 



data processing system (airfire.org/smartfire). SmartFire2 reconciles multiple data sets to retain the 



best available information for each aspect of each fire event. The reconciled fire locations, along with 



available fuel moisture and fuel loading data, were used in the BlueSky Framework (Larkin et al., 



2009) to estimate PM2.5, VOC, and NOx emissions from the fires. The BlueSky Framework links 



independent models of fire information, fuel loading, fire consumption, and fire emissions (see 



airfire.org/bluesky). The fire emissions data were spatially allocated to the modeling grids and 



merged with data from other emission sectors using SMOKE. 



7.3 Summary of Emissions Results – 4-km Domain 



The summary of emissions for the 4-km modeling domain is shown in Table 21. The emissions are 



shown for July 7, 2014, which was a weekday and a high ozone day in Albuquerque/Bernalillo 



County, and it is therefore considered a representative summer weekday. For many emission sectors, 



this is reasonably representative of the entire year, while for some sectors such as biogenic, emissions 



are much higher in the summer than in the winter. The total domestic on-road mobile source 



emissions in Table 21 (289 tons/day of NOx and 102 tons/day of VOC) include component emissions 



from the four MOVES on-road mobile source classifications described in Table 22. On-road mobile 



source emissions from Mexico (the onroad_mex sector) are also important, particularly for the El 



Paso, Texas, area; they represent about 15% of NOx emissions and over 50% of VOC emissions from 



on-road mobile sources in the 4-km domain. 





http://www.airfire.org/smartfire


http://www.airfire.org/bluesky
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Table 21. Summary of emissions on the 4-km grid for July 7, 2017, which is considered a 



representative summer weekday. The EGU (ptegu) emissions are based on 2017 CEMS data. 



The U.S. on-road mobile source emissions for 2017 are reduced by 29% for NOx and 28% for 



VOC compared to the values shown here. For Albuquerque/Bernalillo County, the on-road 



mobile source emissions are reduced by 26% (NOx) and 23% (VOC). Sectors are defined in 



Table 20. 



 



Table 22. Summary of MOVES on-road mobile source emission factor classifications. 



Sector Description Example 



onroad_RPD 
Emissions based on MOVES rate-per-distance 



calculations 



Running exhaust, evaporative 



emissions, brake and tire wear 



onroad_RPP 
Emissions based on MOVES rate-per-profile 



calculations 



Fuel vapor venting (emissions are 



dependent on temperature profiles) 



onroad_RPV 
Emissions based on MOVES rate-per-vehicle 



calculations 
Start exhaust, evaporative emissions 



onroad_RPH 
Emissions based on MOVES rate-per-hour 



calculations 
Idle and auxiliary power unit exhaust 
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On-road mobile sources are an important component of the inventory, as they account for one-third 



of the NOx inventory and 10% of the anthropogenic VOC inventory in the 4-km domain. As 



emissions from this sector continue to decrease in response to more stringent emission controls, 



emissions from other sectors—such as oil and gas, rail, and nonroad—are becoming larger portions 



of the emissions inventory. For example, the oil and gas sector accounts for over 20% of the NOx 



emissions in the 4-km domain. Notably, biogenic NOx emissions, which are highly uncertain, are 



about 10% of the domain-wide NOx inventory on typical summer days. EGUs were the largest source 



of NOx emissions behind biogenic, oil and gas, and on-road mobile sources, and accounted for over 



10% of the domain-wide NOx emissions. Rail emissions accounted for about 5% of domain-wide NOx 



emissions. 



The oil and gas sector (the sum of pt_oilgas and np_oilgas sectors in Table 21) accounts for about 



two-thirds of the anthropogenic VOC emissions in the 4-km domain. This is consistent with the 



statewide VOC inventory (see Table 23). Emissions from the oil and gas sector are an active area of 



research and a significant source of uncertainty, particularly for fugitive losses. 



For comparison and context, the annual 2014 emissions for New Mexico are shown in Table 23 for 



VOC, and in Figure 49 for NOx. Note that the 4-km domain includes all of New Mexico and small 



portions of Arizona, Utah, Colorado, Texas, and Mexico. As a result, small portions of the oil and gas 



exploration areas of west Texas and southern Colorado are reflected in the 4-km domain emissions. 



Statewide annual NOx emissions from on-road mobile sources are about one-third of the total NOx 



inventory, which is in agreement with Table 21. Statewide VOC emissions from the oil and gas sector 



are about two-thirds of the anthropogenic VOC inventory, which is also in agreement with Table 21. 



Comparisons such as these are among the quality assurance checks conducted on the emissions data 



files.  



From a total VOC perspective, biogenic emissions dominate the emissions inventory nationally 



(about 70% of annual VOC emissions) and in New Mexico (about 82% of annual VOC emissions). As 



with the modeled biogenic emissions in this project, the annual NEI estimates are also based on BEIS. 



Biogenic VOC emissions are spatially heterogeneous, and are dominant during the summer months 



and where there is significant vegetation. As an example, the biogenic VOC emissions from July 7, 



2017 are shown in Figure 50. To put the statewide biogenic VOC emissions of 1.3 million tons into 



perspective, the biogenic VOC emissions in Georgia, a smaller (in terms of square miles) but more 



heavily vegetated state than New Mexico, is approximately 1.8 million tons. From an emissions 



density perspective, the biogenic VOC emissions “per square mile” from Georgia are about three 



times the biogenic VOC emissions per square mile in New Mexico. 
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Table 23. Summary of 2014 VOC emissions in New Mexico. Total anthropogenic VOC emissions 



in New Mexico were 272,088 tons. Nonroad refers to off-road mobile sources that use gasoline, 



diesel, and other fuels, such as construction equipment, locomotives, lawn and garden 



equipment, aircraft ground support equipment, and off-road vehicles. From EPA’s 2014 NEI. 



Sector Emissions [tons/year] 



Biogenic 1,256,514 



Petroleum & Related Industries 175,223 



Miscellaneous 25,636 



On-road Mobile Sources (motor vehicles) 24,625 



Solvent Use 22,503 



Nonroad 9,526 



Storage & Transport 7,465 



Fuel Comb. Industrial 2,848 



Fuel Comb. Other 2,108 



Waste Disposal & Recycling 1,553 



Fuel Comb. Elec. Util. 309 



Other Industrial Processes 290 



Metals Processing 1 



 



 



Figure 49. Summary of 2014 NOx emissions in New Mexico in 2014. Total anthropogenic NOx 



emissions in New Mexico were 186,869 tons. From EPA’s 2014 NEI. 
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Figure 50. Biogenic VOC emissions on July 7, 2017 for the 4-km domain. 



The emissions for the 4-km modeling domain for the four counties in the Albuquerque MSA are 



shown in Table 24 for July 7, 2017, a representative summer weekday. On-road mobile source 



emissions in Albuquerque/Bernalillo County (30.8 tons/day of NOx and 14.5 tons/day of VOC) were 



nearly 66% of the NOx inventory and 25% of the anthropogenic VOC inventory. On an annual basis, 



on-road mobile sources are about half of the NOx emissions in Albuquerque/Bernalillo County (see 



Figure 51), which underscores the prominence of mobile source emissions in Albuquerque/Bernalillo 



County. Emissions from motor vehicles in other counties in the Albuquerque MSA are also important. 



Motor vehicles from Sandoval, Valencia, and Torrance Counties combined emit 29.7 tons/day of NOx 



and 10.4 tons/day of VOC, largely from the towns of Rio Rancho and Bernalillo (in Sandoval County), 



from the Los Lunas area (in Valencia County), and from interstate freeway traffic (see Table 24 and 



Figure 51). 



On-road mobile sources are still by far the largest anthropogenic emission sector in the Albuquerque 



MSA, as the region lacks significant NOx sources from other sectors—such as oil and gas and EGUs—



that are more prominent in the statewide inventory. Note that on-road mobile source emissions will 



continue to decline over time due to fleet turnover toward cleaner vehicles (even with increased 



VMT). As a result, emissions from other sectors such as the nonroad and non-point sectors29 will 



become larger portions of the emissions inventory over time. For example, the nonroad and non-



point sources already constitute 25% of the NOx inventory and nearly 70% of the anthropogenic VOC 



inventory in Albuquerque/Bernalillo County.   



                                                   
29 Nonroad sources include construction vehicles and activity. Non-point sources include a variety of activities such as residential 



heating, commercial combustion, asphalt paving, and commercial and consumer solvent use, that are too small in magnitude to 



report as a point sources. Both nonroad and non-point sources are represented as area sources in the emissions modeling.  
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Table 24. Summary of modeled county-level emissions in the Albuquerque MSA on July 7, 2017, a 



representative summer weekday and a high ozone day. The EGU (ptegu) emissions are based on 2017 



CEMS data. For Bernalillo County, the on-road mobile source emissions for 2017 are reduced by 26% 



for NOx, and 23% for VOC, compared to the values shown here. The U.S. on-road mobile source 



components (i.e., onroad_RPD, RPP, RPV, and RPH) shown are before applying the reduction factors. 



Sectors are defined in Table 20. 



                              Bernalillio                                                      Sandoval 



           



                             Valencia                                                        Torrance 
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Figure 51. On-road mobile source NOx emissions on July 7, 2017, for the 4-km domain. 



Rail emissions account for over 8 tons/day of NOx emissions in Valencia and Torrance counties, where 



the region’s main rail lines are located. These rail emissions represent 25% of the NOx emissions 



inventory in those counties. There are rail lines in Albuquerque/Bernalillo County, but while their 



emissions were present in EPA’s 2014 NEI, they were absent from EPA’s modeling platform data. The 



rail lines in Albuquerque/Bernalillo County are less active and carry significantly lower volumes (in 



terms of tons/year of freight) than rail lines in Valencia and Torrance counties30, and the NEI rail NOx 



emissions in Albuquerque/Bernalillo County was less than 0.1 tons/day, or 0.15% of total NOx 



emissions. Therefore, the absence of Albuquerque/Bernalillo County rail emissions in the modeling is 



not expected to impact the air quality modeling results.  



The dominant anthropogenic VOC sources in Albuquerque/Bernalillo County are the on-road mobile 



source sector and the non-point sector. Although the oil and gas sector (the sum of pt_oilgas and 



np_oilgas sectors in Table 20) dominates the anthropogenic VOC inventory on a statewide basis, 



most of the oil and gas emissions occur outside the Albuquerque MSA. Therefore, any ozone impacts 



from oil and gas emissions will result from transport of those emissions into Albuquerque/Bernalillo 



County. For comparison and context, summaries of annual 2014 NOx and VOC emissions for 



Albuquerque/Bernalillo County are shown in Figures 52 and 53.  



                                                   
30 The BNSF Railway Transcon route passes through Valencia and Torrance Counties, carries 80 to 120 trains per day, and more than 



80 million tons/year of freight. The rail lines through Albuquerque/Bernalillo County carry 5-10 million tons/year of freight along with 



Amtrak (2 trains per day) and New Mexico Rail Runner (up to 22 trains per day) passenger rail service. See the 2014 New Mexico 



Department of Transportation State Rail Plan at http://dot.state.nm.us/content/nmdot/en/Transit_Rail.html. 





http://dot.state.nm.us/content/nmdot/en/Transit_Rail.html
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Figure 52. Summary of annual 2014 NOx emissions in Albuquerque/Bernalillo County, from 



EPA’s 2014 NEI. Total NOx emissions were 17,876 tons. “Other sources” include waste and 



disposal recycling, petroleum and related industries, storage and transport, metals processing, 



chemical manufacturing, and solvent use.  



 
Figure 53. Summary of annual 2014 VOC emissions in Albuquerque/Bernalillo County, from 



EPA’s 2014 NEI. Total VOC emissions were 12,719 tons. “Other sources” include EGUs, industrial 



facilities, and petroleum and related industries. 
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7.4 Summary 



Based on our review of the base-case (2017) emissions modeling results, the base-case emission 



inputs were determined to be suitable for use in subsequent air quality modeling work. 



Understanding the emissions inventory and emissions modeling inputs is important to put air quality 



model results into context, and anticipate challenges that may be encountered in the air quality 



modeling. Within Albuquerque/Bernalillo County, on-road mobile sources are an important 



contributor to the NOx emissions inventory. Outside Albuquerque/Bernalillo County, NOx and VOC 



emissions from the oil and gas sector are substantial, and the transport of those emissions into 



Albuquerque/Bernalillo County could be important. Although no large EGU sources exist in the 



Albuquerque MSA, a few large EGU sources in New Mexico could also be important, and potential 



ozone contributions from these sources are examined in the source apportionment modeling 



analysis (see Chapter 9).  
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8. Air Quality Modeling (Base Case) 



8.1 Overview 



Base-case air quality modeling with the CAMx model was conducted for the selected episodes 



described in Chapter 2, based on the meteorological inputs described in Chapter 6 and the emissions 



inputs described in Chapter 7. CAMx is based on a “one atmosphere” approach and therefore 



includes chemistry options for treating ozone, particulate matter, and their precursors. Although 



ozone is the focus of this project, PM2.5 was also modeled since the formation of both ozone and 



PM2.5 involve many of the same atmospheric pollutants. 



This chapter describes the base-case air quality modeling of Albuquerque/Bernalillo County ozone 



episodes during June and July 2017 and documents the results of the MPE that was conducted. The 



MPE results and our statistical and diagnostic review indicate that the base-case CAMx modeling is 



suitable for use in subsequent air quality modeling work and is a useful tool for understanding ozone 



air quality in Albuquerque/Bernalillo County and evaluating the impacts of future changes in 



emissions. The overall model performance was within accepted benchmarks for good air quality 



model performance (bias within ±15% of observed values and a mean normalized error of less than 



35%). In Albuquerque/Bernalillo County, CAMx tracked day-to-day changes in peak 8-hour ozone 



concentration well, which indicates that the model captured the important local and regional 



meteorological conditions that affect pollutant concentrations in the region. The modeling results 



indicate that the ozone concentrations recorded during the June episode were impacted by (1) more 



prevalent non-local ozone, and (2) emissions from local and regional fires. Conversely, ozone plumes 



from local emissions were more prevalent during the July episode. The CAMx modeling summarized 



here reproduced ozone trends that were observed in Albuquerque/Bernalillo County, New Mexico, 



and the western United States.  



Although hourly agreement was imperfect and CAMx did not always reproduce the highest ozone 



concentrations at the monitoring sites, the model produced ozone plumes with realistic spatial 



extents, with peak modeled 8-hour average ozone concentrations that were quite comparable to the 



maximum observed concentrations in Albuquerque/Bernalillo County. The modeled ozone plumes 



were sometimes displaced from their observed locations. One notable modeling challenge is that 



substantial mobile source NOx emissions from I-25 and I-40 are mixed into 4 km x 4 km grid cells. 



This resulted in a reduction of modeled ozone concentrations in portions of the City of Albuquerque 



and is likely responsible for the significant negative bias in modeled ozone concentrations at the Del 



Norte monitor. Modeling at a higher spatial resolution (e.g., 1 km) could improve model performance 



at the Del Norte site because the spatial distribution of NOx emissions from motor vehicles would be 



more accurately represented within the City of Albuquerque. Model performance is better at other 



sites. This tendency is accounted for in subsequent analyses by considering the modeled ozone 
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source contributions at other monitoring site locations, and by considering grid cells in 



Albuquerque/Bernalillo County where concentrations within the modeled plume were highest.  



8.2  CAMx Configuration and Inputs 



8.2.1 CAMx Configuration 



CAMx modeling was conducted for two modeling episodes described in Chapter 2 and for the 



modeling grids described in Chapter 3. Table 25 shows CAMx configurations that were used. CAMx 



modeling was based on revision 2 of the Carbon Bond 6 (CB6) gas phase chemistry mechanism. 



Although ozone is the focus for this project, aerosol chemistry is also considered in keeping with the 



“one atmosphere” approach to air quality modeling. 



Table 25. CAMx model configuration. 



Science Option Configuration 



Model Code CAMx version 6.40 



Grid Interaction Two-way continuous nesting 



Initial Conditions 
 10-day spin-up on 36-km grid 



 3-day spin-up on inner grids (initialized from the 36-km output) 



Boundary Conditions 



 36 km: from MOZART  



 12 km: from the 36-km domain 



 4 km: from the 12-km domain 



Gas Phase Chemistry CB06r2 



Aerosol Chemistry  



Coarse/Fine (CF) 2-mode model with SOAP organic chemistry, 



ISORROPIA inorganic thermodynamics, and RADM aqueous 



chemistry 



Meteorological Processor WRFCAMx 



Horizontal Diffusion K-theory 1st order closure 



Vertical Diffusion 
CMAQ-like scheme in WRF2CAMx with Kz_min = 0.1 m2/s (except up 



to 1.0 m2/s in urban areas, via KVPATCH) 



Dry Deposition Zhang 



Wet Deposition Scavenging model 



Gas Phase Chemistry Solver Euler Backward Iterative (EBI) 



Vertical Advection Scheme Implicit backward-Euler integration 



Integration Time Step 



Wind speed dependent, but generally 5 to 60 seconds for the 4-km 



grid, 1-5 minutes for the 12-km grid, and 5-15 minutes for the 36-



km grid 



Horizontal Advection Scheme Piecewise Parabolic Method (PPM) 











● ● ●    8. Air Quality Modeling 



● ● ●    101 



8.2.2 Meteorological Inputs 



Meteorological inputs to the CAMx model were developed using WRF, as described in Chapter 6. The 



key input fields include three-dimensional winds, temperature, moisture, and turbulence parameters. 



The most recent version of the WRF-to-CAMx model interface (WRFCAMx) program, with a minimum 



eddy diffusivity (Kv) value of 0.1 m2/s, was used to process the WRF output data and prepare the 



CAMx-ready meteorological input files. The KVPATCH utility was used to increase minimum Kv values 



over urban land surfaces to 1.0 m2/s, where turbulence and diffusion are enhanced. Urban grid cells 



were identified based on the input land use data set. WRF was executed in 5.5-day blocks initialized 



at 12:00 UTC every five days. Twelve hours of spin-up31 were included in each modeling block, but 



data from the spin-up periods were not used in the air quality model. Data from the modeling blocks 



were used to develop a continuous input dataset for CAMx. 



8.2.3 Emissions Inputs 



The development of emissions inputs to the CAMx model is described in Chapter 7. On-road mobile 



sources were the dominant anthropogenic source of NOx and VOC emissions in 



Albuquerque/Bernalillo County. Both NOx and VOC emissions from nonroad and non-point sources 



were also significant. In New Mexico, emissions from oil and gas activity were also significant.  



8.2.4 Boundary and Initial Conditions 



Boundary conditions represent pollution inflow into the model, while initial conditions represent the 



starting point for the model. The initial and boundary conditions were based on 6-hour data from 



the Model for Ozone and Related chemical Tracers (MOZART) (Emmons et al., 2010), as made 



available from the National Center for Atmospheric Research (http://www.acom.ucar.edu/wrf-



chem/mozart.shtml). Data were prepared for CAMx using the “mozart2camx” pre-processing 



program. MOZART outputs were used to define boundary conditions for the 36-km domain. 



Boundary conditions for the 12-km and 4-km domains were provided by CAMx outputs from their 



parent domains. The impact of initial concentrations on the air quality simulation is minimized by 



using a 10-day model spin-up period. 



8.2.5 Photolysis Rates 



The Tropospheric Ultraviolet and Visible (TUV) radiative transfer model was used to calculate day-



specific photolysis rate inputs. The “look-up” tables generated by TUV provide photolysis rates as a 



                                                   
31 “Spin-up” refers to the time period after the model is initialized when the model is adjusting from the initial atmospheric state. 



Modeling results from the spin-up periods are not reliable and therefore are excluded from the analysis. The length of spin-up 



needed depends on the model and on the intended application. For WRF, a 12-hour spin-up period is considered adequate for air 



quality modeling applications. For CAMx, several days of spin-up are needed. 





http://www.acom.ucar.edu/wrf-chem/mozart.shtml


http://www.acom.ucar.edu/wrf-chem/mozart.shtml
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function of latitude, altitude, solar zenith angle, surface ultraviolet albedo, and column ozone. The 



column ozone data were based on data from the Ozone Monitoring Instrument (OMI) satellite 



platform. Data gaps were filled by temporal interpolation between days with valid data. Ultraviolet 



albedo is based on land use data.  



8.3 Model Performance Evaluation Approach 



Air quality model performance was evaluated using time series and spatial plots comparing observed 



and predicted parameters, and by conducting a statistical evaluation of those parameters. The goals 



of this MPE were to review the base-case modeling and provide insights on ozone episodes in 



Albuquerque/Bernalillo County, assess the suitability of the CAMx output to support subsequent air 



quality sensitivity modeling analyses, and determine whether CAMx is adequately replicating the key 



processes that influence local and regional air quality.  



The emphasis of this MPE is on ozone formation, pollutant transport, and diffusion, with a particular 



focus on the model’s performance in Albuquerque/Bernalillo County and the Albuquerque MSA 



within the 4-km modeling domain. An evaluation was also conducted for the 12-km modeling 



domain, since results from this domain also influence the source apportionment analysis described in 



Chapter 9. Capturing regional recirculation and long-range transport of ozone and its precursors is 



important to characterize the apportionment of ozone. 



The Atmospheric Model Evaluation Tool (AMET)32 (Appel et al., 2017; 2011) was used to conduct the 



evaluation. AMET was developed by the EPA and uses the MySQL database and R statistical software 



to calculate MPE statistics and generate analysis graphics. Hourly ozone concentration data from 



EPA’s AQS were used in the evaluation. Equations for calculating the statistical metrics used in this 



MPE are given in Table 26. This MPE consisted of a statistical analysis of biases and errors in near-



surface ozone concentrations, and a visual analysis of spatial and time series plots. Observations and 



modeled predictions were paired in space and time for the statistical analysis based on a nearest-



neighbor approach. 



                                                   
32 AMET software and documentation are available through the Community Modeling and Analysis System Center at 



https://www.cmascenter.org.  





https://www.cmascenter.org/
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Table 26. Statistical model performance metrics. 



Parameter Definitiona 



Mean bias (MB) 
1



N
∑(Mi − Oi) 



Mean error (ME) 
1



N
∑|Mi − Oi| 



Root mean squared error (RMSE) √
∑(Mi − Oi)



2



N
 



Fractional bias (FB) 100% ∗
2



N
∑



(Mi − Oi)



(Mi + Oi)
 



Fractional error (FE) 100% ∗
2



N
∑



|Mi − Oi|



(Mi + Oi)
 



Normalized mean bias (NMB) 100% ∗
∑(Mi − Oi)



∑Oi
 



Normalized mean error (NME) 100% ∗
∑|Mi − Oi|



∑Oi
 



Coefficient of determination (r2) 
[(𝑀𝑖 − �̅�)(𝑂𝑖 − �̅�)]2



∑(𝑀𝑖 − �̅�)2∑(𝑂𝑖 − �̅�)2
 



Index of Agreement (IOA) 1 −
∑(𝑂𝑖 −𝑀𝑖)



2



∑(|𝑀𝑖 − �̅�| + |𝑂𝑖 − �̅�|)2
 



a Mi is the modeled concentration at time and location i, Oi is the observed concentration at time and 



location i, N is the number of paired observation/model concentrations, �̅� is the mean modeled 



concentration, and �̅� is the mean observed concentration. 



Ozone data from six monitoring sites in the Albuquerque MSA were included in the evaluation (see 



Chapter 3). Data from the Double Eagle site were included only for the statistical evaluation of peak 



8-hr average ozone concentrations. Ozone data in the Albuquerque MSA are available for more than 



98% of the time in June–July 2017. For ozone precursor species, NOx observations are available at the 



Del Norte and South Valley sites. VOC observations are not available in Albuquerque/Bernalillo 



County or in the Albuquerque MSA, which is a limitation of this MPE. 



Since the mid-1990s, model performance evaluations have been conducted for CAMx and its 



predecessors. The results of these evaluations provide a foundation to compare against the current 



CAMx modeling. Using these past simulations as a guide, two sets of air quality model performance 



benchmarks are considered. These benchmarks are shown alongside the statistical performance 



results to place the MPE results into context.  



Benchmarks that were introduced in earlier EPA modeling guidance for the 1-hour ozone standard 



(U.S. Environmental Protection Agency, 1991) are provided in Table 27. Additional model 



performance goals for mean fractional bias (MFB) and mean fractional error (MFE) are frequently 
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used in the scientific literature (Boylan and Russell, 2006) and are listed in Table 28. The use of 



normalized mean bias (NMB) and normalized mean error (NME) to characterize air quality model 



performance is consistent with the recommendations in Simon et al. (2012) and current modeling 



guidance. In practice, ozone model performance statistics are calculated for all observation-



prediction pairs when the observed maximum daily average 8-hour ozone concentration is greater 



than or equal to 60 ppb. The use of a threshold concentration is preferred in order to assess model 



performance for the range of ozone concentrations that are of importance in most modeling 



applications.  



Table 27. Model performance benchmarks for all observation-prediction pairs when the 



observed ozone concentration is above 60 ppb. 



Metric Benchmark 



Normalized Mean Bias (NMB) ≤ ±15% 



Normalized Mean Error (NME) ≤ 35% 



Table 28. Air quality model performance benchmarks for MFB and MFE. 



Mean 



Fractional 



Bias 



Mean 



Fractional 



Error 



Comment 



≤ ±15% ≤35% 



Level of performance that would be considered “good” for 



ozone, and “exceptional” for individual PM species. For individual 



PM species, measurement uncertainties may exceed this goal. 



≤ ±30% ≤50% 
Performance goal that would be considered “acceptable” for 



ozone, and “good” for individual PM species. 



≤ ±60% ≤75% 



Performance criteria that would be considered “average” or 



“acceptable” for individual PM species. For ozone and PM 



species with significant abundance, exceeding these criteria 



could indicate problems with the modeling system. 



8.4 Summary of Model Performance 



The CAMx model performance was good in both the 4-km and 12-km domains for the modeled 



2017 ozone episode days. The combined hourly ozone performance statistics with no concentration 



cutoff are shown in Table 29. Hourly ozone performance statistics for observed ozone concentrations 



greater than 60 ppb are shown in Table 30. CAMx performance was always within benchmarks for 



acceptable model performance, and in most cases was also within benchmarks for good model 
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performance. CAMx generally overpredicted ozone concentrations when considering the full range 



of ozone concentrations, and underpredicted observed concentrations when ozone was high 



(>60 ppb). The index of agreement was relatively high (0.75 and higher), indicating good overall 



agreement between predictions and observations on an hourly basis. Overall, statistical model 



performance was slightly better during the July episode than during the June episode, though there 



were fewer modeled days in the June episode. 



Table 29. CAMx ozone MPE results with no ozone concentration cutoff for the June and July 



episodes. Green cells indicate metrics that fell within the benchmark for good model 



performance. N is the number of observations. 



Statistical 



Metric 



Value 



12-km Grid 



June Episode 



Value 



4-km Grid 



June Episode 



Value 



12-km Grid 



July Episode 



Value 



4-km Grid 



July Episode 



Benchmark 



N 512 27 517 26 – 



MB [ppb] 1.5 1.2 1.1 0.6 – 



ME [ppb] 9.9 10.3 10.0 9.6 – 



RMSE [ppb] 12.6 13.6 13.0 12.4 – 



NMB [%] 4.0 3.0 2.7 1.3 ≤ ±15% 



NME [%] 27.6 25.0 26.0 21.9 ≤35% 



FB [%] 11.4 9.0 11.0 3.5 ≤ ±15% 



FE [%] 31.5 34.1 29.7 25.6 ≤35% 



R 0.71 0.68 0.70 0.59 – 



IOA 0.83 0.80 0.82 0.75 – 
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Table 30. CAMx ozone MPE results for concentrations >60 ppb for the June and July 



episodes. Green cells indicate metrics that fell within the benchmark for good model 



performance. Yellow cells indicate values that fell within the benchmark for acceptable model 



performance. N is the number of observations. 



Statistical 



Metric 



Value 



12-km Grid 



June Episode 



Value 



4-km Grid 



June Episode 



Value 



12-km Grid 



July Episode 



Value 



4-km Grid 



July Episode 



Benchmark 



N 214 26 413 25 – 



MB [ppb] -10.9 -8.4 -13.4 -9.5 – 



ME [ppb] 11.9 9.0 14.5 10.5 – 



RMSE 14.5 10.9 18.4 12.7 – 



NMB [%] -15.5 -12.7 -19.4 -14.5 ≤ ±15% 



NME [%] 16.9 13.6 20.9 16.1 ≤35% 



FB [%] -17.4 -14.0 -22.0 -16.3 ≤ ±15% 



FE [%] 18.7 14.9 23.6 17.8 ≤35% 



 



Spatial plots of NMB and NME in the 4-km domain when ozone was greater than 60 ppb are shown 



in Figure 54 for the June episode and Figure 55 for the July episode. Consistent with Table 29 and 30 



above, CAMx underpredicts ozone concentrations at the higher concentration range. Based on 



Figure 54 and 55, the model error was smaller in the Albuquerque MSA compared to the El Paso 



area. The modeling errors in El Paso are likely influenced by uncertainty in the Mexico emissions 



inventory. Notably, the model performed well at monitoring sites in northwestern New Mexico in the 



Farmington area, where there are significant NOx emissions from power plants and VOC emissions 



from nearby oil and gas extraction. 











● ● ●    8. Air Quality Modeling 



● ● ●    107 



 



Figure 54. Ozone NMB (left) and NME (right) for the 4-km domain during hours with ozone 



greater than 60 ppb during June 12-16, 2017. 



 



Figure 55. Ozone NMB (left) and NME error (right) for the 4-km domain during hours with 



ozone greater than 60 ppb during July 3-14, 2017. 



Hourly performance statistics for five ozone sites in the Albuquerque MSA are shown in Table 31 for 



the June episode and Table 32 for the July episode. Overall, CAMx performs well, and performance 



metrics were within the benchmarks for good or acceptable model performance. The model 



performed best at South Valley, with very low bias during the July episode. Biases and errors were 



largest at Del Norte. Consistent with the domain-wide statistics, CAMx underpredicted ozone when 



concentrations were above 60 ppb, and performance was slightly better for the July episode than for 



the June episode. Based on our review of the modeling outputs, non-local influences, in part from 



fires, were more prevalent in the June episode than in the July episode. 
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Table 31. CAMx ozone MPE results in the Albuquerque MSA for concentrations greater than 



60 ppb for the June episode. Green cells indicate metrics that fell within the benchmark for 



good model performance. Yellow cells indicate values that fell within the benchmark for 



acceptable model performance. 



Metric Del Norte South Valley Foothills Bernalillo Los Lunas 



MB [ppb] -13.1 -5.6 -8.3 -9.7 -8.1 



ME [ppb] 13.1 6.1 8.4 9.7 9.1 



RMSE 13.9 7.7 10.1 11.3 10.9 



NMB [%] -19.3 -8.4 -12.2 -14.4 -11.8 



NME [%] 19.3 9.1 12.3 14.4 13.2 



FB [%] -21.8 -9.0 -13.2 -15.8 -12.9 



FE [%] 21.8 9.7 13.3 15.8 14.4 



Table 32. CAMx ozone MPE results in the Albuquerque MSA for concentrations greater than 



60 ppb for the July episode. Green cells indicate metrics that fell within the benchmark for 



good model performance. Yellow cells indicate values that fell within the benchmark for 



acceptable model performance. 



Metric Del Norte South Valley Foothills Bernalillo Los Lunas 



MB [ppb] -12.1 0.2 -7.1 -7.1 -5.2 



ME [ppb] 12.1 6.5 7.6 7.6 5.7 



RMSE 13.8 7.1 9.0 9.2 7.1 



NMB [%] -18.0 0.3 -10.8 -11.0 -8.0 



NME [%] 18.2 10.1 11.5 11.8 8.8 



FB [%] -20.6 -0.2 -11.5 -11.8 -8.4 



FE [%] 20.7 10.1 12.2 12.5 9.3 



 



When considering daily maximum 8-hour average ozone concentrations, the model performance 



statistics for high observed ozone days (>60 ppb) at the Albuquerque MSA sites was also good, as 



summarized in Tables 33 and 34. The Double Eagle site was not included in the hourly ozone 



performance statistics, but was included in the evaluation of peak 8-hour ozone concentrations. The 



best performing site was South Valley in both the June and July episodes. Biases and errors were 



largest at Double Eagle (June episode) and Del Norte (July episode). Double Eagle is west of the City 



of Albuquerque; therefore, with winds blowing from the west during the June episode, a low bias at 



Double Eagle indicates that CAMx may underrepresent the inflow of ozone into 



Albuquerque/Bernalillo County. Performance at Double Eagle was much better in the July episode.  
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Table 33. CAMx peak 8-hour ozone MPE results in the Albuquerque MSA for concentrations 



greater than 60 ppb in the 4-km domain for the June episode. Green cells indicate values that 



fell within the benchmark for good model performance.  



Metric 
Del 



Norte 



South 



Valley 
Foothills Bernalillo 



Los 



Lunas 



Double 



Eagle  



NMB (%) -9% -7% -12% -12% -11% -14% 



NME (%) 9% 7% 12% 12% 11% 14% 



FB (%) -17% -8% -12% -17% -12% -15% 



FE (%) 17% 8% 12% 17% 12% 15% 



Table 34. CAMx peak 8-hour ozone MPE results in the Albuquerque MSA for concentrations 



greater than 60 ppb in the 4-km domain for the July episode. Green cells indicate values that 



fell within the benchmark for good model performance. 



Metric 
Del 



Norte 



South 



Valley 
Foothills Bernalillo 



Los 



Lunas 



Double 



Eagle  



NMB (%) -11% 1% -7% -7% -4% -5% 



NME (%) 11% 3% 7% 7% 4% 5% 



FB (%) -15% 1% -9% -11% -8% -9% 



FE (%) 15% 6% 9% 11% 8% 9% 



Model performance varied from day to day, and CAMx did not always perfectly match the observed 



ozone plumes. However, the model did well on most days at predicting the area-wide maximum 8-



hour average ozone concentration, as shown in Figures 56 and 57. Consistent with the performance 



statistics, CAMx was better at predicting peak ozone concentrations in the July episode compared to 



the June episode. Note that the high ozone days in the Albuquerque MSA were June 14-15, July 7, 



and July 10-11. 
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Figure 56. Peak modeled (red line) and observed (blue line) 8-hour ozone concentration in 



the Albuquerque MSA during the June episode. 



 
 



Figure 57. Peak modeled (red line) and observed (blue line) 8-hour ozone concentration in 



the Albuquerque MSA during the July episode. 
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8.5 June 2017 Ozone Episode 



As shown in the spatial plots of modeled peak 8-hr average ozone concentrations in Figure 58, the 



June episode started with relatively low ozone concentrations across New Mexico due to a frontal 



passage and an associated increase in wind speeds. Ozone concentrations in Albuquerque/Bernalillo 



County increased as surface high pressure built behind the front on June 13. On June 12 and 13, 



peak modeled ozone concentrations ranged from 40 to 55 ppb. CAMx did not capture the observed 



increase in ozone concentrations on June 13. The observed and modeled wind speeds in the City of 



Albuquerque on the afternoon of June 13 were from the west at 10-20 mph, yet observed ozone 



concentrations spiked to the 70 ppb range during the afternoon hours. This spike occurred at all six 



ozone monitors in the Albuquerque MSA. Also, the maximum observed 8-hour ozone on June 13 



was 71 ppb at the NMED Coyote monitor in the Santa Fe National Forest, and 65 ppb at the NMED 



Santa Fe monitor. This indicates that CAMx missed some regional pollutant transport or failed to fully 



characterize fire influences on June 13. 



The model did capture the observed increase in ozone on subsequent days, as regional 



concentrations increased to 55-70 ppb on June 14-16. Modeled ozone concentrations in 



Albuquerque/Bernalillo County were influenced by regional fires, and potentially by emissions from 



Phoenix as well, as the regional winds were generally blowing from the west and southwest during 



the June episode. Modeled ozone concentrations were closer to observed values on June 14, and 



closer still on June 15. On June 15, the modeled peak 8-hr average ozone concentration reached 66 



ppb at the South Valley monitor, 67 ppb at the Foothills monitor, 62 ppb at the Bernalillo monitor (in 



Sandoval County), 65 ppb at the Los Lunas monitor (in Valencia County), and 62 ppb at the Double 



Eagle monitor. Observed 8-hour ozone concentrations on June 15 ranged from 67 to 72 ppb. 



Figures 59 and 60 show the modeled peak 8-hr average ozone concentrations in 



Albuquerque/Bernalillo County on June 14 and 15 overlaid with the monitored concentrations. The 



modeled concentrations are generally 5-10 ppb lower than the monitored concentrations, and the 



peak modeled concentration are displaced from the observed peak. Concentrations in the 60-65 ppb 



range are modeled across much of the Albuquerque MSA, and this widespread ozone is reflected in 



the observations. The highest ozone concentrations on both days were modeled east of the Foothills 



site (the high ozone site on these days), which suggests that WRF did not fully capture the local wind 



flow effects of the Sandia Mountains on these days. There were also some local mismatches between 



modeled and observed winds in Albuquerque/Bernalillo County.  











● ● ●    8. Air Quality Modeling 



● ● ●    112 



 



Figure 58. Spatial plots of modeled peak 8-hr average ozone concentrations in the 4-km 



domain for the June episode. 
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Figure 59. Spatial plot of peak 8-hr ozone concentrations in the Albuquerque MSA, with 



overlay of monitored concentrations, on June 14. 



 



Figure 60. Spatial plot of peak 8-hr ozone concentrations in the Albuquerque MSA, with 



overlay of monitored concentrations, on June 15. 
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Modeled ozone concentrations are lower in the 4-km grid cell containing the Del Norte monitor on 



both June 14 and 15. The lower concentration relative to the surrounding grid cells is a result of high 



modeled NO2 concentrations (see Figure 61), which are associated with emissions from I-40 being 



allocated to this grid cell of the 4-km domain. This grid cell is also close to I-25. 



 



Figure 61. Hourly observed (blue line) and modeled (red line) NO2 concentrations at the Del 



Norte monitor during the June episode. 



Time series of the observed and modeled hourly ozone concentrations in the Albuquerque MSA are 



shown in Figures 62 and 63. In general, the model underpredicts the highest observed 



concentrations during the day and overpredicts the lowest observed concentrations at night. The 



magnitude of these biases is larger at the Double Eagle site than at the other sites. CAMx 



underpredicts both daytime and nighttime ozone concentrations at the Del Norte monitor. At most 



sites, the highest daytime ozone concentrations are sustained for several hours, while the modeled 



ozone drops more quickly in the late afternoon. For example, at South Valley, CAMx accurately 



predicts the daytime ozone peak (both timing and magnitude) on June 13-15, but the model does 



not sustain those peaks. One exception is at the Bernalillo site in Sandoval County, where modeled 



concentrations remain high throughout the afternoon on most of the episode days. 
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Figure 62. Time series of hourly observed (gray line) and modeled (red line) ozone 



concentrations in the Albuquerque MSA during June 12-16, 2017. 
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Figure 63. Time series of hourly observed (blue line) and modeled (orange line) ozone 



concentrations during June 12-17, 2017, at the Double Eagle monitor. 



Time series of the observed and modeled peak 8-hr average ozone concentrations in the 



Albuquerque MSA are shown in Figures 64 and 65.  
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Figure 64. Time series of observed (blue line) and modeled (orange line) peak 8-hr average 



ozone concentrations in the Albuquerque MSA during June 13-16, 2017. 
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Figure 65. Time series of observed (blue line) and modeled (orange line) peak 8-hr average 



ozone concentrations at the Double Eagle site during June 13-16, 2017. 



8.6 July 2017 Ozone Episode 



The spatial plots of modeled peak 8-hr average ozone concentrations for the July episode (Figure 66) 



show the locally influenced ozone concentrations in Albuquerque/Bernalillo County. Figures 67 and 



68 show the modeled peak 8-hr average ozone concentrations in Albuquerque/Bernalillo County on 



July 7 and 10, overlaid with the monitored concentrations. Modeled concentrations in 



Albuquerque/Bernalillo County increase between July 4 and July 7, the first day with observed ozone 



greater than 70 ppb in the July episode. Modeled concentrations then decrease on July 8 and July 9 



before peaking again on July 10 and July 11, the last two episode days with 8-hour ozone greater 



than 70 ppb. Throughout New Mexico, modeled peak 8-hr average ozone concentrations were 50-60 



ppb, while high concentrations in Albuquerque/Bernalillo County were 60-70 ppb. The highest 



modeled concentrations occur on July 10 and 11, with the highest 8-hour concentration (71 ppb) 



modeled on July 10 at the South Valley monitor. The modeled ozone concentrations are generally 5-



10 ppb lower than the monitored concentrations. 
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Figure 66. Spatial plots of modeled peak 8-hr average ozone concentrations in the 4-km 



domain for the July episode. 
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Figure 67. Spatial plot of peak 8-hr ozone concentrations in the Albuquerque MSA, with 



overlay of monitored concentrations, on July 7. 



 



Figure 68. Spatial plot of peak 8-hr ozone concentrations in the Albuquerque MSA, with 



overlay of monitored concentrations, on July 10. 
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CAMx underpredicted peak 8-hr ozone concentrations on July 7. The highest modeled 8-hr ozone 



concentration in Albuquerque/Bernalillo County was 67 ppb, while the highest observation was 76 



ppb at the Del Norte site. On several days during the July modeling episode, scattered 



thunderstorms were observed and modeled in the high terrain in northern New Mexico. Outflow 



boundaries from these thunderstorms impacted winds in Albuquerque/Bernalillo County on some 



afternoons. The WRF model did not reproduce the exact timing and location of these thunderstorms 



and their associated winds. On July 7, WRF modeled a thunderstorm over the Sandia Mountains that 



briefly produced strong northeast winds across the City of Albuquerque (Figure 69) and disrupted 



CAMx predictions of ozone formation and pollutant transport. Based on satellite imagery, some 



clouds did develop over the Sandia Mountains on July 7, and thunderstorms were observed north of 



the City of Albuquerque, but those storms did not affect observed winds at the Albuquerque airport. 



Despite this mismatch between observed and modeled winds, CAMx still produced a peak 8-hr 



ozone concentration near 70 ppb in Albuquerque/Bernalillo County on July 7. The air quality model 



still produces useful results despite imperfect hourly agreement with observations. 



 
Figure 69. Temperature (colors), wind vectors (arrows), and terrain (contour lines) modeled by 



WRF in the Albuquerque MSA on July 7, 2017, at 6:00 p.m. local time. 



CAMx was able to produce peak 8-hour ozone concentrations in excess of 70 ppb on both July 10 



and July 11. On July 10, Foothills was the high ozone site, but CAMx placed the highest ozone 



concentrations to the east and south of the City of Albuquerque. On July 11, the highest modeled 



concentrations were east and northeast of the City of Albuquerque. The peak modeled 



concentrations tended to be displaced from the peak monitored locations. The extent of the ozone 



plume across the Albuquerque MSA was modeled well on July 10, as the model produced 8-hour 



ozone concentrations of 60-65 ppb to the south at Los Lunas (in Valencia County), to the north at 
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Bernalillo (in Sandoval County), and to the west at Double Eagle, where the observed 8-hour ozone 



was 67 ppb. 



As in the June episode, higher modeled concentrations are displaced from the monitor locations, and 



on some days, modeled ozone concentrations are lower at the 4-km grid cell containing the Del 



Norte monitor. High modeled NO2 concentrations, associated with emissions from I-40 being 



allocated to this grid cell of the 4-km domain, are shown in Figure 70. Figure 71 shows the 4-km 



model grid cells in the vicinity of the Del Norte monitor.  



 



Figure 70. Hourly observed (blue line) and modeled (red line) NO2 concentrations at the Del 



Norte monitor during the July episode. 



 
 



Figure 71. Grid cells of the 4-km domain (white squares) in the City of Albuquerque near the 



Del Norte air quality monitoring site. 
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Time series of the observed and modeled hourly ozone concentrations in the Albuquerque MSA are 



shown in Figures 72 and 73. In general, the model underpredicts the highest observed 



concentrations during the day and overpredicts the lowest observed concentrations at night. 



Compared to the June episode, the model does a slightly better job of capturing the high ozone 



concentrations at most sites. Nighttime ozone is overpredicted, especially at Double Eagle and South 



Valley, but the daytime ozone predictions at Double Eagle and South Valley are quite good.  



CAMx underpredicts both daytime and nighttime ozone concentrations at the Del Norte monitor. 



Compared to the June episode, the model was somewhat better at sustaining the highest ozone 



concentrations during the afternoon hours. The modeled ozone still tends to drop more quickly in 



the late afternoon compared to the observations. 
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Figure 72. Time series of hourly observed (gray line) and modeled (red line) ozone 



concentrations in the Albuquerque MSA during July 3-14, 2017. 
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Figure 73. Time series of hourly observed (blue line) and modeled (orange line) ozone 



concentrations at the Double Eagle monitor during July 3-15, 2017. 



Time series of the observed and modeled peak 8-hr average ozone concentrations in the 



Albuquerque MSA are shown in Figures 74 and 75. Similar to the hourly results, the overall 



agreement between observed and modeled peak 8-hr ozone concentrations is good; the agreement 



is noticeably better in this episode than in the June episode. The model result is particularly good at 



the South Valley, Los Lunas, and Double Eagle monitoring sites, although the model underpredicts 



the high ozone concentration on July 7. The model also underpredicts the high ozone concentration 



on July 7 at the Del Norte site, and on July 10 at the Del Norte and Foothills sites. 
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Figure 74. Time series of observed (blue line) and modeled (orange line) peak 8-hr average 



ozone concentrations in the Albuquerque MSA during July 3-14, 2017. 
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Figure 75. Time series of observed (blue line) and modeled (orange line) peak 8-hr average 



ozone concentrations at the Double Eagle site during July 3-14, 2017. 



8.7 Summary 



Based on the MPE results and our statistical and diagnostic review, the base-case CAMx modeling is 



suitable for use in air quality modeling work, and is a useful tool for understanding ozone air quality 



and evaluating the impacts of future changes in emissions in Albuquerque/Bernalillo County. The 



overall model performance was within benchmarks for good air quality model performance (bias 



within ±15% of observed values and mean normalized error less than 35%). In the Albuquerque MSA, 



CAMx tracked the observed day-to-day changes in peak 8-hour ozone concentration, which 



indicates that the model captured the important local and regional meteorological conditions that 



affect pollutant concentrations in the region. 



The model results showed a consistent low bias when observed ozone concentrations were high 



(>60 ppb), which is not unusual for an air quality model. In the 4-km domain, the mean bias was 



around -9 ppb and the mean normalized error was around 15%. Model performance was better at 



some ozone monitors, with the best overall performance at the South Valley. Overall performance 



was slightly better for the July episode than for the June episode.  



Although hourly agreement was imperfect and CAMx did not always reproduce the highest ozone 



concentrations at the Albuquerque MSA monitoring sites, the model did produce ozone plumes with 



realistic spatial extents, with peak modeled 8-hour average ozone concentrations that were quite 



comparable to the maximum observed concentrations. The modeled ozone plumes were therefore 



displaced from their observed locations. One notable modeling challenge is that substantial mobile 



source NOx emissions from I-25 and I-40 are mixed into 4-km grid cells near the Del Norte site. This 



resulted in a reduction of modeled ozone concentrations around the Del Norte site, and is likely 



responsible for the additional bias and error at the Del Norte site. Therefore, it is important to 



examine model results at multiple sites when using the model to assess ozone impacts from emission 



controls. Based on the MPE results, reductions in mobile source NOx emissions may actually increase 



modeled ozone at Del Norte and reduce modeled ozone elsewhere. 
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Understanding the strengths and weakness of the air quality modeling results is important to put the 



results into context, and to anticipate potential challenges that may be encountered in the air quality 



modeling. As we anticipated from the WRF MPE, surface winds were a challenging aspect of the 



modeling. Differences in the timing and magnitude of terrain-driven diurnal wind shifts can affect 



ozone model performance. This impacted the CAMx model performance on some days, resulting in 



ozone plumes with reasonable magnitude and spatial extent, but imperfect placement and timing. 



Note that complex terrain is more challenging for the air quality modeling system because some 



terrain features, such as the Sandia Mountains, cannot be fully resolved by the modeling grid.  



Air quality observations are not fully representative of modeled grid volume averages, and emissions 



must artificially be mixed into relatively large grid volumes. Modeling at a higher spatial resolution 



(e.g., 1 km) could improve model performance, particularly at the Del Norte site, because the spatial 



distribution of NOx emissions from motor vehicles would be more accurately represented within the 



City of Albuquerque. This could reduce the emissions allocated to the model grid cell containing the 



Del Norte monitor and help alleviate the large ozone underestimation at that site. 
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9. Source Apportionment 



9.1 Overview 



This chapter documents results from the CAMx source apportionment modeling of ozone episodes 



in Albuquerque/Bernalillo County during June and July 2017. The source apportionment modeling 



was conducted using the Ozone Source Apportionment Technology (OSAT) feature in CAMx. A 



source tagging strategy was developed in consultation with Albuquerque EHD staff to evaluate the 



role of local and non-local emissions, specific emission source sectors (biogenic emissions, on-road 



mobile sources, and fires), and selected individual emission sources on ozone concentrations in 



Albuquerque/Bernalillo County. The modeling episodes selected for this analysis represent the 



majority of high ozone days in Albuquerque/Bernalillo County during 2017, and are described in 



Chapter 2. 



Figure 76 summarizes the average ozone source contributions in Albuquerque/Bernalillo County for 



days in the June 2017 and July 2017 modeling episodes when the peak modeled ozone 



concentration in Albuquerque/Bernalillo County was greater than or equal to 65 ppb. The source 



apportionment results show stark differences between the June and July 2017 ozone episodes. The 



high ozone concentrations in Albuquerque/Bernalillo County during the June episode were largely 



driven by non-local emissions from outside Albuquerque/Bernalillo County and New Mexico, 



whereas the high ozone concentrations during the July episode were driven more strongly by local 



emissions from within Albuquerque/Bernalillo County and New Mexico. 
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Figure 76. Average ozone source contributions in Albuquerque/Bernalillo County for days in 



the June episode (top) and July episode (bottom) when modeled peak 8-hr average ozone 



concentrations were greater than or equal to 65 ppb. The pie charts on the left represent the 



total ozone contribution, and the pie charts on the right represent the portion of ozone 



contributed by anthropogenic emissions in New Mexico. 
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These source apportionment results have important implications for air quality planning. The 



meteorological conditions, fire activity, and regional pollutant transport patterns that were associated 



with high ozone in Albuquerque/Bernalillo County were very different between the two modeling 



episodes. During the June episode, contributions from the western states and the CAMx boundary 



condition dominated ozone in Albuquerque/Bernalillo County and throughout New Mexico. 



Modeled ozone contributions from fires were up to 2 ppb in Albuquerque/Bernalillo County, and 



greater than 5 ppb in New Mexico as a result of fires burning within the state. Given the relatively 



small contributions from local anthropogenic emissions in June (about 6 ppb), local emission controls 



within Albuquerque/Bernalillo County would not be effective for reducing ozone concentrations in 



Albuquerque/Bernalillo County under these meteorological conditions. During the July episode, 



ozone contributions due to anthropogenic emissions from within Albuquerque/Bernalillo County 



were more prominent (12 ppb), and therefore local emission controls within Albuquerque/Bernalillo 



County would be more effective at reducing ozone concentrations under similar meteorological 



conditions.  



Ozone contributions in Albuquerque/Bernalillo County from the Four Corners, San Juan, and Prewitt 



Escalante power plants in New Mexico were less than 1 ppb (combined) on most days, as the 



regional wind patterns often limited their influence. On many days, ozone contributions from 



anthropogenic emissions in California, Texas, and other western states were larger than contributions 



from the major New Mexico power plants. The recent decommissioning of two units at the San Juan 



power plant, and the recent addition of NOx emission controls at the Four Corners power plant, will 



reduce future air quality impacts from these facilities. 



9.2 CAMx Source Apportionment Configuration 



9.2.1 Modeling Approach  



Ozone concentrations observed at any site may result from a combination of transported and locally 



produced ozone. Locally produced ozone may be a result of local or transported ozone precursors. 



Successful air quality planning requires an understanding of source contributions to ozone 



concentrations. The OSAT method developed for CAMx quantifies the contribution of various 



emissions source categories and regions to modeled ozone concentrations. This is accomplished by 



tracking the NOx and VOC emissions from each upwind source category and/or region of interest as 



well as the ozone produced by reactions of those emissions. Source contribution analysis can be 



used to identify and apportion the emissions sources contributing to local ozone concentrations. For 



example, source contribution analysis can be used to answer questions such as “How much lower 



would ozone values have been without wildfire emissions?” or “How much ozone in 



Albuquerque/Bernalillo County comes from emission sources outside Albuquerque/Bernalillo 



County?”  











● ● ●    9. Source Apportionment 



● ● ●    132 



Version 6.4 of CAMx includes recent updates to OSAT, known as OSAT3. OSAT3 includes an improved 



approach to handle NOx recycling and uses additional internal tracers to track source attribution of 



nitrogen through all forms of reactive nitrogen. The OSAT3 update improves estimates of local vs. 



non-local ozone contributions compared to prior versions of OSAT, and tends to allocate more ozone 



to long-range pollutant transport and less to local production.  



The CAMx source apportionment modeling was conducted with the Anthropogenic Precursor 



Culpability Assessment (APCA) option enabled. APCA is a variant of OSAT that takes into account the 



fact that certain source categories, such as biogenic emissions, are not controllable. For example, in 



situations where anthropogenic NOx combines with biogenic VOC, APCA allocates the resulting 



ozone production to the anthropogenic NOx emission source. As a result, using APCA results in more 



ozone formation attributed to anthropogenic NOx sources and less ozone formation attributed to 



biogenic VOC sources. The use of APCA is not discussed in EPA modeling guidance, but is consistent 



with EPA’s use of source apportionment in its CSAPR rulemaking (U.S. Environmental Protection 



Agency, 2016b). 



9.2.2 Source Tagging Strategy  



A tagging strategy was developed in consultation with Albuquerque EHD staff to capture potential 



ozone contributions from major NOx and VOC emission sources upwind of Albuquerque/Bernalillo 



County. To meet the objectives of the source contribution analysis, OSAT was configured to track 



ozone source contributions from several geographic source groups and emission source groups. 



Ozone contributions from a particular emissions source group are tracked for each source region. 



The combination of source region and emission source group is known as a “source tag.” A total of 



42 source tags were defined for this source apportionment assessment, which includes initial and 



boundary conditions that are tracked automatically by OSAT. 



The nine source regions for this study are shown in Figures 77 and 78. A separate source region is 



defined for the Denver area because emissions from that region may influence ozone concentrations 



in Albuquerque/Bernalillo County. Note that contributions from ozone and ozone precursors 



produced overseas (e.g., pollutant transport from Asia) are tracked through OSAT’s boundary 



condition tracers on the 36-km domain.33 CAMx tracks these boundary condition tracers as they 



propagate into the nested grids. International emissions from portions of Canada and Mexico that 



are within the modeling domain are represented by a single International source group. In 



Albuquerque/Bernalillo County, contributions from this international source category are mostly from 



Mexico since Canada is much further away than Mexico. Emissions from large water bodies, including 



the Pacific Ocean, Atlantic Ocean, Gulf of Mexico, and U.S. Great Lakes, are combined into a single 



“Offshore” source region. In some cases, a small portion of land-based emissions may be 



                                                   
33 Transport of ozone and precursor pollutants from Asia is predicted by the MOZART global model. The MOZART concentrations are 



brought into CAMx through the lateral boundary conditions of the 36-km domain and tracked by OSAT. 
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misallocated to the offshore category (and vice versa) due to imprecise alignment of model grid cells 



with the coastlines. 



 
Figure 77. Geographic source regions for the source apportionment modeling analysis, as 



depicted on the 36-km modeling domain.  



  



Figure 78. Geographic source regions for the source apportionment modeling analysis, as 



depicted on the 12-km (left) and 4-km (right) modeling domains. 
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In addition to the geographic source regions, ozone contributions were also tracked from four 



emissions source sectors: 



 Biogenic sources 



 On-road mobile sources 



 Wildland fire 



 Other anthropogenic emissions (e.g., nonroad mobile sources, EGU and non-EGU point 



sources, oil and gas sector, and other area sources).  



Ozone contributions were also tracked from three individual EGU point sources and one refinery: 



 Prewitt Escalante Generating Station 



 PNM San Juan Generating Station 



 Four Corners Power Plant 



 Western Refining Gallup Refinery 



The Escalante generating station is 85 miles west-northwest of the City of Albuquerque, while the 



San Juan and Four Corners power plants are in northwestern New Mexico about 150 miles from the 



City of Albuquerque. The Western Refining Gallup refinery is approximately 125 miles west-northwest 



from the City of Albuquerque. These four sources were tagged individually in the OSAT modeling. 



The average daily NOx emissions from these sources are shown in Table 35. The Western Refining 



Gallup refinery also emitted 0.1 tons/day of VOC.34  



Table 35. Average daily NOx emissions [tons/day] for individually tagged point sources in the 



source apportionment modeling. 



Source June Episode July Episode 



Prewitt Escalante 5 9 



San Juan 54 53 



Four Corners 31 33a 



Western Refining Gallup 1 1 



a Four Corners was not fully operational between July 9 and July 15. The NOx 



emissions from Four Corners averaged 55 tons/day between July 3 and July 8. 



The oil and gas sector is the biggest source of anthropogenic VOC emissions in New Mexico (see 



Chapter 7). However, resources were not sufficient to specifically track contributions from the oil and 



gas sector in this OSAT analysis; instead, this sector is included in the “other anthropogenic” 



                                                   
34 The Gallup refinery is permitted to emit 811 tons/year (2.22 tons/day) of NOx and 800 tons/year (2.19 tons/day) of VOCs. The 



facility reported 404 tons/year (1.1 tons/day) of NOx emissions for the 2014 NEI. 
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category. There is significant oil and gas activity in the northwestern and southeastern parts of New 



Mexico, and compressor stations are scattered throughout the Rio Grande Valley. The potential 



impact of oil and gas emissions on ozone in Albuquerque/Bernalillo County are explored as a 



sensitivity simulation in Chapter 10.  



9.3 Data Analysis Approach 



Raw output from a CAMx OSAT simulation consists of hourly ozone contributions from each source 



tag at each model grid cell. These hourly contributions were extracted and post-processed for all grid 



cells in Albuquerque/Bernalillo County. For each day and each grid cell, an 8-hr average ozone 



contribution for each source tag was calculated, based on the time period with the highest modeled 



8-hr average concentration at the receptor. This approach reflects contributions when the total 



modeled ozone concentrations are highest, and ensures that ozone contributions from all source 



tags sum to total modeled 8-hr ozone concentration each day. 



Ozone contributions can be determined by using the modeled 8-hr contributions in either an 



“absolute” or a “relative” sense. In the results shown here, absolute modeled contributions are used. 



Relative fractional (percentage) contributions are also shown. These fractional contributions can be 



combined with measured ambient concentrations to calculate ozone apportionment based on the 



relative source contributions. 



The overall base-case model performance was within benchmarks established by the air quality 



modeling community (see Chapter 8), but on some days the modeled ozone plumes were displaced 



from their observed positions. Therefore, to obtain a representative analysis of ozone source 



contributions, the daily contribution was calculated for the grid cell with the highest modeled ozone 



in Albuquerque/Bernalillo County.  



For each episode, the daily 8-hr ozone contributions for each tag were averaged across all days with 



modeled ozone concentrations greater than or equal to 65 ppb. This analysis approach is similar to 



the analysis approach established by EPA to support the CSAPR modeling analysis (U.S. 



Environmental Protection Agency, 2015b), except that the threshold used here is 65 ppb instead of 



70 ppb. A 65 ppb threshold was selected here to ensure that all days with significant modeled ozone 



in Albuquerque/Bernalillo County were included in the analysis. 



Several definitions of background ozone are used by EPA and researchers, depending on the study 



purpose and intended applications. Table 36 summarizes three common definitions of background 



ozone. Each definition builds upon the other. For example, natural background includes both the 



North American Background (NAB) and the U.S. Background (USB). Here, “background ozone” is 



defined as USB, which is the theoretical minimum ozone concentration achievable by U.S. regulatory 



policy. USB was also used by EPA to support the 2015 ozone NAAQS assessment (U.S. Environmental 



Protection Agency, 2014b). 











● ● ●    9. Source Apportionment 



● ● ●    136 



Table 36. Definitions of background ozone. 



Type Definition 



Natural Background 
Ozone concentration in the absence of all anthropogenic 



ozone precursor emissions 



North American Background 
Ozone concentration in the absence of North American 



anthropogenic ozone precursor emissions 



U.S. Background 
Ozone concentration in the absence of United States 



anthropogenic ozone precursor emissions 



 



9.4 June 2017 Ozone Episode  



Figure 79 summarizes the average ozone source contributions in Albuquerque/Bernalillo County for 



days in the June 2017 modeling episode when the peak modeled ozone concentration in 



Albuquerque/Bernalillo County was greater than or equal to 65 ppb, based on the daily data shown 



in Tables 37 and 38. Green wedges in the pie charts indicate contributions from the boundary 



conditions, biogenic emissions, and wildland fire. These sources, along with international 



anthropogenic emissions, make up the U.S. background ozone contribution. The blue wedges in 



Figure 79 indicate anthropogenic emissions outside of New Mexico, while orange wedges indicate 



anthropogenic emissions from within New Mexico. Figure 79 is based on OSAT results from the three 



highest modeled ozone days, June 14-16. CAMx was one day late in capturing the local and regional 



increase in ozone concentrations, and therefore did not reproduce the high observed ozone 



concentrations in Albuquerque/Bernalillo County on June 13 (see Chapter 8). 
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Figure 79. Average ozone source contributions in Albuquerque/Bernalillo County for days in 



the June episode when modeled peak 8-hr average ozone concentrations were greater than 



or equal to 65 ppb. The chart on the left represents the total ozone contribution (68 ppb), and 



the chart on the right represents the portion of ozone (14%, or 10 ppb) due to anthropogenic 



emissions in New Mexico. 
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Table 37. Modeled daily ozone source contributions (ppb and percentage) in Albuquerque/Bernalillo County 



for the June episode due to anthropogenic emissions from Albuquerque/Bernalillo County (ABQ), New 



Mexico (NM), the Denver Front Range areas (DEN), Texas (TX), California (CA), other western states (West), 



other eastern states (East), Canada and Mexico (Intl), fire, offshore sources (Ofsh), biogenic sources (Biog), and 



boundary conditions (BC). The total indicates the peak modeled 8-hr ozone concentration in 



Albuquerque/Bernalillo County. Bold values indicate days when the modeled peak 8-hr average ozone was 



greater than or equal to 65 ppb. 



Date ABQ NM DEN TX CA West East Intl Fire Ofsh Biog BC Total 



6/12/2017 
2.43 



(5%) 



1.14 



(2%) 



0.00 



(0%) 



0.00 



(0%) 



0.00 



(0%) 



0.32 



(1%) 



0.00 



(0%) 



0.71 



(1%) 



0.91 



(2%) 



0.56 



(1%) 



0.61 



(1%) 



43.87 



(87%) 
50.55 



6/13/2017 
1.78 



(3%) 



1.54 



(3%) 



0.00 



(0%) 



0.00 



(0%) 



1.21 



(2%) 



1.48 



(3%) 



0.03 



(0%) 



0.56 



(1%) 



0.27 



(0%) 



0.46 



(1%) 



0.78 



(1%) 



46.45 



(85%) 
54.56 



6/14/2017 
6.08 



(9%) 



2.69 



(4%) 



0.00 



(0%) 



0.00 



(0%) 



1.24 



(2%) 



2.44 



(4%) 



0.02 



(0%) 



0.29 



(0%) 



0.52 



(1%) 



0.44 



(1%) 



1.31 



(2%) 



51.92 



(78%) 
66.95 



6/15/2017 
7.40 



(11%) 



2.52 



(4%) 



0.00 



(0%) 



0.00 



(0%) 



1.16 



(2%) 



5.03 



(7%) 



0.01 



(0%) 



0.29 



(0%) 



1.60 



(2%) 



0.25 



(0%) 



1.52 



(2%) 



49.08 



(71%) 
68.86 



6/16/2017 
4.57 



(7%) 



5.72 



(9%) 



0.00 



(0%) 



0.00 



(0%) 



1.97 



(3%) 



5.70 



(9%) 



0.01 



(0%) 



0.20 



(0%) 



2.06 



(3%) 



0.28 



(0%) 



2.37 



(4%) 



43.91 



(66%) 
66.79 



Table 38. Modeled daily ozone source contributions (ppb and percentage relative to the U.S. anthropogenic 



ozone contribution [Total Anthro]) for Albuquerque/Bernalillo County for the June episode due to on-road 



mobile source emissions from Albuquerque/Bernalillo County (ABQ Onroad) and New Mexico (NM Onroad), 



other anthropogenic emissions groups in Albuquerque/Bernalillo County (ABQ Other Anthro) and New 



Mexico (NM Other Anthro), the three individual EGU point sources in New Mexico that were tagged, Western 



Refining Gallup facility, and anthropogenic emissions outside of New Mexico (Other Anthro). Total Anthro 



indicates the total modeled U.S. anthropogenic ozone contribution in Albuquerque/Bernalillo County. Bold 



values indicate days when the total modeled peak 8-hr average ozone was greater than or equal to 65 ppb. 



Date 
ABQ 



Onroad 



ABQ 



Other 



Anthro 



Prewitt 



Escalante 



EGU 



San 



Juan 



EGU 



Four 



Corners 



EGU 



Western 



Refining 



NM 



Onroad 



NM 



Other 



Anthro 



Other 



Anthro 



Total 



Anthro 



6/12/2017 
1.12 



(22%) 



1.31 



(25%) 



0.00  



(0%) 



0.00 



(0%) 



0.00 



(0%) 



0.00 



(0%) 



0.68 



(13%) 



0.46 



(9%) 



1.59 



(31%) 
5.16 



6/13/2017 
0.86 



(12%) 



0.92 



(13%) 



0.13  



(2%) 



0.00 



(0%) 



0.00 



(0%) 



0.02 



(0%) 



0.83 



(12%) 



0.56 



(8%) 



3.74 



(53%) 
7.06 



6/14/2017 
2.85 



(22%) 



3.23 



(25%) 



0.06  



(0%) 



0.06 



(0%) 



0.05 



(0%) 



0.01 



(0%) 



1.64 



(12%) 



0.87 



(7%) 



4.43 



(34%) 
13.20 



6/15/2017 
3.71 



(22%) 



3.69 



(22%) 



0.04  



(0%) 



0.02 



(0%) 



0.02 



(0%) 



0.01 



(0%) 



1.61 



(10%) 



0.83 



(5%) 



6.75 



(41%) 
16.68 



6/16/2017 
2.36 



(13%) 



2.21 



(12%) 



0.23  



(1%) 



0.49 



(3%) 



0.47 



(3%) 



0.02 



(0%) 



2.97 



(16%) 



1.55 



(8%) 



8.15 



(44%) 
18.45 
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During the June episode, the modeled peak 8-hr average ozone concentration in 



Albuquerque/Bernalillo County was greater than 65 ppb on 3 days, with an average of 68 ppb on 



those days (the averaged peak monitored ozone on these days was 72 ppb). Of that 68 ppb, U.S. 



anthropogenic sources outside Albuquerque/Bernalillo County contributed 16 ppb (24% of total 



ozone), while the boundary conditions contributed 48 ppb (71% of total ozone). The remaining 4 



ppb (5% of total ozone) came from anthropogenic international emissions (mostly from Mexico), 



biogenic emissions, and fire.  



Emissions from fires contributed between 0.5 and 2.0 ppb of ozone (around 2% of total ozone) in 



Albuquerque/Bernalillo County on the high ozone days. Contributions from fire emissions in New 



Mexico and outside New Mexico on June 15 are shown in Figure 80. The largest ozone contributions 



from fires were modeled south and west of Albuquerque/Bernalillo County.  



 



Figure 80. Modeled daily 8-hr ozone contributions on June 15, 2017, from fire emissions in 



New Mexico (left) and outside New Mexico (right). Green contours indicate ozone 



contributions of at least 1 ppb.  



Notably, between June 13 and June 14 the ozone contribution from boundary conditions increased 



by 5 ppb, and ozone contributions from both local and non-local anthropogenic source groups 



increased as well. CAMx underestimated the peak 8-hr ozone concentration in 



Albuquerque/Bernalillo County by 12 ppb on June 13. This underestimation was likely due to 



underrepresented regional ozone contributions, and lower-than-expected local photochemical ozone 



production. Fire contributions were also low on June 13 compared to other modeled days; therefore, 



fire contributions may have also been underrepresented in the model on June 13. 
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Because the regional winds were blowing from the west and southwest during the June episode, 



there were some ozone contributions from anthropogenic emissions in California and the western 



states, but negligible contributions from the Denver Front Range region, Texas, and the eastern 



states. Anthropogenic emissions from California contributed between 1 and 2 ppb of ozone in 



Albuquerque/Bernalillo County during the June episode, while anthropogenic emissions from other 



western states contributed up to 6 ppb of ozone. 



The New Mexico Anthropogenic wedge in Figure 79 includes contributions from anthropogenic 



emissions within New Mexico, which accounted for 14% of the total ozone in Albuquerque/Bernalillo 



County and more than half of the total U.S. anthropogenic ozone contribution during the June 



episode. The pie chart on the right in Figure 79 further subdivides New Mexico’s anthropogenic 



contribution by on-road mobile source emissions from Albuquerque/Bernalillo County (ABQ Onroad) 



and elsewhere in New Mexico (NM Onroad), contributions from Prewitt Escalante, Four Corners, and 



San Juan EGUs, and other anthropogenic emissions from Albuquerque/Bernalillo County (ABQ Other 



Anthro) and elsewhere in New Mexico (NM Other Anthro). Nearly two-thirds of the in-state 



anthropogenic ozone contribution in Albuquerque/Bernalillo County comes from local emissions in 



Albuquerque/Bernalillo County, split almost equally between on-road mobile sources and other 



anthropogenic source sectors.  



On high ozone days, anthropogenic emissions from within Albuquerque/Bernalillo County 



contributed between 5 and 7 ppb of ozone in Albuquerque/Bernalillo County. On-road mobile source 



emissions from Albuquerque/Bernalillo County contributed between 2 and 4 ppb of ozone, while on-



road mobile source emissions from other counties in New Mexico contributed another 2 ppb.  



Emissions from the Four Corners, San Juan, and Prewitt Escalante power plants in New Mexico 



contributed up to 1.2 ppb of ozone (combined) in Albuquerque/Bernalillo County on June 16, and no 



ozone on the other days. Contributions from the Four Corners and San Juan EGUs were more 



pronounced north of Albuquerque/Bernalillo County, but winds were not favorable for transporting 



those emissions further south into Albuquerque/Bernalillo County (see Figure 81). The ozone 



contribution from the Western Refining Gallup facility was negligible in Albuquerque/Bernalillo 



County on all modeled days and therefore is not represented in Figure 79. Outside of 



Albuquerque/Bernalillo County, emissions from the Western Refining Gallup facility contributed up to 



0.7 ppb of ozone in New Mexico during the June episode. 
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Figure 81. Modeled daily 8-hr ozone contributions on June 15, 2017, from the Four Corners, 



San Juan, and Prewitt Escalante EGUs and the Western Refining Gallup refinery. Green contours 



indicate ozone contributions of at least 1 ppb.  



Emissions from non-EGU point sources (e.g., various industrial facilities, oil and gas exploration and 



production), nonroad mobile sources (e.g., construction equipment and locomotives), and other area 



sources (e.g., gas stations, dry cleaners, and livestock facilities) contributed significantly to ozone in 



Albuquerque/Bernalillo County. As emissions from on-road mobile sources and EGUs have decreased 



over time, the proportion of emissions from other emission source sectors has increased. This is 



consistent with findings from other recent modeled source apportionment assessments for major 



U.S. cities (Collet et al., 2014; Vijayaraghavan et al., 2016), and therefore it is important to account for 



non-EGU point sources, nonroad mobile sources, and other area sources when considering ozone 



impacts and potential emission control strategies. Potential ozone impacts from oil and gas 



exploration in New Mexico are examined in a sensitivity modeling scenario in Chapter 10. 
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9.5 July 2017 Ozone Episode 



Figure 82 summarizes the average ozone source contributions in Albuquerque/Bernalillo County for 



days in the July 2017 modeling episode when the peak modeled ozone concentration in 



Albuquerque/Bernalillo County was greater than or equal to 65 ppb, based on the daily data shown 



in Tables 39 and 40. Green wedges in the pie charts indicate contributions from the boundary 



conditions, biogenic emissions, and wildland fire. These sources, along with international 



anthropogenic emissions, make up the U.S. background ozone contribution. The blue wedges in 



Figure 82 indicate anthropogenic emissions outside of New Mexico, while the orange wedges 



indicate anthropogenic emissions from within New Mexico. Figure 82 is based on OSAT results from 



the seven highest modeled ozone days (July 5-8 and July 10-12). On July 8, CAMx over-predicted 



ozone concentrations in Albuquerque/Bernalillo County (67 vs. 58 ppb), likely due to the lack of 



cloud cover in the model compared to the observations (see Chapter 8).  



During the July episode, the modeled peak 8-hr average ozone concentration in 



Albuquerque/Bernalillo County was greater than 65 ppb on seven days, with an average of 69 ppb on 



those days (the averaged peak monitored ozone on these days was also 69 ppb). Of that 69 ppb, U.S. 



anthropogenic sources contributed 26 ppb (38% of total ozone), while the boundary conditions 



contributed 37 ppb (54% of total ozone). The remaining 6 ppb (8% of total ozone) came from 



anthropogenic international emissions (mostly from Mexico), biogenic emissions, and fire. 



Contributions from U.S. background ozone were smaller in the July episode than in the June episode. 



Anthropogenic international emissions (mostly from Mexico) were more important in the July 



episode and contributed between 0.6 and 2.4 ppb of ozone, or around 2% of total ozone in 



Albuquerque/Bernalillo County on high ozone days. Fires contributed between 0.6 and 1.5 ppb of 



ozone (around 1% of total ozone on average) in Albuquerque/Bernalillo County on the high ozone 



days, with larger fire contributions on July 10-12 compared to July 5-8. Notably, the ozone 



contribution from boundary conditions decreased (from 40 to 35 ppb) as the July ozone episode 



progressed, while ozone contributions from fire increased. 
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Figure 82. Average ozone source contributions in Albuquerque/Bernalillo County for days in 



the July episode when modeled peak 8-hr average ozone concentrations were greater than 



or equal to 65 ppb. The chart on the left represents the total ozone contribution (69 ppb), and 



the chart on the right represents the portion of ozone (24%, or 17 ppb) due to anthropogenic 



emissions in New Mexico. 
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Table 39. Modeled daily ozone source contributions (ppb and percentage) in Albuquerque/Bernalillo County 



for the July episode due to anthropogenic emissions from Albuquerque/Bernalillo County (ABQ), New 



Mexico (NM), the Denver Front Range areas (DEN), Texas (TX), California (CA), other western states (West), 



other eastern states (East), Canada and Mexico (Intl), fire, offshore sources (Ofsh), biogenic sources (Biog), and 



boundary conditions (BC). The total indicates the peak modeled 8-hr ozone concentration in 



Albuquerque/Bernalillo County. Bold values indicate days when the modeled peak 8-hr average ozone was 



greater than or equal to 65 ppb. 



Date ABQ NM DEN TX CA West East Intl Fire Ofsh Biog BC Total 



7/3/2017 
5.79 



(10%) 



1.87 



(3%) 



0.00 



(0%) 



0.07 



(0%) 



1.92 



(3%) 



2.28 



(4%) 



0.01 



(0%) 



2.11 



(4%) 



1.33 



(2%) 



1.45 



(3%) 



1.84 



(3%) 



37.12 



(67%) 
55.79 



7/4/2017 
5.02 



(8%) 



9.08 



(15%) 



0.00 



(0%) 



0.03 



(0%) 



2.24 



(4%) 



4.23 



(7%) 



0.01 



(0%) 



1.67 



(3%) 



1.51 



(2%) 



1.19 



(2%) 



2.84 



(5%) 



32.99 



(54%) 
60.81 



7/5/2017 
10.79 



(16%) 



3.33 



(5%) 



0.97 



(1%) 



0.01 



(0%) 



1.92 



(3%) 



5.52 



(8%) 



0.02 



(0%) 



0.60 



(1%) 



0.91 



(1%) 



0.54 



(1%) 



3.54 



(5%) 



40.14 



(59%) 
68.29 



7/6/2017 
13.19 



(19%) 



3.89 



(6%) 



0.87 



(1%) 



0.75 



(1%) 



0.95 



(1%) 



3.81 



(5%) 



0.23 



(0%) 



0.62 



(1%) 



0.73 



(1%) 



0.31 



(0%) 



5.04 



(7%) 



40.34 



(57%) 
70.73 



7/7/2017 
9.40 



(14%) 



4.21 



(6%) 



0.52 



(1%) 



2.95 



(4%) 



0.60 



(1%) 



2.32 



(3%) 



0.77 



(1%) 



1.13 



(2%) 



0.57 



(1%) 



0.27 



(0%) 



5.69 



(8%) 



38.91 



(58%) 
67.34 



7/8/2017 
9.18 



(14%) 



5.95 



(9%) 



0.90 



(1%) 



2.76 



(4%) 



0.70 



(1%) 



3.09 



(5%) 



0.67 



(1%) 



1.57 



(2%) 



0.99 



(1%) 



0.51 



(1%) 



4.82 



(7%) 



35.73 



(53%) 
66.87 



7/9/2017 
9.14 



(14%) 



4.26 



(7%) 



0.49 



(1%) 



1.02 



(2%) 



1.09 



(2%) 



5.92 



(9%) 



0.25 



(0%) 



1.40 



(2%) 



1.32 



(2%) 



0.48 



(1%) 



4.05 



(6%) 



34.15 



(54%) 
63.57 



7/10/2017 
16.47 



(23%) 



4.96 



(7%) 



1.36 



(2%) 



0.67 



(1%) 



0.97 



(1%) 



5.81 



(8%) 



0.30 



(0%) 



1.10 



(2%) 



1.46 



(2%) 



0.38 



(1%) 



4.61 



(6%) 



34.28 



(47%) 
72.37 



7/11/2017 
16.27 



(23%) 



5.07 



(7%) 



0.76 



(1%) 



0.99 



(1%) 



0.69 



(1%) 



4.19 



(6%) 



0.30 



(0%) 



1.22 



(2%) 



1.13 



(2%) 



0.33 



(0%) 



4.13 



(6%) 



35.84 



(51%) 
70.92 



7/12/2017 
11.03 



(17%) 



4.70 



(7%) 



0.34 



(1%) 



1.85 



(3%) 



1.38 



(2%) 



3.57 



(5%) 



0.23 



(0%) 



2.38 



(4%) 



1.03 



(2%) 



0.64 



(1%) 



3.71 



(6%) 



34.59 



(53%) 
65.45 



7/13/2017 
7.65 



(13%) 



5.16 



(9%) 



0.21 



(0%) 



1.18 



(2%) 



2.66 



(4%) 



3.14 



(5%) 



0.19 



(0%) 



2.47 



(4%) 



1.29 



(2%) 



0.99 



(2%) 



3.53 



(6%) 



31.73 



(53%) 
60.20 



7/14/2017 
5.20 



(10%) 



4.26 



(8%) 



0.06 



(0%) 



2.68 



(5%) 



0.62 



(1%) 



0.69 



(1%) 



0.27 



(1%) 



3.26 



(6%) 



0.42 



(1%) 



0.75 



(1%) 



2.81 



(5%) 



32.82 



(61%) 
53.84 
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Table 40. Modeled daily ozone source contributions (ppb and percentage relative to the U.S. anthropogenic 



ozone contribution) in Albuquerque/Bernalillo County for the July episode due to on-road mobile source 



emissions from Albuquerque/Bernalillo County (ABQ Onroad) and New Mexico (NM Onroad), other 



anthropogenic emissions groups in Albuquerque/Bernalillo County (ABQ Other Anthro) and New Mexico (NM 



Other Anthro), the three individual EGU point sources that were tagged, the Western Refining Gallup facility, 



and anthropogenic emissions outside of New Mexico (Other Anthro). Total Anthro indicates the total modeled 



U.S. anthropogenic ozone contribution in Albuquerque/Bernalillo County. Bold values indicate days when the 



total modeled peak 8-hr ozone was greater than or equal to 65 ppb. 



Date 
ABQ 



Onroad 



ABQ 



Anthro 



Other 



Prewitt 



Escalante 



EGU 



San 



Juan 



EGU 



Four 



Corners 



EGU 



Western 



Refining 



NM 



Onroad 



NM 



Anthro 



Other 



Other 



Anthro 



Total 



Anthro 



7/3/2017 
2.72 



(18%) 



3.07 



(20%) 



0.18  



(1%) 



0.02 



(0%) 



0.04 



(0%) 



0.04 



(0%) 



0.93 



(6%) 



0.65 



(4%) 



7.85 



(51%) 
15.50 



7/4/2017 
2.34 



(10%) 



2.68 



(11%) 



0.04  



(0%) 



1.11 



(5%) 



1.51 



(6%) 



0.00 



(0%) 



3.71 



(16%) 



2.71 



(12%) 



9.37 



(40%) 
23.47 



7/5/2017 
5.24 



(22%) 



5.55 



(23%) 



0.01  



(0%) 



0.13 



 (1%) 



0.16 



 (1%) 



0.00 



(0%) 



2.20 



(9%) 



0.83 



(4%) 



9.58 



(40%) 
23.70 



7/6/2017 
6.73 



(27%) 



6.46 



(26%) 



0.01  



(0%) 



0.10 



(0%) 



0.14 



 (1%) 



0.00 



(0%) 



2.23 



(9%) 



1.42 



(6%) 



7.54 



(31%) 
24.63 



7/7/2017 
4.48 



(20%) 



4.92 



(22%) 



0.00  



(0%) 



0.02 



(0%) 



0.03 



(0%) 



0.00 



(0%) 



2.46 



(11%) 



1.70 



(8%) 



8.56 



(39%) 
22.17 



7/8/2017 
4.49 



(18%) 



4.69 



(19%) 



0.00  



(0%) 



0.04 



(0%) 



0.05 



(0%) 



0.00 



(0%) 



3.63 



(14%) 



2.23 



(9%) 



10.20 



(40%) 
25.33 



7/9/2017 
4.13 



(17%) 



5.01 



(21%) 



0.07  



(0%) 



0.13 



(1%) 



0.13 



(1%) 



0.00 



(0%) 



1.97 



(8%) 



1.97 



(8%) 



10.64 



(44%) 
24.05 



7/10/2017 
7.49 



(23%) 



8.99 



(28%) 



0.17  



(1%) 



0.28 



(1%) 



0.17  



(1%) 



0.02 



(0%) 



2.26 



(7%) 



2.07 



(6%) 



10.58 



(33%) 
32.03 



7/11/2017 
7.76 



(26%) 



8.51 



(29%) 



0.10  



(0%) 



0.28 



(1%) 



0.09 



(0%) 



0.01 



(0%) 



2.46 



(8%) 



2.13 



(7%) 



8.47 



(28%) 
29.81 



7/12/2017 
5.15 



(20%) 



5.88 



(23%) 



0.06  



(0%) 



0.37 



(1%) 



0.06 



(0%) 



0.01 



(0%) 



2.21 



(8%) 



1.98 



(8%) 



10.41 



(40%) 
26.13 



7/13/2017 
3.87 



(16%) 



3.78 



(16%) 



0.13  



(1%) 



0.87 



(4%) 



0.07 



(0%) 



0.01 



(0%) 



2.06 



(9%) 



2.02 



(9%) 



10.84 



(46%) 
23.65 



7/14/2017 
2.48 



(14%) 



2.71 



(15%) 



0.05  



(0%) 



0.10 



(0%) 



0.01 



(0%) 



0.01 



(0%) 



1.93 



(11%) 



2.17 



(12%) 



8.33 



(47%) 
17.79 



 



The regional winds during the July episode were generally blowing from the northeast, east, and 



southeast, depending on the day. As a result, there were some ozone contributions from 



anthropogenic emissions in Texas (as much as 3 ppb on a given day) and from the Denver Front 



Range region (as much as 1.4 ppb on a given day) on many of the modeled high-ozone days in 



Albuquerque/Bernalillo County. Because of regional recirculation, there were also significant ozone 



contributions from anthropogenic emissions in California and other western states (up to 6 ppb on a 
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given day). There were also small ozone contributions of up to 1% of total ozone from eastern states, 



compared to a negligible contribution during the June episode. 



The New Mexico Anthropogenic wedge in Figure 82 includes contributions from anthropogenic 



emissions within New Mexico, which accounted for 24% of the total ozone in Albuquerque/Bernalillo 



County and about two-thirds of the total U.S. anthropogenic ozone contribution during the July 



episode. In-state contributions were much larger in July than in June. The pie chart on the right in 



Figure 82 further subdivides New Mexico’s anthropogenic contribution by on-road mobile sources in 



Albuquerque/Bernalillo County (ABQ Onroad) and elsewhere in New Mexico (NM Onroad), 



contributions from Prewitt Escalante, Four Corners, and San Juan EGUs, and other anthropogenic 



emissions from Albuquerque/Bernalillo County (ABQ Other Anthro) and elsewhere in New Mexico 



(NM Other Anthro). About 75% of the in-state anthropogenic ozone contribution in 



Albuquerque/Bernalillo County comes from emissions in Albuquerque/Bernalillo County (compared 



to about two-thirds of the in-state contribution in the June episode), split almost equally between 



on-road mobile sources and other anthropogenic source sectors.35 Ozone contributions from on-



road mobile sources on July 10 are shown in Figure 83. 



 



Figure 83. Modeled daily 8-hr ozone contributions on July 10, 2017, from on-road mobile 



sources in Albuquerque/Bernalillo County (left) and from other counties in New Mexico (right). 



Green contours indicate ozone contributions of at least 1 ppb. The ozone contributions from 



on-road mobile source emissions in Albuquerque/Bernalillo County were as large as 7.6 ppb. 



                                                   
35 This includes emissions from construction equipment and other “nonroad” engines and vehicles, EGUs, and industrial fuel 



combustion. Rail emissions from Bernalillo County were not included in EPA’s 2014 modeling platform, but those emissions are small 



(less than 0.1 tons/day of NOx) and would not significantly impact the ozone source apportionment modeling analysis. 
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On high ozone days, anthropogenic emissions from within Albuquerque/Bernalillo County 



contributed between 9 and 16 ppb of ozone in Albuquerque/Bernalillo County (compared to 5-7 ppb 



in the June episode). On-road mobile sources from Albuquerque/Bernalillo County contributed 



between 5 and 8 ppb of ozone, while on-road mobile sources from other counties in New Mexico 



contributed another 2-3 ppb, with some of that coming from Sandoval and Valencia Counties.   



Emissions from the Four Corners, San Juan, and Prewitt Escalante power plants in New Mexico 



contributed up to 0.6 ppb (combined) of ozone in Albuquerque/Bernalillo County on July 10. The 



Four Corners EGU was not fully operational between July 9 and July 15, and therefore the modeled 



ozone impacts from Four Corners were negligible on those days. When Four Corners was fully 



operational, its daily emissions were higher in July than in June (see Table 35). The ozone 



contribution from Prewitt Escalante was never more than 0.2 ppb in Albuquerque/Bernalillo County 



on any given day during the July episode, and was negligible on several days. As in the June episode, 



the ozone contribution from the Western Refining Gallup facility was negligible in 



Albuquerque/Bernalillo County. 



Emissions from non-EGU point sources (e.g., various industrial facilities, oil and gas exploration and 



production), nonroad mobile sources (e.g., construction equipment and locomotives), and other area 



sources (e.g., gas stations, dry cleaners, and livestock facilities) contributed significantly to ozone in 



Albuquerque/Bernalillo. As emissions from on-road mobile sources and EGUs have decreased over 



time, the proportion of emissions from other emission source sectors has increased.  Therefore it is 



important to account for non-EGU point sources, nonroad mobile sources, and other area sources 



when considering ozone impacts and potential emission control strategies. Potential ozone impacts 



from oil and gas exploration in New Mexico are examined in a sensitivity modeling scenario in 



Chapter 10. 



9.6 Summary 



Ozone source apportionment modeling of the Albuquerque/Bernalillo County ozone episodes during 



June and July 2017 was conducted using CAMx. Calculations of ozone contributions were based on 



8-hr averages and the highest modeled ozone concentrations in Albuquerque/Bernalillo County. The 



source apportionment results show stark differences between the June and July 2017 ozone 



episodes. The ozone in Albuquerque/Bernalillo County during the June episode was driven largely by 



emissions outside of New Mexico, whereas ozone during the July episode was driven more strongly 



by local anthropogenic emissions from within Albuquerque/Bernalillo County and New Mexico. 



On high ozone days during the June episode, the boundary conditions accounted for 48 ppb of 



ozone in Albuquerque/Bernalillo County (or 72% of total ozone), while U.S. anthropogenic sources 



contributed 16 ppb (24% of total ozone). The remaining 4 ppb (4% of total ozone) came from 



anthropogenic international emissions (mostly from Mexico), biogenic emissions, and fire, with fires 



contributing about 1.5 ppb of ozone. On high ozone days, anthropogenic emissions from within 
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Albuquerque/Bernalillo County contributed between 5 and 7 ppb of ozone in Albuquerque/Bernalillo 



County, with around half of that from on-road mobile source. U.S. anthropogenic emissions outside 



of New Mexico contributed between 4 and 8 ppb of ozone in Albuquerque/Bernalillo County. Major 



power plants in New Mexico contributed up to around 1 ppb of ozone in Albuquerque/Bernalillo 



County on one day (June 16) during the episode.  



On high ozone days during the July episode, the boundary conditions contributed 37 ppb (54% of 



total ozone) while U.S. anthropogenic sources contributed 26 ppb (38% of total ozone). The 



remaining 6 ppb (8% of total ozone) came from anthropogenic international emissions (mostly from 



Mexico), biogenic emissions, and fire. On high ozone days, anthropogenic emissions from within 



Albuquerque/Bernalillo County contributed between 9 and 16 ppb of ozone in 



Albuquerque/Bernalillo County, with about half of that from on-road mobile sources. U.S. 



anthropogenic emissions from outside of New Mexico contributed between 7 and 10 ppb, with some 



contributions from emissions in Texas (as much as 3 ppb on a given day) and from the Denver Front 



Range region (as much as 1.4 ppb on a given day). Major power plants in New Mexico contributed 



less than 1 ppb of ozone in Albuquerque/Bernalillo County during the July episode  



These source apportionment results have important implications for air quality planning. The 



meteorological conditions, fire activity, and regional pollutant transport patterns that were associated 



with high ozone in Albuquerque/Bernalillo County were very different between the two modeling 



episodes. During the June episode, contributions from the western states and the CAMx boundary 



condition dominated the modeled ozone in Albuquerque/Bernalillo County. Modeled ozone 



contributions from fires were up to 2 ppb in Albuquerque/Bernalillo County, and greater than 5 ppb 



in New Mexico as a result of fires burning within the state. Given the relatively small contributions 



from local anthropogenic emissions within Albuquerque/Bernalillo County during the June episode 



(5-7 ppb), local emission controls within Albuquerque/Bernalillo County would not be effective for 



reducing ozone concentrations in Albuquerque/Bernalillo County under similar meteorological 



conditions. During the July episode, ozone contributions due to anthropogenic emissions within 



Albuquerque/Bernalillo County were more prominent (9-16 ppb), and therefore local emission 



controls within Albuquerque/Bernalillo County would be more effective for reducing ozone 



concentrations in Albuquerque/Bernalillo County under similar meteorological conditions.  



Ozone contributions in Albuquerque/Bernalillo County from the Four Corners, San Juan, and Prewitt 



Escalante power plants in New Mexico were less than 1 ppb (combined) on most days as the regional 



wind patterns often prevented emissions from these power plants from reaching 



Albuquerque/Bernalillo County. On many days, ozone contributions from anthropogenic emissions in 



California, Texas, and other western states were larger than contributions from the major New Mexico 



power plants. The recent decommissioning if two units at the San Juan power plant, and the recent 



addition of NOx emission controls at the Four Corners power plant, will reduce future air quality 



impacts from these facilities. 
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10. Sensitivity Analysis 



10.1 Overview 



This chapter summarizes and documents the results from eight base-case sensitivity air quality 



simulations conducted for ozone episodes in Albuquerque/Bernalillo County during June and July 



2017 using CAMx. The intent of these simulations was to test the sensitivity of ozone levels in 



Albuquerque/Bernalillo County to various local and non-local changes in VOC and NOx emissions. 



The results discussed in this chapter can be used to assess (1) whether ozone reductions should be 



accomplished through reductions in NOx emissions, VOC reductions, or both; and (2) under what 



types of conditions local emission reductions may be effective at reducing ozone concentrations. This 



analysis therefore has important implications for air quality planning. 



The eight sensitivity simulations summarized here were developed in consultation with the 



Albuquerque EHD and include 



 10% reduction of Albuquerque/Bernalillo County anthropogenic NOx emissions. 



 10% reduction of Albuquerque/Bernalillo County anthropogenic VOC emissions.  



 25% reduction of Albuquerque/Bernalillo County on-road mobile source NOx emissions. 



 25% reduction of New Mexico36 oil and gas emissions. 



 5% increase in on-road mobile source NOx emissions and 7% increase in on-road mobile 



source VOC emissions in Albuquerque/Bernalillo County, to reflect the impact of the 



Albuquerque/Bernalillo County Inspection and Maintenance (I&M) program. 



 An increase in NOx emissions from the Reeves and Rio Bravo power plants to 11.8 tons/day 



and 3.5 tons/day, respectively, to reflect the operation of these plants at permitted emission 



levels. 



 100% reduction of Sandoval County anthropogenic emissions. 



 100% reduction of Valencia County anthropogenic emissions. 



The results from these sensitivity modeling analyses built upon the findings from the source 



apportionment analysis (see Chapter 9): ozone in Albuquerque/Bernalillo County was more sensitive 



to changes in local NOx emissions in the July episode compared to the June episode. The results 



confirmed that emission reductions within Albuquerque/Bernalillo County would be less effective at 



reducing the ozone concentrations in Albuquerque/Bernalillo County for meteorological conditions 



                                                   
36 Oil and gas emissions were reduced throughout the 4-km modeling domain. The 4-km modeling domain includes all of New 



Mexico, plus small portions of neighboring Arizona, Colorado, Texas, and Utah. Almost all of the oil and gas activity in the 4-km 



domain is from New Mexico. 
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encountered during the June episode, but would be more effective at reducing ozone concentrations 



for meteorological conditions encountered during the July episode.  



The key findings from the sensitivity modeling analysis are as follows: 



 NOx emission controls will be effective at reducing ozone in Albuquerque/Bernalillo County. 



VOC emission controls may not be effective at reducing ozone unless they are substantial 



(>10%).  



 Emissions from Valencia and Sandoval counties impact ozone in Albuquerque/Bernalillo 



County by as much as 4 ppb. 



 The Reeves and Rio Bravo power plants would impact ozone in Albuquerque/Bernalillo 



County by as much as 3 ppb if they operated at permitted emission levels. 



 The I&M program in Albuquerque/Bernalillo County reduces on-road mobile source NOx 



emissions by 5% and VOC emissions by 7%, and reduces ozone in Albuquerque/Bernalillo 



County by up to 0.25 ppb.  



 Ozone in Albuquerque/Bernalillo County is sensitive to emissions from oil and gas operations 



in New Mexico. Reducing NOx and VOC emissions from the oil and gas sector in New Mexico 



by 25% would reduce ozone concentrations in Albuquerque/Bernalillo County by up to 1 



ppb.  



10.2 Analysis Approach 



CAMx sensitivity modeling was conducted for the June and July 2017 ozone episodes in 



Albuquerque/Bernalillo County described in Chapter 2. The 2017 base-case CAMx simulations 



described in Chapter 8 are the basis for this analysis. The CAMx configurations and inputs that were 



used for these sensitivity simulations are the same as those for the base-case modeling, except for 



changes in the NOx and VOC emissions that were associated with each emissions sensitivity case.  



A sensitivity analysis involves two types of CAMx simulations: a base-case simulation, and one or 



more sensitivity simulations. Here, the base case refers to the 2017 base-case simulation described in 



Chapter 8. In each sensitivity simulation, all input data and modeling options remain unchanged from 



the base case except for one input variable of interest. In this analysis, emissions inputs for eight 



alternative emissions scenarios were developed. To determine the impact of the emission control, a 



CAMx simulation with the alternative emissions is conducted, and then the difference in modeled 



concentrations between the base-case and sensitivity simulation is calculated. This approach was 



used to estimate the air quality impacts of the sensitivity scenarios described in this chapter.  



Raw output from a CAMx simulation consists of hourly ozone concentrations at each model grid cell 



for the modeling episodes. Hourly ozone concentrations from CAMx were extracted and  



post-processed for all grid cells in the 4-km resolution domain. For each modeled episode day, the 
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peak 8-hr average ozone concentration was calculated at each grid cell in the 4-km domain. The 



results from the sensitivity simulations were compared to those from the base-case simulations at the 



six ozone monitoring sites in the Albuquerque MSA. The overall base-case model performance was 



within the benchmarks established by the air quality modeling community (see Chapter 8), but on 



some days the modeled ozone plumes were displaced from their observed positions. Therefore, 



sensitivity modeling results were also analyzed for the grid cell with the highest daily modeled 8-hr 



ozone in Albuquerque/Bernalillo County (the “Bernalillo County Grid Cell with Modeled Maximum” 



location).  



Results of this sensitivity modeling analysis are described below. Results are shown for the eight 



sensitivity scenarios for each of the two modeling episodes, starting with the June episode. 



Differences in modeled peak 8-hr ozone concentrations, as well as spatial plots of modeled ozone 



differences, are provided below.  



10.3 June 2017 Ozone Episode 



Peak 8-hr average ozone concentrations during the June episode were relatively insensitive to 



changes in NOx and VOC emissions in Albuquerque/Bernalillo County. Of the sensitivity scenarios 



that were modeled, the largest changes in ozone occurred in the simulation with a 25% reduction of 



NOx and VOC emissions from the oil and gas sector. Small decreases—up to 0.4 ppb, in peak 8-hr 



average ozone concentrations at several sites across the sensitivity simulations—indicate NOx-limited 



conditions in Albuquerque/Bernalillo County. Peak 8-hr average ozone concentrations increased as a 



result of NOx emission reductions within the urban core of Albuquerque, including a 1.5 ppb (2.6%) 



increase at the Del Norte site, which was related to the underprediction of ozone concentration at 



that site in the base-case modeling (see Chapter 8).  



10.3.1 10% Reduction in NOx Emissions 



Figure 84 and Table 41 show the modeled impacts of a 10% reduction in NOx emissions in 



Albuquerque/Bernalillo County during the June episode. Spatial plots of the absolute concentration 



differences are shown in Figure 85. In this sensitivity simulation, a negative difference in modeled 



ozone concentrations indicates that reducing NOx emissions would decrease ozone concentrations. 



Reducing NOx emission in Albuquerque/Bernalillo County decreased modeled ozone concentrations 



at some sites in the Albuquerque MSA and increased ozone concentrations at others. The modeled 



peak 8-hr average ozone concentration decreased by as much as 0.24 ppb (0.4%) in 



Albuquerque/Bernalillo County. The peak 8-hr ozone concentration increased at the Del Norte, South 



Valley, and Foothills sites on most days in the June episode, and at the Bernalillo site (in Sandoval 



County) on June 12. This modeled increase was most pronounced at the Del Norte site (with a 



maximum increase of about 1 ppb), where the base-case modeling showed lower ozone 



concentrations relative to the surrounding grid cells. The increases in ozone might indicate VOC-
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limited conditions within some portions of the Albuquerque urban core. Under this chemistry regime, 



decreasing NOx emissions will decrease NOx-titration of ozone, leading to an increase in ozone 



concentration. There were high-modeled NO2 concentrations associated with large NOx emissions 



from I-40 that were allocated to the grid cell of the 4-km domain in which the Del Norte site is 



located. This resulted in a large ozone underestimation at the Del Norte site, and therefore the 



modeled VOC-limited conditions are likely an artifact of poor model performance at the Del Norte 



site. Elsewhere in Albuquerque/Bernalillo County, ozone concentrations generally decreased slightly 



or were unaffected in this sensitivity scenario. 



The spatial plots in Figure 85 indicate that the majority of NOx emissions in Albuquerque/Bernalillo 



County originated in the City of Albuquerque. While the reduction in local NOx emissions produced 



an ozone dis-benefit within the city, it appears that there was less NOx available to form ozone 



downwind of the city. 



 



Figure 84. Differences in peak 8-hr average ozone concentrations between the 10% NOx 



reduction sensitivity simulation and the base-case simulation in the June ozone episode at the 



Albuquerque MSA sites, and at the grid cell where the highest ozone concentration was 



modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled Maximum). 
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Table 41. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the 10% NOx reduction sensitivity simulation 



and the base-case simulation for the June ozone episode.  



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 0.96 1.8% 0.57 1.3% N/A 1.5% 



South Valley 0.46 0.8% -0.11 -0.2% 0.05 0.2% 



Foothills 0.16 0.3% -0.03 -0.1% 0.02 0.1% 



Bernalillo 0.10 0.2% -0.15 -0.3% N/A -0.1% 



Los Lunas 0.00 0.0% -0.11 -0.2% -0.05 -0.1% 



Double Eagle 0.00 0.0% -0.17 -0.3% N/A -0.1% 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



0.02 0.0% -0.24 -0.4% -0.18 0.0% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 
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Figure 85. Differences between peak 8-hr average ozone concentrations modeled in the 10% 



NOx reduction sensitivity simulation and in the base-case simulation for the June episode. 



Warm colors indicate an increase in ozone, while cool colors indicate a decrease. 
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10.3.2 10% Reduction in VOC Emissions  



Figure 86 and Table 42 show the modeled impacts of a 10% reduction of VOC emissions in 



Albuquerque/Bernalillo County during the June ozone episode. In this sensitivity simulation, a 



negative difference in modeled ozone concentrations indicates that reducing VOC emissions would 



decrease ozone concentrations. Modeled peak 8-hr ozone concentrations in Albuquerque/Bernalillo 



County were insensitive to a 10% change in local VOC emissions. Reducing VOC emissions by 10% in 



Albuquerque/Bernalillo County resulted in negligible decreases (no larger than 0.1 ppb) in peak 8-hr 



ozone concentrations. 



 



Figure 86. Differences in peak 8-hr average ozone concentrations between the 10% VOC 



reduction sensitivity simulation and base-case simulation in the June ozone episode at the 



Albuquerque MSA sites, and at the grid cell where the highest ozone concentration was 



modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled Maximum). 
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Table 42. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the 10% VOC reduction sensitivity 



simulation and the base-case simulation for the June ozone episode.  



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte -0.02 -0.1% -0.10 -0.2% N/A -0.1% 



South Valley -0.00 -0.0% -0.11 -0.2% -0.06 -0.1% 



Foothills 0.00 0.0% -0.11 -0.2% -0.07 -0.1% 



Bernalillo 0.00 0.0% -0.04 -0.1% N/A -0.0% 



Los Lunas 0.00 0.0% -0.05 -0.1% -0.05 -0.0% 



Double Eagle 0.00 0.0% -0.01 -0.0% N/A 0.0% 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



-0.01 -0.0% -0.08 -0.1% -0.06 -0.1% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 



10.3.3 25% Reduction in On-Road NOx Emissions 



Figure 87 and Table 43 show the modeled impacts of a 25% reduction of NOx emissions from on-



road mobile sources in Albuquerque/Bernalillo County during the June ozone episode. Spatial plots 



of the absolute concentration differences are shown in Figure 88. In this sensitivity simulation, a 



negative difference in modeled ozone concentrations indicates that reducing on-road mobile source 



NOx emissions would decrease ozone concentrations. 



The impact of reducing on-road mobile source NOx emissions on peak 8-hr ozone concentrations 



ranged from a 0.3 ppb (0.5%) decrease (on June 14 at the Bernalillo County Grid Cell with Modeled 



Maximum ozone) to a 1.5 ppb (2.6%) increase (on June 15 at the Del Norte site). The spatial 



distribution of the modeled impacts (see Figure 88) was similar to the spatial distribution shown in 



Figure 85, but the magnitude of the impacts was slightly larger. As previously discussed, the modeled 



increase in ozone concentrations at the Del Norte site was likely an artifact of poor model 



performance at the Del Norte monitoring site. 
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Figure 87. Differences in peak 8-hr average ozone concentrations between the 25% on-road 



NOx reduction simulation and base-case simulation in the June ozone episode at the 



Albuquerque MSA sites, and at the grid cell where the highest ozone concentration was 



modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled Maximum). 
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Table 43. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the 25% on-road NOx reduction sensitivity 



simulation and the base-case simulation for the June ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 1.46 2.6% 0.81 1.8% N/A 2.2% 



South Valley 0.59 1.0% -0.19 -0.3% 0.02 0.2% 



Foothills 0.21 0.4% -0.05 -0.1% 0.02 0.2% 



Bernalillo 0.14 0.3% -0.21 -0.3% N/A -0.1% 



Los Lunas 0.00 0.0% -0.15 -0.2% -0.08 -0.1% 



Double Eagle 0.00 -0.0% -0.23 -0.4% N/A -0.1% 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



0.02 0.0% -0.32 -0.5% -0.26 -0.3% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 











● ● ●  10. Sensitivity Analysis 



● ● ●    159 



 
Figure 88. Differences between peak 8-hr average ozone concentrations modeled in the 25% 



on-road NOx reduction sensitivity simulation and in the base-case simulation for the June 



episode. Warm colors indicate an increase in ozone, while cool colors indicate a decrease. 
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10.3.4 25% Reduction in NOx and VOC Emissions in the Oil and 



Gas Sector 



Figure 89 and Table 44 show the modeled impacts of 25% reductions of NOx and VOC emissions 



from the oil and gas sector in New Mexico during the June ozone episode. Spatial plots of the 



absolute concentration are shown in Figure 90. In this sensitivity simulation, a negative difference in 



modeled ozone concentrations indicates that reducing emissions from the oil and gas sector in New 



Mexico would decrease ozone concentrations. 



Reducing domain-wide emissions from the oil and gas sector by 25% decreased the peak 8-hr 



average ozone concentrations in the Albuquerque MSA by as much as 0.4 ppb (0.7%). On each day 



during the episode, the modeled impacts were similar at all sites in the Albuquerque MSA. The 



spatial distribution of modeled ozone impacts on June 16 (Figure 91) shows that oil and gas 



emissions affected modeled ozone concentrations in Albuquerque/Bernalillo County and throughout 



the 4-km domain. The largest ozone impacts (> 1 ppb) were located within or near the oil and gas 



producing regions of northwest and southeast New Mexico. 



 



Figure 89. Differences in peak 8-hr average ozone concentrations between the 25% 



reductions in NOx and VOC emissions from the oil and gas sector simulation and the base-



case simulation in the June ozone episode at the Albuquerque MSA sites, and at the grid cell 



where the highest ozone concentration was modeled in the base-case simulation (Bernalillo 



County Grid Cell with Modeled Maximum). 
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Table 44. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the 25% NOx and VOC reductions in the oil 



and gas sector sensitivity simulation and the base-case simulation for the June ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte -0.02 -0.1% -0.24 -0.5% N/A -0.2% 



South Valley -0.01 -0.0% -0.25 -0.4% -0.10 -0.2% 



Foothills -0.02 -0.1% -0.34 -0.6% -0.13 -0.3% 



Bernalillo -0.02 -0.0% -0.39 -0.7% N/A -0.3% 



Los Lunas -0.01 -0.0% -0.30 -0.5% -0.30 -0.2% 



Double Eagle 0.00 -0.0% -0.25 -0.5% N/A -0.2% 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



-0.01 -0.0% -0.34 -0.5% -0.19 -0.2% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 
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Figure 90. Differences between peak 8-hr average ozone concentrations modeled in the 25% 



reductions in NOx and VOC emissions from the oil and gas sector sensitivity simulation and in 



the base-case simulation for the June episode. Warm colors indicate an increase in ozone, 



while cool colors indicate a decrease. 
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Figure 91. Spatial plot of the differences in peak 8-hr average ozone concentrations modeled 



in the 25% reduction in both NOx and VOC emissions from the oil and gas sector in the 4-km 



resolution modeling domain simulation and in the base-case simulation on June 16. Warm 



colors indicate an increase in ozone, while cool colors indicate a decrease. 



10.3.5 Impact of the Albuquerque/Bernalillo County I&M Program 



Figure 92 and Table 45 show the modeled impacts of 5% and 7% increases of on-road mobile source 



NOx and VOC emissions, respectively, reflecting the impact of the Albuquerque/Bernalillo County 



I&M program during the June ozone episode. In this sensitivity simulation, there is an increase in 



modeled on-road mobile source emissions associated with the possibility of not having an I&M 



program; therefore, a positive difference in modeled ozone concentrations indicates a modeled 



benefit of the Albuquerque/Bernalillo County I&M program. 



The increase in modeled on-road mobile source emissions associated with the possibility of not 



having an I&M program resulted in increases of up to 0.1 ppb in modeled peak 8-hr ozone 



concentrations in Albuquerque/Bernalillo County. Therefore, the I&M program had a small positive 



impact at reducing modeled ozone concentrations during the June episode. 



The purpose of an I&M program is to ensure that motor vehicles are operating in a manner that 



meets federal, state, and local emission standards. The Albuquerque EHD uses the EPA MOVES model 



and detailed travel activity data to estimate motor vehicle emissions in Albuquerque/Bernalillo 



County. Compliance with the current I&M program is built into the MOVES model modeling 
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conducted by Albuquerque EHD, and these emissions estimates are reported to EPA and included in 



the NEI. Without an I&M program, there is risk that the motor vehicle emissions in 



Albuquerque/Bernalillo County would fail to meet the projections made by Albuquerque EHD. The 



actual impact on emissions and ozone air quality will be sensitive to how vehicle owners might 



maintain their vehicles in the absence of an I&M program, and therefore how much credit (in terms 



of emissions reductions) should be assumed for I&M program compliance. I&M programs can 



produce benefits for other pollutants, such as NO2 and particulate matter, which are important for 



protecting air quality near major roadways. 



 



Figure 92. Differences in peak 8-hr average ozone concentrations between the I&M program 



sensitivity simulation and the base-case simulation in the June ozone episode at the 



Albuquerque MSA sites, and at the grid cell where the highest ozone concentration was 



modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled Maximum). 
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Table 45. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the Albuquerque/Bernalillo County I&M 



program sensitivity simulation and the base-case simulation for the June ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte -0.16 -0.4% -0.28 -0.5% N/A N/A 



South Valley 0.04 0.1% -0.10 -0.2% 0.00 0.0% 



Foothills 0.01 0.0% -0.04 -0.1% 0.01 0.0% 



Bernalillo 0.05 0.1% -0.02 -0.1% N/A N/A 



Los Lunas 0.04 0.1% 0.00 0.0% 0.03 0.0% 



Double Eagle (SAF) 0.05 0.1% 0.00 0.0% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



0.07 0.1% -0.00 -0.0% 0.06 0.1% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 



10.3.6 Operation of Reeves and Rio Bravo Power Plants at 



Permitted Emission Levels 



The Rio Bravo and Reeves EGUs are located in Bernalillo County near the City of Albuquerque and are 



considered “peaker plants” because they operate as needed when energy demand is high. These 



power plants receive an operating permit from the Albuquerque EHD under EPA’s Title V major point 



source program. These power plants are permitted to operate within a specified amount of emissions 



with daily and annual emission limits, and they report their hourly emissions to EPA’s Clean Air 



Markets Division (CAMD). During June 2017, these facilities operated well below their permitted 



emission levels. To simulate the potential air quality impacts of the Rio Bravo and Reeves facilities 



operating at permitted emission levels, the daily NOx and VOC emissions for those facilities in the 



modeling inventory were set to the permitted emission levels. This sensitivity simulation is intended 



to examine potential air quality impacts if these facilities had emitted at permitted levels.  



Figure 93 and Table 46 show the modeled impacts of increasing NOx emissions from the Reeves and 



Rio Bravo power plants to permitted emission levels (11.8 and 3.5 tons/day, respectively) during the 



June ozone episode. Spatial plots of the absolute concentration differences are shown in Figure 94. 



In this sensitivity simulation, a positive difference in modeled ozone concentration indicates that 



increasing emissions at the Reeves and Rio Bravo power plants to permitted emission levels would 



increase ozone concentrations. 
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Increasing the NOx emissions from these two power plants to permitted levels increased modeled 



peak 8-hr ozone concentrations in Albuquerque/Bernalillo County by as much as 0.5 ppb during the 



June episode. At the Del Norte monitoring site, the modeled ozone concentration decreased by as 



much as 0.8 ppb. The plots in Figure 94 illustrate the spatial extent of the ozone impacts. These 



results show that if the Reeves and Rio Bravo power plants had operated at permitted emission 



levels, ozone concentrations during the June 2017 episode in Albuquerque/Bernalillo County would 



likely have been higher. 



 



Figure 93. Differences in peak 8-hr average ozone concentrations between the simulation 



with Reeves and Rio Bravo power plants operating at permitted emission levels and the base-



case simulation in the June ozone episode at the Albuquerque MSA sites, and at the grid cell 



where the highest ozone concentration was modeled in the base-case simulation (Bernalillo 



County Grid Cell with Modeled Maximum). 
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Table 46. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the sensitivity simulation with the Reeves 



and Rio Bravo power plants operating at permitted emission levels and the base-case 



simulation for the June ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 0.29 0.5% -0.79 -1.5% N/A N/A 



South Valley 0.53 0.9% -0.68 -1.1% -0.02 -0.0% 



Foothills 0.05 0.1% -0.12 -0.2% -0.12 -0.2% 



Bernalillo 0.17 0.3% -0.19 -0.4% N/A N/A 



Los Lunas 0.53 0.9% 0.00 0.0% 0.08 0.1% 



Double Eagle (SAF) 0.25 0.4% 0.00 0.0% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



0.52 0.8% -0.10 -0.2% 0.38 0.6% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 
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Figure 94. Differences between peak 8-hr average ozone concentrations modeled in the 



sensitivity simulation with Reeves and Rio Bravo power plants operating at permitted emission 



levels and in the base-case simulation for the June episode. Warm colors indicate an increase 



in ozone, while cool colors indicate a decrease. 
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10.3.7 100% Reduction of Sandoval County Emissions 



Figure 95 and Table 47 show the modeled impacts of removing all anthropogenic emissions from 



Sandoval County during the June ozone episode. Spatial plots of the absolute concentration 



differences are shown in Figure 96. This type of sensitivity simulation is also referred to as a “zero-



out” simulation since the anthropogenic emissions in Sandoval County are set to zero. In this 



sensitivity simulation, a negative difference in modeled ozone concentrations indicates that removing 



anthropogenic emissions from Sandoval County would decrease ozone concentrations. 



Removing anthropogenic emissions from Sandoval County decreased modeled peak 8-hr ozone 



concentrations in Albuquerque/Bernalillo County during the June episode. The largest reductions (up 



to 1.5 ppb) were at the Foothills site, which is the closest Albuquerque/Bernalillo site to Sandoval 



County. Reductions in ozone concentration were also modeled at the Del Norte site (up to 1.0 ppb). 



There were modeled increases (between 1 and 2 ppb) in peak 8-hr ozone concentration at the 



Bernalillo site in Sandoval County on three of the five days in the June episode, but there were also 



modeled decreases in ozone concentration of greater than 1 ppb elsewhere in Sandoval County (see 



Figure 96). Results from this simulation show that ozone in Albuquerque/Bernalillo County is 



sensitive to anthropogenic emissions from Sandoval County. 
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Figure 95. Differences in peak 8-hr average ozone concentrations between the Sandoval 



County anthropogenic emissions zero-out sensitivity simulation and the base-case simulation 



in the June ozone episode at the Albuquerque MSA sites, and at the grid cell where the 



highest ozone concentration was modeled in the base-case simulation (Bernalillo County Grid 



Cell with Modeled Maximum). 
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Table 47. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the Sandoval County anthropogenic 



emissions zero-out sensitivity simulation and the base-case simulation for the June ozone 



episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 0.00 0.0% -1.04 -2.0% N/A N/A 



South Valley 0.00 0.0% -0.52 -0.8% -0.27 -0.4% 



Foothills -0.01 -0.0% -1.51 -2.6% -1.32 -2.0% 



Bernalillo 1.72 3.5% -0.12 -0.2% N/A N/A 



Los Lunas 0.00 0.0% -0.25 -0.4% -0.16 -0.2% 



Double Eagle (SAF) 0.00 0.0% -0.53 -0.9% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



-0.01 -0.0% -0.60 -0.9% -0.47 -0.7% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 
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Figure 96. Differences between peak 8-hr average ozone concentrations modeled in the 



Sandoval County anthropogenic emissions zero-out sensitivity simulation and in the base-case 



simulation for the June episode. Warm colors indicate an increase in ozone, while cool colors 



indicate a decrease. 
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10.3.8 100% Reduction of Valencia County Emissions 



Figure 97 and Table 48 show the modeled impacts of removing anthropogenic emissions from 



Valencia County during the June ozone episode. Spatial plots of the absolute concentration 



differences are shown in Figure 98. This type of sensitivity simulation is also referred to as a “zero-



out” simulation since the anthropogenic emissions in Valencia County are set to zero. In this 



sensitivity simulation, a negative difference in modeled ozone concentrations indicates that removing 



anthropogenic emissions from Valencia County would decrease ozone concentrations. 



Removing anthropogenic emissions from Valencia County decreased modeled peak 8-hr ozone 



concentrations in Albuquerque/Bernalillo County during the June episode. The largest reductions (up 



to 2.1 ppb) were at the South Valley site, which is the closest Albuquerque/Bernalillo County site to 



Valencia County. Maximum daily reductions in peak 8-hr ozone concentrations ranged from 0.7-2.1 



ppb across all sites in the Albuquerque MSA. Modeled ozone concentrations increased by 1.1 ppb on 



June 13 at the Los Lunas site, but outside of Los Lunas, decreases in ozone concentration of greater 



than 1 ppb were modeled in Valencia County on most episode days (see Figure 98). In the June 



episode, ozone concentrations in Albuquerque/Bernalillo County were more sensitive to Valencia 



County emissions compared to Sandoval County emissions. Results from this simulation show that 



ozone in Albuquerque/Bernalillo County is sensitive to anthropogenic emissions from Valencia 



County. 
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Figure 97. Differences in peak 8-hr average ozone concentrations between the Valencia 



County anthropogenic emissions zero-out sensitivity simulation and the base-case simulation 



in the June ozone episode at the Albuquerque MSA sites, and at the grid cell where the 



highest ozone concentration was modeled in the base-case simulation (Bernalillo County Grid 



Cell with Modeled Maximum). 
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Table 48. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations modeled in the Valencia County anthropogenic 



emissions zero-out sensitivity simulation and in the base-case simulation for the June ozone 



episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 0.01 0.0% -1.46 -2.6% N/A N/A 



South Valley 0.04 0.1% -2.08 -3.3% -1.84 -2.8% 



Foothills 0.00 0.0% -1.04 -1.9% -0.16 -0.2% 



Bernalillo 0.00 0.0% -0.73 -1.5% N/A N/A 



Los Lunas 1.08 2.2% -1.96 -3.2% 0.1 0.2% 



Double Eagle (SAF) 0.00 0.0% -0.69 -1.2% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



0.00 0.0% -0.95 -1.4% -0.77 -1.1% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 
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Figure 98. Differences between peak 8-hr average ozone concentrations modeled in the 



Valencia County anthropogenic emissions zero-out sensitivity simulation and in the base-case 



simulation for the June episode. Warm colors indicate an increase in ozone, while cool colors 



indicate a decrease. 
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10.4 July 2017 Ozone Episode 



Modeled ozone concentrations in Albuquerque/Bernalillo County were more sensitive to changes in 



emissions during the July episode compared to the June episode. Therefore, for any given sensitivity 



scenario, the change in modeled ozone concentration was typically larger during the July episode. Of 



the sensitivity scenarios that were modeled, the largest changes in ozone occurred in the simulation 



with a 25% reduction in Albuquerque/Bernalillo County on-road mobile source NOx emissions. The 



modeled peak 8-hr average ozone concentration in Albuquerque/Bernalillo County was relatively 



insensitive to the 10% reduction in local VOC emissions. The 25% reduction of both NOx and VOC 



emissions from the oil and gas sector throughout New Mexico decreased peak 8-hr average ozone 



concentrations in Albuquerque/Bernalillo County by an average of 0.3 ppb across all episode days 



and sites, and by more than 1 ppb on one episode day. The results of these sensitivity simulations 



indicate that local NOx emissions, as well as statewide oil and gas sector emissions, impacted ozone 



concentrations in Albuquerque/Bernalillo County during the July episode. As in the June episode, 



reducing NOx emissions in Albuquerque/Bernalillo County increased peak 8-hr average ozone 



concentrations at the Del Norte site during the July episode.37 



10.4.1 10% Reduction in NOx Emissions 



Figure 99 and Table 49 show the modeled impacts of a 10% reduction of NOx emissions in 



Albuquerque/Bernalillo County during the July ozone episode. Spatial plots of the absolute 



concentration differences are shown in Figure 100. In this sensitivity simulation, a negative difference 



in modeled ozone concentrations indicates that reducing NOx emissions would decrease ozone 



concentrations. 



In the July episode, reducing NOx emissions in Albuquerque/Bernalillo County by 10% decreased 



modeled peak 8-hr average ozone concentrations by as much as 1.0 ppb on high ozone days. The 



largest decreases were 0.9 ppb at the South Valley site on July 10, 0.8 ppb at the Foothills site on 



July 11, and 1.0 ppb at the Bernalillo County Grid Cell with Modeled Maximum ozone on July 10. 



These results indicate NOx-limited conditions in Albuquerque/Bernalillo County. As in the June 



episode, reducing NOx emissions increased modeled ozone concentrations at the Del Norte site.37 



                                                   
37 As discussed earlier, the increase in ozone at the Del Norte site are likely an artifact of poor model performance at that site, and it 



should not be considered a reliable result to inform air quality management decisions. 
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Figure 99. Differences in peak 8-hr average ozone concentrations between the 10% reduction 



in local NOx emissions simulation and the base-case simulation in the July ozone episode at 



the Albuquerque MSA sites, and at the grid cell where the highest ozone concentration was 



modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled Maximum). 
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Table 49. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the 10% NOx reduction sensitivity simulation 



and the base-case simulation for the July ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 0.96 1.6% 0.12 0.2% N/A 1.1% 



South Valley 0.27 0.5% -0.94 -1.3% -0.49 -0.3% 



Foothills 0.00 0.0% -0.81 -1.2% -0.81 -0.3% 



Bernalillo 0.00 0.0% -0.52 -0.8% -0.52 -0.2% 



Los Lunas -0.01 -0.0% -0.52 -0.8% N/A -0.3% 



Double Eagle 0.00 0.0% -0.62 -1.0% N/A -0.5% 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



-0.16 -0.3% -0.95 -1.3% -0.54 -0.7% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 
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Figure 100. Differences between peak 8-hr average ozone concentrations modeled in the 



10% NOx reduction sensitivity simulation and in the base-case simulation for the July episode. 



Warm colors indicate an increase in ozone, while cool colors indicate a decrease. 
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10.4.2 10% Reduction in VOC Emissions 



Figure 101 and Table 50 show the modeled impacts of a 10% reduction of VOC emissions in 



Albuquerque/Bernalillo County during the July ozone episode. In this sensitivity simulation, a 



negative difference in modeled ozone concentrations indicates that reducing VOC emissions would 



decrease ozone concentrations. As in the June episode, peak 8-hr ozone concentrations in 



Albuquerque/Bernalillo County were relatively insensitive to a 10% changes in local VOC emissions. 



Peak 8-hr ozone concentrations in Albuquerque/Bernalillo County decreased by no more than 0.25 



ppb (0.4%). 



 



Figure 101. Differences in peak 8-hr average ozone concentrations between the 10% 



reduction in local VOC emissions simulation and the base-case simulation in the July ozone 



episode at the Albuquerque MSA sites, and at the grid cell where the highest ozone 



concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 



Modeled Maximum). 
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Table 50. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the 10% VOC reduction sensitivity 



simulation and the base-case simulation for the July ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte -0.03 -0.1% -0.25 -0.4% N/A -0.2% 



South Valley -0.01 -0.0% -0.11 -0.2% -0.10 -0.1% 



Foothills 0.00 0.0% -0.08 -0.1% -0.08 -0.0% 



Bernalillo 0.00 0.0% -0.05 -0.1% -0.05 -0.0% 



Los Lunas 0.00 0.0% -0.04 -0.1% N/A -0.0% 



Double Eagle 0.00 0.0% -0.03 -0.1% N/A -0.0% 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



-0.03 -0.1% -0.22 -0.3% -0.11 -0.1% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 



10.4.3 25% Reduction in On-Road NOx Emissions 



Figure 102 and Table 51 show the modeled impacts of a 25% reduction of NOx emissions from on-



road mobile sources in Albuquerque/Bernalillo County during the July ozone episode. Spatial plots of 



the absolute concentration differences are shown in Figure 103. In this sensitivity simulation, a 



negative difference in modeled ozone concentrations indicates that reducing on-road mobile source 



NOx emissions would decrease ozone concentrations. 



Reducing on-road mobile source NOx emissions in Albuquerque/Bernalillo County by 25% decreased 



peak 8-hr average ozone concentrations at all monitoring sites in the Albuquerque MSA except Del 



Norte.38 The largest decreases in modeled ozone were 1.2 ppb at the South Valley site on July 10, 1.1 



ppb at the Foothills site on July 11, and 1.1 ppb at the Bernalillo County Grid Cell with Modeled 



Maximum ozone on July 10. Ozone impacts in this simulation were larger than those for the same 



sensitivity simulation in the June episode, as ozone in Albuquerque/Bernalillo County was more 



sensitive to emissions from Albuquerque/Bernalillo County during the July episode. 



                                                   
38 As discussed earlier, the increase in ozone at the Del Norte site was likely an artifact of poor model performance at that site, and it 



should not be considered a reliable result to inform air quality management decisions. 
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Figure 102. Differences in peak 8-hr average ozone concentrations between the 25% 



reduction in local on-road NOx emissions simulation and the base-case simulation in the July 



ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest ozone 



concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 



Modeled Maximum). 
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Table 51. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the 25% on-road NOx reduction sensitivity 



simulation and the base-case simulation for the July ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 1.40 2.4% 0.35 0.6% N/A 1.6% 



South Valley 0.33 0.6% -1.22 -1.7% -0.65 -0.5% 



Foothills 0.02 0.1% -1.09 -1.6% -1.09 -0.4% 



Bernalillo 0.00 0.0% -0.69 -1.0% -0.69 -0.3% 



Los Lunas -0.01 -0.0% -0.64 -1.0% N/A -0.4% 



Double Eagle 0.01 0.0% -0.77 -1.2% N/A -0.6% 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



-0.22 -0.4% -1.14 -1.6% -0.69 -0.9% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 
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Figure 103. Differences between peak 8-hr average ozone concentrations modeled in the 



25% on-road NOx reduction sensitivity simulation and in the base-case simulation for the July 



episode. Warm colors indicate an increase in ozone, while cool colors indicate a decrease. 
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10.4.4 25% Reduction in NOx and VOC Emissions in the Oil and 



Gas Sector 



Figure 104 and Table 52 show the modeled impacts of a 25% reduction of NOx and VOC emissions 



from the oil and gas sector in New Mexico during the July ozone episode. Spatial plots of the 



absolute concentration differences are shown in Figure 105. In this sensitivity simulation, a negative 



difference in modeled ozone concentrations indicates that reducing emissions from the oil and gas 



sector in New Mexico would decrease ozone concentrations. 



Reducing domain-wide NOx and VOC emissions from the oil and gas sector decreased peak 8-hr 



ozone concentrations in the Albuquerque MSA. On high ozone days, the largest decrease in 



Albuquerque/Bernalillo County was around 0.5 ppb. On average, the decreases in ozone 



concentrations during the July episode were more than a factor of two larger than those in the June 



episode. This was due to meteorological conditions during July 2017 that favored pollutant transport 



from the oil and gas producing regions to Albuquerque/Bernalillo County.  



A notable result from this sensitivity simulation is the large decrease in peak 8-hr average ozone 



concentrations in the Albuquerque MSA on July 4 compared to other days in this episode. One 



possible explanation for this is recirculation, which is apparent in the sequence of spatial plots in 



Figure 106. On July 3, the impact of reducing NOx and VOC emissions from the oil and gas sector 



extends from northwestern New Mexico toward the southeast. This impact shifts southward on July 4 



and then westward on July 5. This clockwise circulation continues on the following days. 



The spatial distribution of modeled ozone impacts (see Figure 106) shows that oil and gas emissions 



affected modeled ozone concentrations in Albuquerque/Bernalillo County and throughout the 4-km 



domain. The largest ozone impacts (> 1 ppb) were located within or near the oil and gas producing 



regions of northwest and southeast New Mexico. 
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Figure 104. Differences in peak 8-hr average ozone concentrations between the 25% 



reductions in NOx and VOC emissions from the oil and gas sector simulation and the base-



case simulation in the July ozone episode at the Albuquerque MSA sites, and at the grid cell 



where the highest ozone concentration was modeled in the base-case simulation (Bernalillo 



County Grid Cell with Modeled Maximum). 
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Table 52. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the 25% NOx and VOC reductions in the oil 



and gas sector sensitivity simulation and the base-case simulation for the July ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 0.06 -0.1% -0.76 -1.5% N/A -0.5% 



South Valley -0.04 -0.1% -0.96 -1.6% -0.27 -0.2% 



Foothills -0.05 -0.1% -0.88 -1.6% -0.36 -0.6% 



Bernalillo -0.05 -0.1% -0.91 -1.6% -0.41 -0.6% 



Los Lunas -0.09 -0.2% -1.10 -1.8% N/A -0.6% 



Double Eagle -0.03 -0.1% -1.02 -0.7% N/A -0.7% 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



-0.07 -0.1% -1.10 -1.8% -0.28 -0.6% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 
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Figure 105. Differences between peak 8-hr average ozone concentrations modeled in the 



25% NOx and VOC reductions in the oil and gas sector sensitivity simulation and in the base-



case simulation for the July episode. Warm colors indicate an increase in ozone, while cool 



colors indicate a decrease. 
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Figure 106. Differences between peak 8-hr average ozone concentrations modeled in the 



25% NOx and VOC reductions in the oil and gas sector sensitivity simulation and in the base-



case simulation for the July episode in the full 4-km resolution modeling domain. Warm colors 



indicate an increase in ozone, while cool colors indicate a decrease. 



10.4.5 Impact of the Albuquerque/Bernalillo County I&M Program 



Figure 107 and Table 53 show the modeled impacts of 5% and 7% increases of on-road mobile 



source NOx and VOC emissions, respectively, reflecting the impact of the Albuquerque/Bernalillo 



County I&M program during the July ozone episode. In this sensitivity simulation, there is an increase 



in modeled on-road mobile source emissions associated with the possibility of not having an I&M 



program; therefore, a positive difference in modeled ozone concentrations indicates a modeled 



benefit of the Albuquerque/Bernalillo County I&M program. 



The increase in modeled on-road mobile source emissions associated with the possibility of not 



having an I&M program resulted in increases of up to 0.25 ppb in modeled peak 8-hr ozone 



concentrations in Albuquerque/Bernalillo County. Therefore the I&M program had a small positive 



impact at reducing ozone concentrations during the July episode.  



The purpose of an I&M program is to ensure that motor vehicles are operating in a manner that 



meets federal, state, and local emission standards. The Albuquerque EHD uses the EPA MOVES model 



and detailed travel activity data to estimate motor vehicle emissions in Albuquerque/Bernalillo 



County. Compliance with the current I&M program is built into the MOVES model modeling 
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conducted by Albuquerque EHD, and these emissions estimates are reported to EPA and included in 



the NEI. Without an I&M program, there is risk that the motor vehicle emissions in 



Albuquerque/Bernalillo County would fail to meet the projections made by Albuquerque EHD. The 



actual impact on emissions and ozone air quality will be sensitive to how vehicle owners might 



maintain their vehicles in the absence of an I&M program, and therefore how much credit (in terms 



of emissions reductions) should be assumed for I&M program compliance. I&M programs can 



produce benefits for other pollutants, such as NO2 and particulate matter, which are important for 



protecting air quality near major roadways. 



 



 



Figure 107. Differences in peak 8-hr average ozone concentrations between the sensitivity 



simulation with 5% and 7% increases in NOx and VOC emissions, respectively, from removing 



the Albuquerque/Bernalillo County I&M program and the base-case simulation in the July 



ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest ozone 



concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 



Modeled Maximum). 
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Table 53. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the Albuquerque/Bernalillo County I&M 



program sensitivity simulation and the base-case simulation for the July ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte -0.06 -0.1% -0.25 -0.4% N/A N/A 



South Valley 0.25 0.4% -0.06 -0.1% 0.14 0.2% 



Foothills 0.23 0.3% 0.00 0.0% 0.23 0.3% 



Bernalillo 0.15 0.2% 0.00 0.0% 0.15 0.2% 



Los Lunas 0.13 0.2% 0.00 0.0% N/A N/A 



Double Eagle (SAF) 0.16 0.2% 0.00 0.0% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



0.24 0.3% 0.05 0.1% 0.14 0.2% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 



10.4.6 Operation of Reeves and Rio Bravo Power Plants at 



Permitted Emission Levels 



The Rio Bravo and Reeves EGUs are located in Bernalillo County near the City of Albuquerque and are 



considered “peaker plants” because they operate as needed when energy demand is high. These 



power plants receive an operating permit from the Albuquerque EHD under EPA’s Title V major point 



source program. These power plants are permitted to operate within a specified amount of emissions 



with daily and annual emission limits, and they report their hourly emissions to EPA’s Clean Air 



Markets Division (CAMD). During July 2017, these facilities operated well below their permitted 



emission levels. To simulate the potential air quality impacts of the Rio Bravo and Reeves facilities 



operating at permitted emission levels, the daily NOx and VOC emissions for those facilities in the 



modeling inventory were set to the permitted emission levels. This sensitivity simulation is intended 



to examine potential air quality impacts if these facilities had emitted at permitted levels. 



Figure 108 and Table 54 show the modeled impacts of increasing NOx emissions from the Reeves 



and Rio Bravo power plants to permitted emission levels (11.8 and 3.5 tons/day, respectively) during 



the July ozone episode. Spatial plots of the absolute concentration differences are shown in Figure 



109. In this sensitivity simulation, a positive difference in modeled ozone concentration indicates that 
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increasing emissions at the Reeves and Rio Bravo power plants to permitted emission levels would 



increase ozone concentrations. 



Increasing the NOx emissions from these two power plants to permitted levels increased modeled 



peak 8-hr ozone concentrations in the Albuquerque MSA during the July episode. The maximum 



increases ranged from about 1-3 ppb. The greatest increase was at the South Valley monitoring site 



on July 10 (2.9 ppb). The ozone impacts during the July episode were greater than during the June 



episode. The plots in Figure 109 illustrate the spatial extent of the ozone impacts. These results show 



that if the Reeves and Rio Bravo power plants had operated at permitted emission levels, ozone 



concentrations during the July 2017 episode in Albuquerque/Bernalillo County would likely have 



been higher.  



 



Figure 108. Differences in peak 8-hr average ozone concentrations between the simulation 



with Reeves and Rio Bravo power plants operating at permitted emission levels and the base-



case simulation in the July ozone episode at the Albuquerque MSA sites, and at the grid cell 



where the highest ozone concentration was modeled in the base-case simulation (Bernalillo 



County Grid Cell with Modeled Maximum). 
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Table 54. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the sensitivity simulation with the Reeves 



and Rio Bravo power plants operating at permitted emission levels and the base-case 



simulation for the July ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 0.89 1.5% -0.63 -1.3% N/A N/A 



South Valley 2.85 4.0% -0.23 -0.4% 1.37 2.2% 



Foothills 1.64 2.3% 0.00 0.0% 1.64 2.3% 



Bernalillo 1.13 1.7% -0.08 -0.2% 1.13 1.7% 



Los Lunas 1.16 1.8% 0.01 0.0% N/A N/A 



Double Eagle (SAF) 1.01 1.7% 0.00 0.0% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



1.69 2.7% 0.00 0.0% 1.07 1.6% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 











● ● ●  10. Sensitivity Analysis 



● ● ●    195 



 
Figure 109. Differences between peak 8-hr average ozone concentrations modeled in the 



sensitivity simulation with Reeves and Rio Bravo power plants operating at permitted emission 



levels and in the base-case simulation for the July episode. Warm colors indicate an increase in 



ozone, while cool colors indicate a decrease. 
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10.4.7 100% Reduction of Sandoval County Emissions 



Figure 110 and Table 55 show the modeled impacts of removing all anthropogenic emissions from 



Sandoval County during the July ozone episode. Spatial plots of the absolute concentration 



differences are shown in Figure 111. In this sensitivity simulation, a negative difference in modeled 



ozone concentrations indicates that removing anthropogenic emissions in Sandoval County would 



decrease ozone concentrations. 



Removing anthropogenic emissions in Sandoval County decreased modeled peak 8-hr ozone 



concentrations in the Albuquerque MSA during the July episode. As during the June episode, the 



largest reduction (up to 2.9 ppb) was at the Foothills site, which is the closest Albuquerque/Bernalillo 



County site to Sandoval County. Reductions greater than 1 ppb were modeled at most sites. There 



were modeled increases (up to 1.5 ppb) in peak 8-hr ozone concentration at the Bernalillo site in 



Sandoval County on three of the twelve days in the July episode, but there were also modeled 



decreases in ozone concentration of greater than 1 ppb elsewhere in Sandoval County (see Figure 



111). Results from this simulation show that ozone in Albuquerque/Bernalillo County is sensitive to 



anthropogenic emissions in Sandoval County. 



 



Figure 110. Differences in peak 8-hr average ozone concentrations between the Sandoval 



County anthropogenic emissions zero-out sensitivity simulation and the base-case simulation 



in the July ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest 



ozone concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 



Modeled Maximum). 
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Table 55. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the Sandoval County anthropogenic 



emissions zero-out sensitivity simulation and the base-case simulation for the July ozone 



episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte -0.03 -0.1% -1.67 -3.2% N/A N/A 



South Valley -0.02 -0.0% -1.25 -2.0% -0.80 -1.2% 



Foothills -0.04 -0.1% -2.85 -4.6% -2.85 -4.1% 



Bernalillo 1.45 2.9% -2.26 -3.4% -2.26 -3.4% 



Los Lunas -0.01 -0.0% -0.75 -1.2% N/A N/A 



Double Eagle (SAF) 0.00 0.0% -2.28 -3.6% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



-0.16 -0.3% -1.34 -2.0% -0.95 -1.4% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 
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Figure 111. Differences between peak 8-hr average ozone concentrations modeled in the 



Sandoval County anthropogenic emissions zero-out sensitivity simulation and in the base-case 



simulation for the July episode. Warm colors indicate an increase in ozone, while cool colors 



indicate a decrease. 
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10.4.8 100% Reduction of Valencia County Emissions 



Figure 112 and Table 56 show the modeled impacts of a zero-out of anthropogenic emissions from 



Valencia County during the July ozone episode. Spatial plots of the absolute concentration 



differences are shown in Figure 113. In this sensitivity simulation, a negative difference in modeled 



ozone concentrations indicates that removing anthropogenic emissions from Valencia County would 



decrease ozone concentrations. 



Removing anthropogenic emissions from Valencia County decreased modeled peak 8-hr ozone 



concentrations in Albuquerque/Bernalillo County during the July episode. The largest decreases (up 



to 1.8 ppb) occurred at the South Valley site, which is the closest Albuquerque/Bernalillo County site 



to Valencia County. Outside Albuquerque/Bernalillo County, modeled ozone concentrations 



decreased at the Los Lunas site (in Valencia County) on all days in the July episode. The decrease at 



Los Lunas was greater than 2 ppb on half the episode days, and almost 4 ppb on three of the 



episode days. Modeled ozone concentrations decreased by at least 1 ppb on each episode day in 



Albuquerque/Bernalillo County or Valencia County (see Figure 113). Results from this simulation 



show that ozone in Albuquerque/Bernalillo County is sensitive to anthropogenic emissions in 



Valencia County. 
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Figure 112. Differences in peak 8-hr average ozone concentrations between the Valencia 



County anthropogenic emissions zero-out sensitivity simulation and the base-case simulation 



in the July ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest 



ozone concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 



Modeled Maximum). 











● ● ●  10. Sensitivity Analysis 



● ● ●    201 



Table 56. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the Valencia County anthropogenic 



emissions zero-out sensitivity simulation and the base-case simulation for the July ozone 



episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 0.00 0.0% -0.59 -1.3% N/A N/A 



South Valley 0.00 0.0% -1.80 -3.3% -0.36 -0.5% 



Foothills 0.00 0.0% -0.40 -0.7% -0.25 -0.4% 



Bernalillo 0.00 0.0% -0.35 -0.7% -0.23 -0.3% 



Los Lunas -0.01 -0.0% -3.90 -6.9% N/A N/A 



Double Eagle (SAF) 0.00 0.0% -2.42 -4.9% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



-0.03 -0.1% -0.78 -1.3% -0.26 -0.4% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 
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Figure 113. Differences between peak 8-hr average ozone concentrations modeled in the 



Valencia County anthropogenic emissions zero-out sensitivity simulation and in the base-case 



simulation for the July episode. Warm colors indicate an increase in ozone, while cool colors 



indicate a decrease. 
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10.5 Summary 



Sensitivity simulations for the June and July 2017 ozone episodes in Albuquerque/Bernalillo County 



were conducted using CAMx. The impact of various NOx and VOC emission reduction scenarios on 



daily peak 8-hr ozone concentrations were quantified to provide a deeper understanding of the 



base-case modeling results, and to demonstrate how specific emission reductions might affect ozone 



concentrations in Albuquerque/Bernalillo County. Ozone concentrations in Albuquerque/Bernalillo 



County were more sensitive to changes in local NOx emissions in the July episode compared to the 



June episode, given that ozone in the July episode was driven more strongly by local emissions than 



in the June episode. This is consistent with findings from the base-case and source apportionment 



modeling analyses. 



The sensitivity simulations with NOx emission reductions in Albuquerque/Bernalillo County for both 



episodes showed decreased peak 8-hr average ozone concentrations at most ozone monitoring sites 



and on most episode days. The decreases were as large as 0.3 ppb in the June episode and 1.2 ppb 



in the July episode, indicating NOx-limited conditions in Albuquerque/Bernalillo County. Ozone 



concentrations in Albuquerque/Bernalillo County were insensitive to the 10% reduction of local VOC 



emissions. 



Reducing NOx emissions in Albuquerque/Bernalillo County increased the modeled peak 8-hr average 



ozone concentrations at the Del Norte monitoring site, where the base-case model performance was 



poor (normalized mean bias was greater than ±15%). As explained in Chapter 8, the base-case 



simulation showed a significant negative bias in modeled ozone concentrations at the Del Norte site, 



likely due to high modeled NO2 concentrations and corresponding ozone titration. Reduction of NOx, 



especially on-road mobile source NOx emissions, limits that titration, leading to modeled increases in 



ozone. Therefore, the modeling results at the Del Norte site in this case should not be relied upon to 



inform air quality management decisions. Modeling at a higher spatial resolution (e.g., 1 km) could 



improve model performance, particularly at the Del Norte site, because the spatial distribution of 



NOx emissions from motor vehicles would be more accurately represented within the City of 



Albuquerque. This could reduce the emissions allocated to the model grid cell containing the Del 



Norte monitor and help alleviate the large ozone underestimation at that site. 



During both episodes, reducing statewide NOx and VOC emissions from the oil and gas sector 



resulted in a decrease in ozone concentrations in Albuquerque/Bernalillo County, by as much as 0.4 



ppb during the June episode and 1.1 ppb during the July episode. Emissions from the oil and gas 



sector affected modeled ozone concentrations in Albuquerque/Bernalillo County and throughout the 



4-km domain. The largest ozone impacts (> 1 ppb) were located within or near the oil and gas 



producing regions of northwest and southeast New Mexico. Albuquerque/Bernalillo County is most 



impacted by emissions from the oil and gas sector on days when meteorological conditions are 



favorable for transporting these emissions into Albuquerque/Bernalillo County. 
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Additional sensitivity simulations were conducted to assess the impact of the Albuquerque/Bernalillo 



County I&M program on ozone in Albuquerque/Bernalillo County, understand how changes in NOx 



emissions from the Reeves and Rio Bravo power plants could impact ozone in the region, and to 



understand potential ozone contributions due to emissions in Sandoval and Valencia counties.  



The sensitivity modeling analysis showed that the Bernalillo/Albuquerque I&M program, which 



reduces on-road mobile source NOx emissions by 5% and VOC emissions by 7%, reduces ozone 



concentrations in Albuquerque/Bernalillo County by up to 0.25 ppb. Therefore, the I&M program had 



a small positive impact at reducing modeled ozone concentrations. When NOx emissions from the 



Reeves and Rio Bravo power plants were increased to their permitted levels, peak 8-hr ozone 



concentrations in Albuquerque/Bernalillo County increased by 0.1-0.5 ppb during the June episode 



and 1-3 ppb during the July episode. These results showed that if these two power plants had 



operated at permitted emission levels, ozone concentrations during these two episodes in 



Albuquerque/Bernalillo County would likely have been higher.  



Removing anthropogenic emissions from Sandoval County reduced modeled peak 8-hr ozone 



concentrations in Albuquerque/Bernalillo County by as much as 1.5 ppb during the June episode and 



2.9 ppb during the July episode. Removing anthropogenic emissions from Valencia County reduced 



peak 8-hr ozone concentrations in Albuquerque/Bernalillo County by about 2 ppb during both 



episodes, and reduced ozone concentrations in Los Lunas (in Valencia County) by as much as 4 ppb. 



These results showed that ozone in Albuquerque/Bernalillo County is sensitive to emissions in 



Sandoval and Valencia counties, and emissions from these counties can contribute to ozone in 



Albuquerque/Bernalillo County.  
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11. Future-Year Modeling and Analysis 



11.1 Overview 



This chapter describes the results from future-year (2025) air quality simulations conducted for the 



Albuquerque/Bernalillo County Ozone Modeling Analysis. This future-year analysis involved 



projecting emissions from 2017 to 2025 under varying scenarios. The results discussed in this chapter 



can be used to assess (1) how ozone in Albuquerque/Bernalillo County could be impacted by 



national, regional, and local changes in emissions that are expected to take place between now and 



2025; (2) how future ozone concentrations in Albuquerque/Bernalillo County might be affected by 



changes in emissions as a result of an expanded Inspection and Maintenance (I&M) program, tri-



county emissions reductions, local power plants operating at permitted emission levels, and the 



electrification of the gasoline vehicle fleet in Albuquerque/Bernalillo County. This analysis therefore 



has important implications for air quality planning. 



A 2025 future-year emissions inventory was developed, and a future-year base-case CAMx simulation 



was conducted based on the June and July 2017 ozone episodes in Albuquerque/Bernalillo County. 



The results of this future-year base-case simulation were compared to the 2017 base-case simulation. 



Emissions were the only modeling input that was changed. Meteorology, boundary conditions, and 



other modeling inputs and options were unchanged from the 2017 base-case simulation. 



In addition, four future-year sensitivity simulations were developed at the direction of and in 



consultation with the Albuquerque EHD 



 Reeves and Rio Bravo power plants in Bernalillo County operating at permitted emission 



levels. 



 Expansion of the Albuquerque/Bernalillo County I&M program to cover light-duty gasoline 



vehicles in Sandoval and Valencia counties.  



 25% reduction of anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, and Valencia 



counties (a “tri-county” emissions reduction). 



 Electrification of the light-duty gasoline vehicle fleet in Albuquerque/Bernalillo County. 



These sensitivity simulations were not intended to test specific emissions control programs, but 



rather were developed to test the sensitivity of future ozone to various types of possible emission 



changes. The results of these sensitivity simulations were compared to the 2025 future-year base-



case simulation. 



Throughout this chapter, the June 2017 episode is referred to as the regionally dominated ozone 



event, since the high ozone concentrations during June 2017 were largely driven by non-local and 



regional emissions and meteorology. The July 2017 episode is referred to as the locally dominated 
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ozone event, since the high ozone concentrations during July 2017 were driven more strongly by 



local emissions and meteorology. In the future-year modeling, we use the 2017 meteorology to 



represent future meteorological conditions to evaluate impacts of future emission changes. 



Therefore, in the future-year context it is more appropriate to describe these events by their nature, 



rather than by calendar month. 



Key results from the future-year air quality modeling analysis are as follows: 



 Projected emissions reductions by 2025 would reduce peak 8-hr average ozone 



concentrations in Albuquerque/Bernalillo County by 3-7%. This result suggests that if 



projected reductions in local, regional, and nationwide emissions by 2025 materialize, these 



reductions would reduce future ozone concentrations in Albuquerque/Bernalillo County.  



 Ozone in Albuquerque/Bernalillo County in year 2025 would be more sensitive to local 



changes in emissions during locally dominated ozone events, where local influences in ozone 



are more prevalent. 



 The Reeves and Rio Bravo power plants would increase ozone in Albuquerque/Bernalillo 



County by up to 4 ppb in the future if they were operated at permitted emission levels. 



 Expanding the I&M program to Sandoval and Valencia counties in the future would reduce 



ozone concentrations in Albuquerque/Bernalillo County by as much as 0.5 ppb. 



 Replacing the light-duty gasoline vehicle fleet with electric vehicles in Albuquerque/Bernalillo 



County would reduce future ozone concentrations in Albuquerque/Bernalillo County in 2025 



by as much as 2 ppb. 



 Modeled ozone conditions in Albuquerque/Bernalillo County would continue to be NOx-



limited in 2025, and reducing local NOx emissions would be effective in reducing ozone 



concentrations in the future.  



 Reducing anthropogenic NOx and VOC emissions by 25% in Bernalillo, Sandoval, and Valencia 



counties would reduce future ozone concentrations in Albuquerque/Bernalillo County by as 



much as 3 ppb. This result suggests that a multi-county approach to reducing emissions 



would be effective at reducing future ozone concentrations in Albuquerque/Bernalillo 



County. 



11.2 Future-Year Emissions Approach 



11.2.1 2025 Base-Case Emissions 



The 2025 future-year emissions for this analysis were based on EPA’s 2025 future-year projections 



(U.S. Environmental Protection Agency, 2015a).39 The approach to projecting the 2017 base-year 



                                                   
39 EPA’s 2025 emissions inventory was developed from its 2011 base year emissions platform. EPA has not yet developed an 



emissions projection from its more recent 2014 and 2016 base-year emissions platform. Projection methods are specific to each 











● ● ●   11. Future-Year Modeling and Analysis 



● ● ●    207 



inventory involved developing adjustment factors for each emissions source sector, based on 



differences between the 2017 base-year inventory and EPA’s 2025 future-year inventory. Because 



local emission trends do not always reflect state or national trends, separate adjustment factors for 



New Mexico and Albuquerque/Bernalillo County were developed for most sectors. Biogenic and fire 



emissions were unchanged from the 2017 base-year inventory. 



For EGU point sources in the United States outside of New Mexico, NOx emissions were reduced by 



16% and SO2 emissions were reduced by 30%, compared to 2017 emissions. These adjustments were 



based on nationwide power plant emissions reductions between 2017 and 2025 from EPA’s 



Integrated Planning Model (IPM) power sector projections.40 VOC emissions for EGUs were 



unchanged for 2025 because VOC emissions from power plants are small and IPM does not consider 



VOC emission changes. Although specific emissions reductions at individual facilities might differ 



from a nationwide average, this approach provides a reasonable estimate of future-year emissions 



from power plants outside of New Mexico. 



For the EGUs within New Mexico, nationwide adjustment factors were not used, and the following 



projection assumptions were used: 



 Eliminated emissions from Units 2 and 3 at the San Juan Generating Station (as those units 



were decommissioned as of December 2017), and kept emissions from Units 1 and 4 



unchanged from 2017, resulting in a 50% reduction in emissions from San Juan in 2025 



compared to 2017.  



 Reduced NOx emissions by 90% for Units 4 and 5 at the Four Corners Generating Station (as 



selective catalytic reduction controls were applied to these units in 2018),41 resulting in a 90% 



reduction in NOx emissions from Four Corners in 2025 compared to 2017. 



 Reduced NOx emissions by 51% for other EGU point sources in New Mexico, based on IPM 



projections of 2025 EGU emissions in New Mexico. Emissions reductions for EGUs in New 



Mexico are expected to outpace reductions at the national level. 



For on-road mobile sources, separate projection factors were developed for New Mexico and all 



other states: 



                                                                                                                                                                    



source sector, and can involve running specific modeling tools or adjusting the base year emissions according to the best estimate of 



changes in activity and technology that are expected to occur. EPA’s 2025 inventory accounts for Federal and State regulations that 



were promulgated or under reconsideration by December 2014. For EGUs, the projected emissions were based on IPM version 5.14 



and include the Final Mercury and Air Toxics (MATS) rule announced on December 21, 2011; the Cross-State Air Pollution Rule issued 



July 6, 2011; and actions EPA has taken to implement the Regional Haze Rule, but not the Clean Power Plan. For on-road mobile 



sources, the projected emissions include EPA’s Tier-3 Vehicle Emissions and Fuel Standards Program (March, 2014), light-duty vehicle 



greenhouse gas emissions and corporate average fuel economy standards (May 2010 for model year 2012-2016, and October 2012 



for model year 2017), and California’s LEVIII emissions program. 
40 More details on the IPM projections can be found at https://www.epa.gov/airmarkets/integrated-planning-model-ipm-results-



viewer.  
41 Units 1 through 3 at the Four Corners Generating Station were already decommissioned prior to 2017, and therefore there were no 



emissions from these units in the 2017 or 2025 emission inventories. 





https://www.epa.gov/airmarkets/integrated-planning-model-ipm-results-viewer


https://www.epa.gov/airmarkets/integrated-planning-model-ipm-results-viewer
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 The EPA MOVES model was used to model the on-road mobile source emissions in New 



Mexico in years 2017 and 2025 using Bernalillo County’s local activity data as input. The 



projection factor was then calculated as the ratio between the 2017 and 2025 emission levels. 



 The national default in MOVES was used to model the nationwide emission level for all other 



states in 2017 and 2025. The ratio between these two calendar years was used as the 



projection factor for all states other than New Mexico. 



The MOVES-based approach used here accounts for emission changes due to expected increases in 



VMT (which increases emissions), and due to vehicle feet turnover (which decreases emissions). In 



New Mexico and throughout the United States, the effect of vehicle fleet turnover will continue to 



drive large NOx emissions reductions from cars and trucks over the next several years, as newer 



vehicles with more stringent emission control standards replace older vehicles. In New Mexico, NOx 



emissions from cars and trucks estimated by MOVES are expected to decrease by 50% between 2017 



and 2025. This is a significant reduction that is important for understanding future air quality. 



For the oil and gas sector, emissions for New Mexico and all other states were projected to 2025 



based on fuel consumption data from the U.S. Energy Information Administration’s (EIA) 2018 Annual 



Energy Outlook.42 The ratio between the fuel consumption in 2017 and 2025 was used as the 



projection factor. 



For agriculture, nonpoint, nonroad, non-IPM point sources, and residential wood burning sectors, 



projection factors were calculated only for the entire nation because specific information for New 



Mexico was not available. These projection factors were calculated as the ratio between the emission 



levels in 2025 (projected from EPA’s 2011 NEI platform by EPA) to the emission levels in 2014 (derived 



from EPA’s 2014 NEI platform). 



Tables 57 and 58 summarize the projected nationwide emission changes between 2017 and 2025 



that were used to develop the 2025 future-year emissions inventory. Substantial decreases in 



nonroad emissions, which includes locomotives and construction equipment, are the result of fleet 



turnover toward newer equipment that are subjected to EPA’s Tier 4 nonroad compression ignition 



exhaust emissions standards.43 Decreases in residential wood combustion are less important during 



the ozone season, when residential wood burning is minimal. Increased emissions from the oil and 



gas sector reflect expected increases in oil and gas exploration and activity in the coming years 



based on the EIA’s Annual Energy Outlook. 



                                                   
42 https://www.eia.gov/outlooks/aeo/data/browser/#/?id=2-AEO2018&region=1-8&cases=ref2018. 
43 See https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100OA05.pdf.  





https://www.eia.gov/outlooks/aeo/data/browser/#/?id=2-AEO2018&region=1-8&cases=ref2018


https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100OA05.pdf
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Table 57. Projected nationwide emissions changes between 2017 and 2025. 



Sector NO
X
 VOC 



Nonpoint +11% +1% 



Nonroad -43% -27% 



Oil and gas +11% +11% 



On-road mobile sources -50% -45% 



Point (EGUs) -16% 0% 



Point (other industry) +51% +6% 



Rail -24% -32% 



Residential wood combustion +30% +39% 



Table 58. Projected New Mexico emission changes between 2017 and 2025. 



Sector NO
X
 VOC 



Oil and gas +8% +8% 



On-road mobile sources -51% -35% 



Point (EGUs) -51% 0% 



11.2.2 2025 Sensitivity Simulation Emissions 



In addition to the 2025 future-year base-case simulation, emissions were developed for four future-



year sensitivity simulations at the direction of and in consultation with the Albuquerque EHD: 



 Reeves and Rio Bravo power plants in Bernalillo County operating at permitted emission 



levels. 



 Expansion of the Albuquerque/Bernalillo County I&M program to cover light-duty gasoline 



vehicles in Sandoval and Valencia counties.  



 25% reduction of anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, and Valencia 



counties (a “tri-county” emissions reduction). 



 Electrification of the light-duty gasoline vehicle fleet in Albuquerque/Bernalillo County. 
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The Rio Bravo and Reeves EGUs are located in Bernalillo County near the City of Albuquerque and are 



considered “peaker plants” because they operate as needed when energy demand is high. These 



power plants receive an operating permit from the Albuquerque EHD under EPA’s Title V major point 



source program. These power plants are permitted to operate within a specified amount of emissions 



with daily and annual emission limits, and they report their hourly emissions to EPA’s Clean Air 



Markets Division (CAMD). During June and July of 2017, these facilities operated well within their 



permitted emission levels, as shown in Table 59. To simulate the potential air quality impacts of the 



Rio Bravo and Reeves facilities operating at permitted emission levels, the daily NOx and VOC 



emissions for those facilities in the future-year modeling inventory were set to the permitted 



emission levels shown in Table 59. This sensitivity simulation is intended to examine potential air 



quality impacts if these facilities were to emit at permitted levels during ozone episodes in the future. 



Table 59. Comparison of actual vs. permitted NOx emissions at the Reeves and Rio Bravo 



power plants in Bernalillo County. Actual NOx emissions are from EPA’s CAMD for June and July 



2017. 



Facility Actual NOx Permitted NOx 



Reeves 0.5-2.0 tons/day 11.8 tons/day 



Rio Bravo 0.2-0.4 tons/day 3.5 tons/day 



To simulate the impact of expanding the Albuquerque/Bernalillo County I&M program to Sandoval 



and Valencia counties, MOVES was used to model the on-road mobile source emissions in year 2025 



for both counties. County-specific input data were based on the county database developed for the 



2014 NEI. For each county, two MOVES runs were implemented: one with the I&M program, and the 



other without the program. Then, the ratio between the emissions outputs from the two runs were 



used as an adjustment factor. The resulting NOx emissions reductions in Sandoval and Valencia 



counties were 5-6%. The resulting VOC emissions reduction in Sandoval and Valencia were around 



7%. On a relative basis, these reductions are similar to reductions resulting from the 



Albuquerque/Bernalillo County I&M program. 



The base-case modeling indicated that ozone in Albuquerque/Bernalillo County could be sensitive to 



emissions from Sandoval and Valencia counties. In many cases, a regional multi-county strategy is 



effective and is warranted to reduce ozone concentrations in a metropolitan area. A tri-county 



emissions reduction scenario was therefore developed to test the sensitivity of future ozone in 



Albuquerque/Bernalillo County to a regional reduction in emissions across the Sandoval, Bernalillo, 



and Valencia tri-county region. To develop this sensitivity scenario, the anthropogenic NOx and VOC 



emissions in Bernalillo, Sandoval, and Valencia counties were scaled down from their projected 2025 



levels by 25%. 



To simulate the effects of electrifying all light-duty gasoline vehicles in Albuquerque/Bernalillo 



County, the SMOKE emissions processing report was used to determine the emission contribution 
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from gasoline vehicles for Bernalillo County, and these emissions were then subtracted from the total 



on-road mobile source emissions. The resulting reduction of NOx emissions was 56%, and the 



reduction of VOC emissions was 90%. This scenario was developed to test the potential sensitivity of 



future ozone to a large change in NOx emissions that might only be possible through complete 



electrification of the gasoline-powered vehicle fleet, with the understanding that a complete fleet 



electrification within a few years is not realistic. For this scenario, only the NOx and VOC emissions 



from the on-road mobile source sector in Albuquerque/Bernalillo County were changed. No attempt 



was made to model potential changes in vehicle activity (and therefore changes in the spatial 



distribution of emissions) that might arise from fleet electrification, or to model changes in electricity 



demand and corresponding changes in EGU emissions that might be associated with vehicle 



electrification.  



11.3 Future-Year Air Quality Modeling Approach 



A sensitivity analysis involves two types of CAMx simulations: a base-case simulation, and one or 



more sensitivity simulations. Here, the base case refers to both the 2017 and 2025 base-case 



simulations described previously. A sensitivity simulation involves developing an alternative 



emissions scenario, sometimes referred to as an emission control scenario. To determine the impact 



of the emission control, a CAMx simulation is conducted with the alternative emissions, and then the 



difference in pollutant concentrations between the base-case and sensitivity simulations is calculated. 



For these future-year analyses, the 2025 base-case simulation results were compared with the 2017 



base-case simulation results, and the 2025 sensitivity simulation results were compared with the 2025 



base-case simulation results. The second comparison approach was used to estimate the air quality 



impacts of the four future-year sensitivity scenarios described in this chapter.  



Raw output from a CAMx simulation consists of hourly ozone concentrations at each model grid cell 



for the modeling episodes. Hourly ozone concentrations from CAMx were extracted and  



post-processed for all grid cells in the 4-km domain. For each modeled episode day, the peak 8-hr 



average ozone concentration was calculated at each grid cell. The comparisons were made at the six 



ozone monitoring sites in the Albuquerque MSA. Modeling results were also analyzed for the grid 



cell with the highest daily modeled 8-hr ozone in Albuquerque/Bernalillo County in the 2017 base-



case (the “Bernalillo County Grid Cell with Modeled Maximum” location). 



Results of the future-year base-case modeling and sensitivity modeling analyses are described below. 



Results are shown for all scenarios for each modeling episodes. Differences in modeled peak 8-hr 



ozone concentrations, as well as spatial plots of modeled ozone differences, are provided.  
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11.4 Future-Year Air Quality Modeling Results 



(Comparison to 2017 Base Case) 



The changes in modeled peak 8-hr ozone concentration from the 2017 base-case to the 2025 base-



case for one day in each modeled ozone episode are shown in Figure 114. A negative difference in 



modeled ozone concentrations indicates that the modeled changes in emissions between 2017 and 



2025 would decrease ozone concentrations. In general, there are widespread reductions in peak 8-hr 



ozone across New Mexico. The reductions at the Albuquerque MSA monitoring sites range from 



about 1 to 5 ppb across the two ozone episodes. The modeling shows increases in ozone 



concentration at the Del Norte monitoring site, for which the 2017 base-case modeling 



underpredicted ozone concentrations (see Chapter 8).44  



 



Figure 114. Differences between modeled peak 8-hr ozone concentrations in the 2025 future-



year base-case and 2017 base-case modeling for one day in the June ozone episode and one 



day in the July ozone episode. Black circles represent the Albuquerque MSA monitoring sites. 



11.4.1 Regionally Dominated Ozone Episode (June episode) 



Results from the 2025 base-case simulation for the regionally driven ozone episode are summarized 



in Tables 60 through 62 and in Figure 115. The tables show the peak 8-hr average ozone 



                                                   
44 As with the 2017 sensitivity simulations (see Chapter 10), when NOx emissions were reduced, the reduction in NOx emissions 



reduces NOx titration of ozone in the grid cell containing the Del Norte site. This result is an artifact of the poor model performance 



for that site. 
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concentrations modeled in the 2017 and 2025 base-case simulations for the Albuquerque MSA 



monitoring sites and for the grid cell with the highest ozone concentration in Albuquerque/Bernalillo 



County (“Bernalillo County Grid Cell with Modeled Maximum”) in the 2017 base-case simulation. The 



figure shows the change in modeled concentrations from the 2017 to the 2025 base-case simulation. 



The highest modeled 8-hr concentration of 69 ppb in 2017 occurred at the Bernalillo County Grid 



Cell with Modeled Maximum ozone on June 15 (see Table 62). That value dropped to 66 ppb in the 



2025 base-case simulation. Modeled concentrations decreased by as much as 3.7 ppb in the 2025 



base-case simulation compared to the 2017 base-case simulation.  



Table 60. Modeled peak 8-hr ozone concentrations (ppb) in the 2017 and 2025 base-case 



simulations at the Del Norte, South Valley, and Foothills monitoring sites during the regionally 



dominated ozone episode. 



Date 
Del Norte South Valley Foothills 



2017 2025 2017 2025 2017 2025 



6/12 45 47 49 49 50 50 



6/13 47 48 51 50 53 52 



6/14 57 57 63 60 65 63 



6/15 58 59 66 63 67 65 



6/16 53 54 60 59 59 56 



Table 61. Modeled peak 8-hr ozone concentrations (ppb) in the 2017 and 2025 base-case 



simulations at the Bernalillo, Los Lunas, and Double Eagle monitoring sites during the 



regionally dominated ozone episode. 



Date 
Bernalillo Los Lunas Double Eagle 



2017 2025 2017 2025 2017 2025 



6/12 49 50 49 49 47 47 



6/13 50 49 50 50 52 51 



6/14 61 60 61 59 60 57 



6/15 62 61 65 63 62 59 



6/16 57 55 67 64 57 55 
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Table 62. Modeled peak 8-hr ozone concentrations (ppb) in the 2017 and 2025 base-case 



simulations at the grid cell location of the highest peak 8-hr ozone concentration in the 2017 



base-case simulation (“Bernalillo County Grid Cell with Modeled Maximum”) during the regionally 



dominated ozone episode. 



Date 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



2017 2025 



6/12 51 50 



6/13 55 54 



6/14 67 65 



6/15 69 66 



6/16 68 64 
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Figure 115. Differences in peak 8-hr average ozone concentrations between the 2025 future-



year base-case and the 2017 base-case simulation in the regionally dominated ozone episode 



at the Albuquerque MSA sites, and at the grid cells where the highest ozone concentration was 



modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled Maximum). 



11.4.2 Locally Dominated Ozone Episode (July Episode) 



Results from the 2025 base-case simulation for the locally dominated ozone episode are summarized 



in Tables 63 through 65 and in Figure 116. The tables show the peak 8-hr average ozone 



concentrations modeled in the 2017 and 2025 base-case simulations for the Albuquerque MSA 



monitoring sites and for the Bernalillo County Grid Cell with Modeled Maximum ozone in the 2017 



base-case simulation. The figure shows the change in modeled concentration from the 2017 to the 



2025 base-case simulation. In the 2017 base-case simulation, the modeled peak 8-hr average ozone 



concentration exceeded 70 ppb at the South Valley monitor on July 10 (71 ppb) and at Bernalillo 



County Grid Cell with Modeled Maximum ozone on July 6 (71 ppb), July 10 (72 ppb), and July 11 (71 



ppb). These values were reduced to below 70 ppb in the 2025 base-case simulation. Overall, modeled 



concentrations in 2025 were as much as 5.2 ppb lower than in 2017 across sites and days in the 



episode. Modeled concentrations increased from 2017 to 2025 at the Del Norte site, but only on half 



of the episode days. 
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Table 63. Modeled peak 8-hr ozone concentrations (ppb) in the 2017 and 2025 base-case 



simulations at Del Norte, South Valley, and Foothills monitoring sites during the locally 



dominated ozone episode. 



Date 
Del Norte South Valley Foothills 



2017 2025 2017 2025 2017 2025 



7/3 46 48 52 51 53 51 



7/4 52 51 59 56 55 53 



7/5 56 55 66 63 59 56 



7/6 59 60 69 65 61 58 



7/7 59 60 60 58 65 62 



7/8 58 58 55 53 65 62 



7/9 59 58 62 59 57 55 



7/10 62 61 71 66 61 58 



7/11 64 64 61 58 70 65 



7/12 54 54 61 58 62 58 



7/13 53 53 58 56 57 55 



7/14 44 45 48 47 49 48 



Table 64. Modeled peak 8-hr ozone concentrations (ppb) in the 2017 and 2025 base-case 



simulations at the Bernalillo, Los Lunas, and Double Eagle monitoring sites during the locally 



dominated ozone episode. 



Date 
Bernalillo Los Lunas Double Eagle 



2017 2025 2017 2025 2017 2025 



7/3 50 50 54 53 49 49 



7/4 53 51 61 57 53 49 



7/5 56 55 61 59 60 56 



7/6 58 57 62 60 64 61 



7/7 61 59 60 58 65 62 



7/8 63 60 53 51 60 57 



7/9 56 54 59 56 55 53 



7/10 60 58 64 59 63 59 



7/11 66 62 56 54 59 56 



7/12 56 54 60 56 53 51 



7/13 55 53 54 52 56 53 



7/14 50 49 49 48 50 48 











● ● ●   11. Future-Year Modeling and Analysis 



● ● ●    217 



Table 65. Modeled peak 8-hr ozone concentrations (ppb) in the 2017 and 2025 base-case 



simulations at the grid cell location of the highest peak 8-hr ozone concentration in the 2017 



base-case simulation (“Bernalillo County Grid Cell with Modeled Maximum”) during the locally 



dominated ozone episode. 



Date 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



2017 2025 



7/3 56 54 



7/4 61 57 



7/5 68 64 



7/6 71 67 



7/7 67 64 



7/8 67 64 



7/9 63 60 



7/10 72 68 



7/11 71 68 



7/12 65 62 



7/13 60 57 



7/14 54 52 
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Figure 116. Differences in peak 8-hr average ozone concentrations between the 2025 future-



year base-case and the 2017 base-case simulation in the locally dominated ozone episode at 



the Albuquerque MSA sites, and at the grid cells where the highest ozone concentration was 



modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled Maximum).  



11.5 Future-Year Sensitivity Analysis 



Results from the future-year sensitivity simulations were compared to results from the 2025 base-



case simulation at Albuquerque MSA monitoring sites. Modeling results were also analyzed for the 



grid cells with the highest daily modeled 8-hr ozone in Albuquerque/Bernalillo County in the 2017 



base case (the “Bernalillo County Grid Cell with Modeled Maximum” locations). 



11.5.1 Operation of Reeves and Rio Bravo Power Plants at 



Permitted Emission Levels 



Figure 117 and Table 66 show the modeled impacts of increasing NOx and VOC emissions from the 



Rio Bravo and Reeves power plants to permitted emission levels during the regionally dominated 



ozone episode; Figure 118 and Table 67 show the impacts during the locally dominated episode. 



Spatial plots of the absolute concentration differences are shown in Figure 119. In this sensitivity 



simulation, a positive difference in modeled ozone concentration indicates that increasing emissions 
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at the Reeves and Rio Bravo power plants to permitted emission levels in the future would increase 



ozone concentrations.  



Increasing emissions from the Rio Bravo and Reeves power plants increased modeled ozone 



concentrations on most days and sites in both modeling episodes. In the regionally dominated 



ozone episode, concentrations increased by as much as 1.3 ppb; in the locally dominated ozone 



episode, concentrations increased by as much as 4.3 ppb. The smaller increase during the regionally 



dominated ozone episode reflects the greater regional influence on ozone during that episode. 



Across days and sites where the 2025 base-case ozone levels were greater than or equal to 65 ppb, 



the average increase in ozone ranged from 0.2 to 0.9 ppb in the regionally dominated ozone 



episode, and from 1.7 to 2.4 ppb in the locally dominated ozone episode. 



 



Figure 117. Differences in peak 8-hr average ozone concentrations between the 2025 peaker 



plants sensitivity simulation and the 2025 base-case simulation in the regionally dominated 



ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest ozone 



concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 



Modeled Maximum). 
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Table 66. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the 2025 peaker plants sensitivity simulation 



and the 2025 base-case simulation for the regionally dominated ozone episode.  



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 0.72 1.3% -0.30 -0.6% N/A N/A 



South Valley 0.98 1.6% -0.32 -0.5% 0.17 0.3% 



Foothills 0.56 1.0% -0.06 -0.1% 0.27 0.4% 



Bernalillo 0.58 1.0% 0.00 0.0% N/A N/A 



Los Lunas 0.86 1.5% 0.00 0.0% 0.84 1.3% 



Double Eagle (SAF) 0.42 0.7% 0.00 0.0% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



1.33 2.1% 0.10 0.2% 0.92 1.4% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 
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Figure 118. Differences in peak 8-hr average ozone concentrations between the 2025 peaker 



plants sensitivity simulation and the 2025 base-case simulation in the locally dominated ozone 



episode at the Albuquerque MSA sites, and at the grid cell where the highest ozone 



concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 



Modeled Maximum). 
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Table 67. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the 2025 peaker plants sensitivity simulation 



and the 2025 base-case simulation for the locally dominated ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 1.88 2.9% -0.60 -1.3% N/A N/A 



South Valley 4.33 6.6% -0.16 -0.3% 2.42 3.5% 



Foothills 2.38 3.7% 0.03 0.1% 2.38 3.4% 



Bernalillo 1.70 2.7% 0.03 0.1% 1.70 2.6% 



Los Lunas 2.46 4.3% 0.03 0.0% N/A N/A 



Double Eagle (SAF) 1.75 3.6% 0.00 0.0% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



2.50 4.4% 0.31 0.6% 1.90 3.0% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 



 



Figure 119. Differences between modeled peak 8-hr ozone concentrations in the 2025 peaker 



plants sensitivity simulations and the 2025 base-case simulations for one day in each episode. 



Black circles represent the Albuquerque MSA monitoring sites. 
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The spatial plots in Figure 119 illustrate the widespread increase in ozone concentrations across the 



Albuquerque MSA when these two power plants are operated at permitted emission levels. The plots 



also show the greater influence of local emissions on ozone concentrations during the locally 



dominated ozone episode.  



11.5.2 I&M Program Expansion  



Tables 68 and 69 show the modeled impacts of expanding the Albuquerque/Bernalillo County I&M 



program to Sandoval and Valencia counties during the two ozone episodes. Expanding the I&M 



program decreased ozone concentrations in Albuquerque/Bernalillo County by as much as 0.5 ppb 



(at the Bernalillo County Grid Cell with Modeled Maximum ozone), and would therefore provide a 



small positive future ozone benefit in the region. This impact was similar in magnitude to the ozone 



benefits that were modeled from the Albuquerque/Bernalillo County I&M program (see Chapter 10). 



Although expanding the I&M program to Sandoval and Valencia counties had a relatively small 



impact on modeled future ozone in Albuquerque/Bernalillo County, the I&M program in 



Albuquerque/Bernalillo County continues to be an important way to control future NOx and VOC 



emissions. 



The purpose of an I&M program is to ensure that motor vehicles are operating in a manner that 



meets federal, state, and local emission standards. The Albuquerque EHD uses the EPA MOVES model 



and detailed travel activity data to estimate motor vehicle emissions in Albuquerque/Bernalillo 



County. Compliance with the current I&M program is built into the MOVES model modeling 



conducted by Albuquerque EHD, and these emissions estimates are reported to EPA and included in 



the NEI. Without an I&M program, there is risk that the motor vehicle emission in 



Albuquerque/Bernalillo County would fail to meet the projections made by Albuquerque EHD. The 



actual impact on future emissions and ozone air quality will be sensitive to how vehicle owners 



maintain their vehicles in the absence of an I&M program, and therefore how much credit (in terms 



of emissions reductions) should be assumed for I&M program compliance. I&M programs can also 



produce benefits for other pollutants, such as NO2 and particulate matter, which are important for 



protecting air quality near major roadways. 
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Table 68. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the 2025 I&M expansion sensitivity 



simulation and the 2025 base-case simulation for the regionally dominated ozone episode.  



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 0.00 0.0% -0.04 -0.1% N/A N/A 



South Valley 0.00 0.0% -0.05 -0.1% -0.05 -0.1% 



Foothills 0.00 0.0% -0.04 -0.1% -0.03 -0.1% 



Bernalillo 0.03 0.1% 0.00 0.0% N/A N/A 



Los Lunas 0.03 0.1% -0.03 -0.1% -0.01 -0.0% 



Double Eagle (SAF) 0.00 0.0% -0.02 -0.0% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



0.48 0.8% -0.03 -0.1% -0.02 -0.0% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 
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Table 69. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the 2025 I&M expansion sensitivity 



simulation and the 2025 base-case simulation for the locally dominated ozone episode.  



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte -0.01 -0.0% -0.04 -0.1% N/A N/A 



South Valley 0.00 0.0% -0.04 -0.1% -0.02 -0.0% 



Foothills 0.00 0.0% -0.06 -0.1% -0.06 -0.1% 



Bernalillo 0.02 0.1% -0.04 -0.1% -0.04 -0.1% 



Los Lunas -0.00 -0.0% -0.09 -0.2% N/A N/A 



Double Eagle (SAF) 0.00 0.0% -0.04 -0.1% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



0.50 0.8% -0.03 -0.0% -0.02 -0.0% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 



11.5.3 25% Reduction in Anthropogenic NOx and VOC Emissions 



Figure 120 and Table 70 show the modeled impacts of decreasing anthropogenic NOx and VOC 



emissions in Albuquerque/Bernalillo County, Sandoval County, and Valencia County during the 



regionally dominated ozone episode; Figure 121 and Table 71 show the impacts during the locally 



dominated ozone episode. Spatial plots of the absolute concentration differences are shown in 



Figure 122. In this sensitivity simulation, a negative difference in modeled ozone concentrations 



indicates that reducing emissions in the three counties would decrease future ozone concentrations. 



Reducing anthropogenic emissions by 25% in Albuquerque/Bernalillo County, Sandoval County, and 



Valencia County decreased the peak modeled 8-hr ozone concentrations by as much as 2.9 ppb 



(4.3%) at the Bernalillo County Grid Cell with Modeled Maximum ozone on July 10. On most days 



and at most sites in the Albuquerque MSA, the modeled ozone concentrations decreased, through 



the modeled ozone increased by up to 1.2 ppb (2.4%) at the Del Norte site. On days when the 2025 



base-case modeling produced ozone concentrations greater than or equal to 65 ppb, modeled 



ozone concentrations decreased by as much as 1.1 ppb during the regionally dominated episode, 



and by as much as 2.5 ppb during the locally dominated episode. 
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Figure 120. Differences in peak 8-hr average ozone concentrations between the 2025 



anthropogenic NOx and VOC 25% reduction sensitivity simulation and the 2025 base-case 



simulation in the regionally dominated ozone episode at the Albuquerque MSA sites, and at the grid 



cell where the highest ozone concentration was modeled in the base-case simulation (Bernalillo 



County Grid Cell with Modeled Maximum). 
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Table 70. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the 2025 anthropogenic NOx and VOC 25% 



reduction sensitivity simulation and the 2025 base-case simulation for the regionally 



dominated ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 1.17 2.4% 0.48 0.8% N/A N/A 



South Valley 0.27 0.5% -1.01 -1.7% -0.44 -0.7% 



Foothills -0.03 -0.1% -0.70 -1.1% -0.67 -1.0% 



Bernalillo 0.19 0.4% -0.66 -1.1% N/A N/A 



Los Lunas 0.15 0.3% -1.00 -1.7% -0.72 -1.1% 



Double Eagle (SAF) -0.01 -0.0% -0.54 -1.0% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



0.03 0.1% -1.16 -1.8% -1.03 -1.6% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 
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Figure 121. Differences in peak 8-hr average ozone concentrations between the 2025 anthropogenic 



NOx and VOC 25% reduction sensitivity simulation and the 2025 base-case simulation in the locally 



dominated ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest ozone 



concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled 



Maximum). 
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Table 71. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 



peak 8-hr average ozone concentrations between the 2025 anthropogenic NOx and VOC 25% 



reduction sensitivity simulation and the 2025 base-case simulation for the locally dominated 



ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 1.07 2.2% -0.85 -1.3% N/A N/A 



South Valley 0.22 0.4% -2.61 -4.0% -1.85 -2.7% 



Foothills -0.09 -0.2% -2.49 -3.8% -2.49 -3.6% 



Bernalillo 0.10 0.2% -1.70 -2.7% -1.70 -2.6% 



Los Lunas -0.28 -0.6% -1.99 -3.4% N/A N/A 



Double Eagle (SAF) 0.00 0.0% -1.62 -2.6% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



-0.60 -1.0% -2.91 -4.3% -2.02 -3.1% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 











● ● ●   11. Future-Year Modeling and Analysis 



● ● ●    230 



 
Figure 122. Differences between modeled peak 8-hr ozone concentrations in the 2025 



anthropogenic NOx and VOC 25% reduction sensitivity simulations and the 2025 base-case 



simulations for one day in each ozone episode. Black circles represent the monitoring sites 



listed in Table 61. 



The spatial plots in Figure 122 illustrate the decrease in ozone concentrations in 



Albuquerque/Bernalillo County when anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, 



and Valencia counties are reduced by 25%. The modeled ozone reductions were larger in the 



regionally dominated ozone episode (July 10 in Figure 122) compared to the locally dominated 



ozone episode (June 14 in Figure 122). The grid cells shaded red, indicate an increase in ozone 



concentration, represent modeled VOC-limited conditions at or near the Del Norte monitoring site.45  



11.5.4 Transition of All Light-Duty Gasoline-Powered Vehicles to 



Electric-Powered 



Figure 123 and Table 72 show the modeled impacts of transitioning all light-duty gasoline-powered 



vehicles in Albuquerque/Bernalillo County to electric-powered vehicles during the regionally 



dominated ozone episode; Figure 124 and Table 73 show the impacts during the locally dominated 



ozone episode. Spatial plots of the absolute concentration differences are shown in Figure 125. In 



this sensitivity simulation, a negative difference in modeled ozone concentrations indicates that 



electrifying the light-duty gasoline-powered vehicle fleet in Albuquerque/Bernalillo County would 



decrease future ozone concentrations. 



                                                   
45 This was likely an artifact of poor model performance at the Del Norte site in the 2017 base-case modeling. 
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Transitioning all light-duty gasoline-powered vehicles to electric power in 2025 resulted in reductions 



in modeled peak 8-hr ozone concentrations in Albuquerque/Bernalillo County by as much as 0.8 ppb 



(1.1%) during the regionally dominated ozone episode and 1.9 ppb (2.8%) during the locally 



dominated ozone episode. Note that this sensitivity simulation did not include electrification of 



diesel-powered vehicles, which are an important source of NOx emissions in Albuquerque/Bernalillo 



County. 



 



Figure 123. Differences in peak 8-hr average ozone concentrations between the 2025 all-electric 



light-duty vehicles sensitivity simulation and the 2025 base-case simulation in the regionally 



dominated ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest 



ozone concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 



Modeled Maximum). 
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Table 72. Maximum, minimum, and average absolute (ppb) and relative (%) differences in peak 



8-hr average ozone concentrations between the 2025 all-electric light-duty vehicles sensitivity 



simulation and the 2025 base-case simulation for the regionally dominated ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 1.21 2.4% 0.79 1.4% N/A N/A 



South Valley 0.18 0.3% -0.54 -0.9% -0.25 -0.4% 



Foothills 0.09 0.2% -0.51 -0.8% -0.51 -0.8% 



Bernalillo 0.00 0.0% -0.55 -0.9% N/A N/A 



Los Lunas 0.00 0.0% -0.54 -0.8% -0.54 -0.8% 



Double Eagle (SAF) -0.00 -0.0% -0.30 -0.5% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



0.04 0.1% -0.75 -1.1% -0.75 -1.1% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 
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Figure 124. Differences in peak 8-hr average ozone concentrations between the 2025 all-electric 



light-duty vehicles sensitivity simulation and the 2025 base-case simulation in the locally dominated 



ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest ozone 



concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled 



Maximum). 
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Table 73. Maximum, minimum, and average absolute (ppb) and relative (%) differences in peak 



8-hr average ozone concentrations between the 2025 all-electric light-duty vehicles sensitivity 



simulation and the 2025 base-case simulation for the locally dominated ozone episode. 



Site 
Maximum Minimum Averagea 



ppb % ppb % ppb % 



Del Norte 1.06 2.2% -0.26 -0.4% N/A N/A 



South Valley 0.14 0.3% -1.86 -2.8% -1.34 -1.9% 



Foothills 0.00 0.0% -1.77 -2.7% -1.77 -2.5% 



Bernalillo 0.00 0.0% -1.11 -1.8% -1.11 -1.7% 



Los Lunas -0.02 -0.0% -0.85 -1.4% N/A N/A 



Double Eagle (SAF) 0.00 0.0% -1.12 -1.8% N/A N/A 



Bernalillo County Grid 



Cell with Modeled 



Maximum 



-0.36 -0.6 % -1.90 -2.8% -1.34 -2.1% 



a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 



the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 



equal to 65 ppb. 



 



Figure 125. Differences between modeled peak 8-hr ozone concentrations in the 2025 all-



electric light-duty vehicles sensitivity simulations and the 2025 base-case simulations for one 



day in each ozone episode. Black circles represent the monitoring sites. 
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11.6 Summary 



Emissions used in the 2017 base-case modeling were projected to year 2025, and 2025 future-year 



air quality modeling was conducted using CAMx. Sensitivity simulations were also conducted for the 



2025 future year to quantify the impact of various scenarios on daily peak 8-hr ozone concentrations 



in Albuquerque/Bernalillo County and to demonstrate how specific changes in emissions might affect 



future ozone concentrations. Future ozone concentrations in Albuquerque/Bernalillo County were 



more sensitive to local changes in emissions in the locally dominated ozone episode, compared to 



the regionally dominated ozone episode. This is consistent with findings from the 2017 base-case 



source apportionment and sensitivity modeling analyses. 



The 2025 base-case modeling showed an overall decrease in peak 8-hr ozone concentrations in 



Albuquerque/Bernalillo County compared to the 2017 base case, by as much as 5 ppb. Therefore, if 



projected reductions in local, regional, and nationwide emissions by 2025 materialize, these future 



emissions reductions would reduce future ozone concentrations in Albuquerque/Bernalillo County.  



If the Rio Bravo and Reeves power plants were to operate at permitted emission levels in the future, 



ozone concentrations in Albuquerque/Bernalillo County would increase by as much as 4 ppb.  



Expanding the Albuquerque/Bernalillo County I&M program to Sandoval and Valencia counties 



decreased future-year ozone concentrations in Albuquerque/Bernalillo County by as much as 0.5 



ppb, and would therefore provide a small positive future ozone benefit in the region. This impact was 



similar in magnitude to the ozone benefits that were modeled from the Albuquerque/Bernalillo 



County I&M program in 2017 (see Chapter 10). 



Reducing anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, and Valencia counties 



reduced modeled future-year peak 8-hr ozone concentrations by as much as 3 ppb in the locally 



dominated ozone episode. This result suggests that a multi-county approach to reduce emissions in 



Bernalillo, Sandoval, and Valencia Counties would be effective at reducing future ozone 



concentrations in Albuquerque/Bernalillo County.  



Transitioning all light-duty gasoline-powered vehicles to electric-powered vehicles in 2025 resulted in 



a decrease in modeled future-year peak 8-hr ozone concentrations. The maximum decrease in 



modeled ozone was 0.8 ppb during the regionally dominated ozone episode and 1.9 ppb during the 



locally dominated ozone episode. 



Future-year changes in NOx and VOC emissions resulted primarily in decreases in peak 8-hr ozone 



concentrations across the 2025 base-case and 2025 sensitivity simulations in which emissions were 



reduced. This indicates that there will be NOx-limited conditions in Albuquerque/Bernalillo County in 



the future. This result is consistent with the 2017 base-case, source apportionment, and sensitivity 



simulations. 
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12. Conclusions 



Ozone air quality modeling was conducted to assist the Albuquerque EHD with its air quality 



planning process. The purpose of this work was to apply scientific data and modeling analyses to (1) 



further the understanding of ozone air quality in Albuquerque/Bernalillo County, and (2) understand 



emission control strategies that (if necessary) can be helpful for reducing ozone in the region. This 



work included a full complement of meteorological, emissions, and air quality modeling analyses, as 



well as source apportionment analysis, sensitivity modeling analyses, and future-year modeling 



analyses. This modeling project builds upon the ongoing ambient air quality monitoring and 



emissions inventory development work conducted by Albuquerque EHD over the years, and provides 



an additional technical basis for future air quality planning. The modeling can also provide a starting 



point to support regulatory modeling should such a need arise. An overview of key results from this 



study was presented to the EHD and to the Albuquerque/Bernalillo County Air Quality Control Board 



in October 2018. 



The air quality modeling work conducted here focused on two episodes during June and July of 2017 



when ground-level ozone concentrations in Albuquerque/Bernalillo County were USG on EPA’s AQI 



scale. Ozone was USG on four of the modeled episode days, and Moderate on many of the modeled 



episode days. Based on the modeling analysis, the ozone in Albuquerque/Bernalillo County during 



the June 2017 episode was driven largely by contributions from non-local and regional emissions, 



whereas ozone during the July 2017 episode was driven more strongly by local emissions from within 



Albuquerque/Bernalillo County. 



The meteorological, emissions, and air quality modeling were conducted with WRF, SMOKE, and 



CAMx, respectively. Modeling was conducted on three nested-domains: (1) a 36-km domain covering 



the continental United States; (2) a 12-km domain covering the western United States and northern 



Mexico; and (3) a 4-km domain covering much of New Mexico, including the Albuquerque MSA and 



Albuquerque/Bernalillo County. 



There were three key results from this modeling analysis: 



 Ozone in Albuquerque/Bernalillo County is the result of local and non-local emissions, is 



impacted by wildfires, and is sensitive to statewide oil and gas emissions. If emission controls 



are needed in the future, local emission controls will be less effective at reducing ozone on 



days when ozone is driven primarily by long-range pollutant transport from outside 



Albuquerque/Bernalillo County (e.g., the June 2017 ozone episode). Conversely, local 



emission controls will be more effective at reducing ozone on days when ozone is driven 



more strongly by local emissions (e.g., the July 2017 ozone episode). 



 On high ozone days during June and July 2017, anthropogenic emissions from within 



Albuquerque/Bernalillo County contributed between 5 and 16 ppb of ozone in 



Albuquerque/Bernalillo County. 
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 If projected reductions in local, regional, and nationwide emissions by 2025 materialize, these 



projected emissions reductions would reduce ozone concentrations in 



Albuquerque/Bernalillo County by 3-7%. To put this into context, a 5% reduction of ozone 



concentrations by 2025 could reduce the future-year ozone design value in 



Albuquerque/Bernalillo County by 3-4 ppb, based on a current design value of 70 ppb. 



Below is a summary of key findings from this project.  



Source Apportionment Modeling 



The source apportionment modeling analysis showed that the high ozone concentrations in the June 



2017 ozone episode were largely driven by non-local and regional ozone contributions, while the 



high ozone concentrations in the July episode were driven more strongly by local emissions from 



within Albuquerque/Bernalillo County. Therefore, we would expect that local emission controls within 



Albuquerque/Bernalillo County would not have been effective at reducing the ozone concentrations 



in Albuquerque/Bernalillo County during the June episode, but would have been more effective at 



reducing ozone concentrations emissions during the July episode. These results have important 



implications for air quality planning. 



The key findings from the ozone source apportionment modeling analysis are as follows. 



 Pollutant transport from outside New Mexico is important and accounts for over half of the 



ozone on high ozone days in Albuquerque/Bernalillo County. 



 Local emissions in Albuquerque/Bernalillo County are also important. Half of the ozone 



generated by emissions from within Albuquerque/Bernalillo County is due to motor vehicles. 



 On high ozone days during the June 2017 episode, anthropogenic emissions from within 



Albuquerque/Bernalillo County contributed between 5 and 7 ppb of ozone in 



Albuquerque/Bernalillo County. U.S. anthropogenic emissions outside of New Mexico 



contributed between 4 and 8 ppb of ozone. 



 On high ozone days during the July 2017 episode, anthropogenic emissions from within 



Albuquerque/Bernalillo County contributed between 9 and 16 ppb of ozone in 



Albuquerque/Bernalillo County. U.S. anthropogenic emissions outside of New Mexico 



contributed between 7 and 10 ppb of ozone. 



 On high zone days, contributions from the Four Corners, San Juan, and Prewitt Escalante 



power plants in New Mexico were as large as 1 ppb but were generally less than 0.5 ppb in 



Albuquerque/Bernalillo County.  



 Impacts from anthropogenic emissions in western states, including California, can be 



important. On many of the modeled days, ozone contributions in Albuquerque/Bernalillo 



County from California’s emissions were greater than 1 ppb and larger than the ozone 
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contributions from the Four Corners, San Juan, and Prewitt Escalante power plants in New 



Mexico.  



 Ozone contributions in Albuquerque/Bernalillo County from wildfire smoke were as large as 



2.0 ppb in the June episode and as large as 1.5 ppb in the July episode. 



 Ozone contributions due to emissions from the Western Refining Gallup facility were 



negligible in Albuquerque/Bernalillo County. 



 Emissions from nonroad and non-mobile source sectors are becoming increasingly important 



as emissions from motor vehicles continue to decrease.  



Ozone impacts from the Four Corners and San Juan power plants in northern New Mexico will likely 



be reduced in the future, given that two units at San Juan were decommissioned in December 2017, 



and NOx emission controls were installed on two units at Four Corners in 2018. 



Sensitivity Modeling 



A series of sensitivity simulations were developed at the direction of and in consultation with the 



Albuquerque EHD to test the sensitivity of modeled ozone concentrations in Albuquerque/Bernalillo 



County to various changes in local and non-local emissions. Results from these sensitivity simulations 



can be used to assess (1) whether ozone reductions should be accomplished through reductions in 



NOx emissions, VOC emissions, or both; and (2) under what types of conditions local emission 



reductions may be effective at reducing ozone.  



Eight sensitivity scenarios were developed for this analysis and include 



 10% reduction of Albuquerque/Bernalillo County anthropogenic NOx emissions. 



 10% reduction of Albuquerque/Bernalillo County anthropogenic VOC emissions. 



 25% reduction of Albuquerque/Bernalillo County on-road mobile source NOx emissions. 



 25% reduction of New Mexico oil and gas emissions. 



 Impact of the Albuquerque/Bernalillo County I&M program. 



 Reeves and Rio Bravo power plants running at permitted emission levels. 



 100% reduction of Sandoval County anthropogenic emissions. 



 100% reduction of Valencia County anthropogenic emissions. 



The results from these sensitivity modeling analyses built upon the findings from the source 



apportionment analysis and confirmed that local emission controls within Albuquerque/Bernalillo 



County would have been less effective at reducing the ozone concentrations in 



Albuquerque/Bernalillo County during the June episode, but would have been more effective at 



reducing ozone concentrations during the July episode.  



The key findings from the sensitivity modeling analysis are as follows: 
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 NOx emission controls will be effective at reducing ozone in Albuquerque/Bernalillo County. 



VOC emission controls may not be effective at reducing ozone unless they are substantial 



(>10%).  



 Emissions from Valencia and Sandoval counties impact ozone in Albuquerque/Bernalillo 



County by as much as 4 ppb. 



 The Reeves and Rio Bravo power plants would impact ozone in Albuquerque/Bernalillo 



County by as much as 3 ppb if they operated at with permitted emission levels. 



 The I&M program in Albuquerque/Bernalillo County reduces on-road mobile source NOx 



emissions by 5% and VOC emissions by 7%, and reduces ozone in Albuquerque/Bernalillo 



County by up to 0.25 ppb. 



 Ozone in Albuquerque/Bernalillo County is sensitive to emissions from oil and gas operations 



throughout New Mexico. Reducing NOx and VOC emissions from the oil and gas sector in 



New Mexico by 25% would reduce ozone concentrations in Albuquerque/Bernalillo County 



by up to 1 ppb. 



When considering the modeled ozone impact of the Albuquerque/Bernalillo County I&M program, 



note that the purpose of an I&M program is to ensure that motor vehicles are operating in a manner 



that meets federal, state, and local emission standards. Without an I&M program, there is risk that 



the motor vehicle emissions in Albuquerque/Bernalillo County would fail to meet the projections 



made by Albuquerque EHD. I&M programs can also produce benefits for other pollutants, such as 



NO2 and particulate matter, which are important for protecting air quality near major roadways. 



Future-Year Modeling 



The 2017 base-case emissions were projected to year 2025 based on future activity assumptions, 



regulations, and controls; a future-year air quality model simulation was conducted based on these 



projected future-year emissions. Results from this future-year simulation were compared to the 2017 



simulation to assess how ozone in Albuquerque/Bernalillo County could be impacted by national, 



regional, and local changes in emissions that are expected take place between 2017 and 2025.  



In addition, four future-year sensitivity simulations summarized here were developed at the direction 



of and in consultation with the Albuquerque EHD: 



 Reeves and Rio Bravo power plants in Bernalillo County operating at permitted emission 



levels. 



 Expansion of the Albuquerque/Bernalillo County I&M Program to cover light-duty gasoline 



vehicles in Sandoval and Valencia counties. 



 25% reduction of anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, and Valencia 



counties. 



 Electrification of the light-duty gasoline vehicle fleet in Albuquerque/Bernalillo County. 
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The key findings from the future-year modeling analysis are as follows: 



 Projected emission reductions by 2025 would reduce peak 8-hr average ozone 



concentrations in Albuquerque/Bernalillo County by 3-7%. To put this into context, a 5% 



reduction on ozone concentrations by 2025 could reduce the future-year ozone design value 



in Albuquerque/Bernalillo County by 3-4 ppb, based on a current design value of 70 ppb.  



 The Reeves and Rio Bravo power plants would increase ozone in Albuquerque/Bernalillo 



County in the future by as much as 4 ppb if they were operated at permitted emission levels. 



 A 25% reduction of anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, and 



Valencia counties would reduce future ozone concentrations in Albuquerque/Bernalillo 



County by as much as 3 ppb. This result suggests that a multi-county approach to reducing 



emissions would be effective at reducing future ozone concentrations in 



Albuquerque/Bernalillo County. 



 Replacing the light-duty gasoline vehicle fleet with electric vehicles in Albuquerque/Bernalillo 



County would reduce future ozone concentrations in Albuquerque/Bernalillo County by as 



much as 2 ppb. 



 Expanding the I&M program to Sandoval and Valencia counties in the future would reduce 



ozone concentrations in Albuquerque/Bernalillo County by as much as 0.5 ppb. 



VOC Emissions Analysis 



The key findings from the VOC emissions inventory analysis are as follows: 



 Aromatic VOCs such as xylenes and toluene are highly reactive and represent 38% of the 



anthropogenic VOC ozone-generating potential in the Albuquerque/Bernalillo County 



emissions inventory, despite representing only 10% of anthropogenic VOC emissions. Xylenes 



are used in many types of solvents and are also emitted from diesel engines; therefore, 



reducing emissions from solvent use and construction equipment could potentially reduce 



ozone concentrations in Albuquerque/Bernalillo County. 



 Alkane VOCs such as pentane are less reactive compared to other VOCs, and therefore 



relatively large reductions in alkane VOC emissions would be needed to significantly reduce 



ozone in Albuquerque/Bernalillo County. Alkane VOCs represent over 50% of the 



anthropogenic VOC emissions in Albuquerque/Bernalillo County, but only 29% of the 



anthropogenic ozone generating potential in the emissions inventory. Alkane VOCs are 



emitted from motor vehicles, construction equipment, oil and gas exploration, and a variety 



of industrial processes. 



 Speciated VOC measurements are needed to confirm that the VOC emissions inventory is 



representing ambient VOC concentrations, and to develop a more detailed understanding of 



specific VOC species that may be contributing to ozone in Albuquerque/Bernalillo County. 



Speciated VOC measurements (i.e., measurements of individual VOC compounds, not just 
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total VOC) would provide additional data to evaluate the existing VOC emission inventory, 



evaluate air quality model performance, track the effectiveness of VOC emission control 



programs, and protect public health. 
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Terms and Acronyms 


Term Definition 


Albuquerque/Bernalillo 


County 


Refers to all of Bernalillo County, including the incorporated 


Albuquerque City limits 


Albuquerque EHD City of Albuquerque Environmental Health Department 


Albuquerque MSA Albuquerque Metropolitan Statistical Area: includes 


Albuquerque/Bernalillo County as well as Sandoval, Torrance, and 


Valencia Counties in New Mexico 


Alkane VOC An organic compounds with low MIR, such as pentane, that are emitted 


from motor vehicles construction equipment, oil and gas exploration, 


and a variety of industrial processes 


AMET Atmospheric Model and Evaluation Tool 


Anthropogenic Man-made or human-caused (e.g., anthropogenic emissions) 


Aromatic VOC Class of VOC compounds that include benzene, and other compounds 


such as xylene and toluene that have similar chemical structure to 


benzene 


Atmospheric boundary 


layer 


The layer of atmosphere that is influenced by Earth’s surface. The depth 


of the boundary layer is an important parameter for predicting ground-


level pollutant concentrations. 


AQI EPA’s Air Quality Index 


AQS EPA’s Air Quality System 


BEIS Biogenic Emissions Inventory System 


Biogenic Originating from natural sources, such as plants and trees 


Boundary Conditions Data at the edges of the air quality modeling domain. Results from a 


global chemistry model simulation are typically used develop boundary 


conditions. 


CAMD EPA’s Clean Air Markets Division 


CAMx Comprehensive Air Quality Model with Extensions 


CB6 Carbon Bond 6 chemical mechanism 


CEMS Continuous emission monitoring system 


Chemical mechanism A reduced set of chemical reactions for air quality modeling. CB6 is a 


commonly used chemical mechanism. 


CSAPR EPA’s Cross State Air Pollution Rule 


EGU Electrical generating unit 


EPA U.S. Environmental Protection Agency 
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Term Definition 


FDDA Four Dimensional Data Assimilation 


Heavy-duty vehicles Heavy trucks and buses: large pick-ups, delivery trucks, recreational 


vehicles (RVs), and semi trucks 


HMS NOAA Hazard Mapping System 


I&M Inspection and Maintenance 


IPM Integrated Panning Model (for forecasting power plant emissions) 


K Kelvin (a unit of temperature) 


KABQ Albuquerque International Airport 


Light-duty vehicles Passenger cars and light trucks: minivans, passenger vans, pickup trucks, 


and sport-utility vehicles 


LSM Land surface model 


MADIS Meteorological Assimilation Data Ingest System 


Meteorological The weather (e.g., meteorological data) 


MDT Mountain Daylight Time 


MIR Maximum incremental reactivity: describes the ozone formation 


potential of organic compounds. 


MOVES EPA’s MOtor Vehicle Emissions Simulator 


MPE Model performance evaluation 


MSAT mobile source air toxic 


m/s Meters per second 


NAAQS National Ambient Air Quality Standards 


NCAR National Center for Atmospheric Research 


NCEP National Center for Environmental Prediction 


NEI National Emissions Inventory 


NMB Normalized mean bias 


NME Normalized mean error 


NMED New Mexico Environment Department 


NPS National Parks Service 


NOAA National Oceanic and Atmospheric Administration 


NO2  Nitrogen dioxide 


NOx Oxides of nitrogen 
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Term Definition 


NOx-limited Describes chemical conditions when the rate of ozone production is 


limited by the amount of NOx in the atmosphere, and ozone 


concentrations are most effectively reduced by reducing NOx emissions. 


Ozone is generally NOx-limited  in rural areas and downwind suburban 


areas. 


Nudging A data assimilation technique that continuously adjusts the modeled 


prediction toward observation data or toward a gridded analysis. 


NWS National Weather Service 


NATA National Air Toxics Assessment 


Non-point sources Emission sources that are individually too small in magnitude to report 


as a point sources. Examples include residential heating, commercial 


combustion, asphalt paving, and commercial and consumer solvent use. 


Nonroad mobile 


sources 


Pollution sources that move are known as “mobile sources”. “Nonroad” 


mobile sources include aircraft, locomotives, marine vessels, 


construction and agricultural equipment, industrial equipment, lawn and 


garden equipment, and land-based recreational vehicles (e.g, all-terrain 


vehicles). 


Oil and gas sector Processes related to the production, processing, and storage of oil and 


natural gas. 


On-road mobile 


sources 


Pollution sources that move are known as “mobile sources”. “On-road” 


mobile sources include vehicles used on roads for transportation of 


passengers or freight. On-road mobile sources include motorcycles, 


light-duty vehicles, and heavy-duty vehicles powered by gasoline or 


diesel fuel. 


OSAT Ozone Source Apportionment Technology, the ozone source 


apportionment modeling feature in CAMx 


PAMS Photochemical Assessment Monitoring Station 


PM2.5 Fine particulate matter 


Point sources Larger pollution sources that are located at a fixed, stationary location. 


Examples include large industiral facilities and electric power plants, 


airports, and smaller industiral, non-industrial, and commercial facilities. 


Fire emissions often modeled as point sources because emissions may 


be lofted well above ground level. 


ppb Parts per billion by volume 


ppm Parts per million by volume 


SMOKE Sparse Matrix Operator Kernel Emissions processing system 


Solvent use Refers to VOC emissions related to the commercial or residential use of 


cleaning solvents, paints, surface coating, inks, adhesives, and 


degreasers. 
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Term Definition 


Source Apportionment The process of quantifying the contribution of emissions from various 


emission source categories and/or geographic regions to modeled or 


observed ozone concentrations. 


Title V major point 


source 


A point source facility that has the potential to emit regulated pollutants 


(e.g., PM2.5, VOC, and various hazardous air pollutants) at rates that 


exceed specific emissions thresholds. Major point source facilities are 


required to obtain a Clean Air Act Title V operating permit and meet 


monitoring, reporting, compliance, and certification requirements. 


Toluene VOC An organic compound with high MIR that is use as a cleaning solvent in 


various industrial and manufacturing settings, and is also used in the 


manufacture of paints, coatings, inks, and adhesives. In this report, 


toluene also includes compounds with similar structure such as 


ethylbenzene. 


USB U.S. background ozone, defined by EPA as ozone concentration in the 


absence of United States anthropogenic ozone precursor emissions 


USG Unhealthy for Sensitive Groups 


VMT Vehicle miles traveled – a key measure of vehicle activity 


VOC Volatile organic compound 


VOC-limited Describes chemical conditions when the rate of ozone production is 


limited by the amount of VOC in the atmosphere, and ozone 


concentrations are most effectively reduced by reducing VOC emissions. 


Ozone can be VOC-limited in urban areas with a high population 


density. 


QAPP Quality assurance project plan 


WRF Weather Research and Forecasting Model 


Xylene VOC Organic compounds with high MIR. Xylenes occur naturally in petroleum 


and are therefore often emitted through combustion. Xylenes are also 


used as a solvent in chemical manufacture, agricultural sprays, 


adhesives, paints, and coatings. 


μg/m3 Micrograms per cubic meter 


 







● ● ●    Executive Summary 


● ● ●    1 


Executive Summary 


Purpose and Motivation 


Albuquerque/Bernalillo County1 is currently in attainment of the 2015 National Ambient Air Quality 


Standard (NAAQS) for ozone (70 ppb). Ozone design values2 in Albuquerque/Bernalillo County have 


been decreasing over the last 15 years, but have increased in recent years (Figure 1). The unofficial 


2018 ozone design value in Albuquerque/Bernalillo County3 is 70 ppb, which is on the cusp of 


exceeding the current federal standard.4 Albuquerque/Bernalillo County is therefore at risk of 


exceeding the federal ozone standard in the future if there are high ozone days again in 2019 or 


2020. 


 
Figure 1. Ozone design values in Albuquerque/Bernalillo County from 2003 through 2018. 


The highest design value for each year across all monitoring sites in Albuquerque/Bernalillo 


County is shown (black dots). Data through 2017 are from the U.S. EPA’s ozone design values 


reports (epa.gov/air-trends/air-quality-design-values). Data for 2018 are based on 


preliminary calculations by the Albuquerque EHD. Red lines indicate the ozone NAAQS over 


time. 


The Albuquerque Environmental Health Department (EHD) retained Sonoma Technology, Inc. (STI) to 


conduct air quality modeling to assist the EHD with its air quality planning. The air quality modeling 


work conducted here focused on two episodes during June and July of 2017 when ground-level 


ozone concentrations in Albuquerque/Bernalillo County were Unhealthy for Sensitive Groups (USG) 


                                                   
1Throughout this report, Albuquerque/Bernalillo County refers to all of Bernalillo County, including the incorporated Albuquerque 


City limits.  
2 A design value is a statistic used to compare ambient air quality concentrations to the NAAQS. For the 8-hr ozone NAAQS, the 


design value is defined as the average of the annual fourth-highest daily maximum 8-hr average ozone concentrations over a three-


year period. NAAQS attainment is achieved when the design value is less than or equal to the NAAQS. 
3 Based on preliminary calculations by the Albuquerque EHD.  
4 Because 70 ppb is less than or equal to the 8-hr ozone NAAQS of 70 ppb, the Albuquerque MSA remains in attainment of this 


federal air quality standard. 



http://www.epa.gov/air-trends/air-quality-design-values
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on the U.S. Environmental Protection Agency (EPA) Air Quality Index (AQI) scale. Ozone was USG on 


four of the modeled episode days, and Moderate on the EPA AQI scale on many of the modeled 


episode days. Based on the modeling analysis, the ozone in Albuquerque/Bernalillo County during 


the June 2017 episode was driven largely by emissions outside Albuquerque/Bernalillo County, 


whereas ozone during the July 2017 episode was driven more strongly by local emissions from within 


Albuquerque/Bernalillo County. 


There were three key results from this modeling analysis: 


 Ozone in Albuquerque/Bernalillo County is the result of local and non-local emissions, is 


impacted by wildfires, and is sensitive to statewide oil and gas emissions. If emission controls 


are needed in the future, local emission controls will be less effective at reducing ozone on 


days when ozone is driven primarily by long-range pollutant transport from outside 


Albuquerque/Bernalillo County (e.g., the June 2017 ozone episode). Conversely, local 


emission controls will be more effective at reducing ozone on days when ozone is driven 


more strongly by local emissions (e.g., the July 2017 ozone episode). 


 On high ozone days during June and July 2017, anthropogenic emissions from within 


Albuquerque/Bernalillo County contributed between 5 and 16 ppb of ozone in 


Albuquerque/Bernalillo County. 


 If projected reductions in local, regional, and nationwide emissions by 2025 materialize, these 


projected emission reductions would reduce ozone concentrations in Albuquerque/Bernalillo 


County by 3-7%. To put this into context, a 5% reduction of ozone concentrations by 2025 


could reduce the future-year ozone design value in Albuquerque/Bernalillo County by 3-4 


ppb, based on a current design value of 70 ppb. 


This executive summary provides a brief overview of ozone air quality and modeling concepts, the 


modeling analyses that were conducted in this project, and the key findings from this modeling 


study. 


Introduction 


A refined understanding of the effects of local emissions and meteorology, long-range pollutant 


transport, and wildland/prescribed fires on ground-level ozone concentrations is important for 


effective air quality management and planning. Ambient observations and emissions inventories 


provide the basis for understanding complex air quality issues, such as ground-level ozone. State-of-


the-science air quality modeling tools can be used to refine conceptual understanding of air quality 


issues and develop the scientific foundation for developing emission control strategies that (if 


needed) can help reduce local air pollutant concentrations.  


The Albuquerque EHD retained STI to conduct air quality modeling to assist the EHD with its air 


quality planning process. The purpose of this work was to apply scientific data and modeling 
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analyses to (1) further the understanding of ozone air quality in Albuquerque/Bernalillo County, and 


(2) understand emission control strategies that (if necessary) can be helpful for reducing ozone in the 


region. Multiple pollutants, including ozone, particulate matter, and their chemical precursors, were 


modeled, but the focus of this project is on ground-level ozone and its precursors. This modeling 


project builds upon the ongoing ambient air quality monitoring and emissions inventory 


development work conducted by Albuquerque EHD over the years, and provides an additional 


technical basis for future air quality planning. The modeling can also provide a starting point to 


support regulatory modeling should such a need arise in the future. An overview of key results from 


this study was presented to the Albuquerque/Bernalillo County Air Quality Control Board in October 


2018. 


Ozone Air Quality and Modeling Concepts 


Ground-Level Ozone 


Ground-level ozone is a secondary pollutant formed from emissions of nitrogen oxides (NOx) and 


volatile organic compounds (VOC) in the presence of sunlight. Ground-level ozone can negatively 


affect human health and damage plants. The harmful effects of ground-level ozone should not be 


confused with the beneficial effects of ozone in Earth’s upper atmosphere. Ozone chemistry is 


complex; for example, NOx can create or destroy ozone depending on the concentrations of VOC 


and NOx in the atmosphere. These complexities must be accounted for when evaluating potential 


ozone control strategies. Air quality models are needed to quantify the impacts of NOx and VOC 


emission changes on ground-level ozone concentrations. 


Emissions 


The distribution of NOx and VOC emissions in Albuquerque/Bernalillo County that contribute to 


ground-level ozone formation are shown in Figure 2. NOx emissions are produced by combustion 


processes. Motor vehicles (i.e., cars and trucks on restricted and unrestricted access roadways) are the 


largest source of NOx emissions (52%). NOx emissions from other sources such as construction 


equipment, locomotives, and other industrial fuel combustion processes are also important, given 


that emissions from motor vehicles continue to be reduced through increasingly stringent emission 


control standards. VOC emissions are produced naturally from vegetation (known as biogenic 


emissions), and from a variety of consumer and industrial processes. The largest non-biogenic VOC 


source sector is solvent use, which includes emissions from numerous consumer and commercial 


sources such as dry cleaners, the use of consumer and commercial solvents, and the application of 


coatings and paints. Cars and trucks also produce VOC emissions through evaporative losses. 
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Figure 2. Distribution of annual 2014 emissions in Albuquerque/Bernalillo County. 
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Emissions from outside Albuquerque/Bernalillo County can also contribute to ozone formation in 


Albuquerque/Bernalillo County. Although there is no oil and gas extraction activity in 


Albuquerque/Bernalillo County, it is important to note that the oil and gas sector constitutes the 


largest source of anthropogenic (man-made) VOC emissions in the state of New Mexico. Ozone 


produced from both domestic and international emissions can also contribute to ozone 


concentrations in Albuquerque/Bernalillo County. Finally, fires also produce NOx and VOC emissions 


and can lead to additional ozone formation regionally and locally. The role of local and non-local 


emissions on ozone in Albuquerque/Bernalillo County was investigated in this modeling project, and 


the results of this analysis can be found in the Summary of Key Findings. 


Meteorology 


Meteorology (weather) can affect ground-level ozone concentrations in several ways. Because 


sunlight facilitates ozone formation, the presence (or lack) of cloud cover can affect ozone 


concentrations. Warm days with a temperature-induced lid (an inversion) can trap ground-level 


ozone and its precursor emissions close to the ground. Atmospheric winds can transport and 


disperse ozone and its precursors, and can also transport ozone from long distances. Winds may vary 


vertically and horizontally and effect different emission sources in different ways. Based on the data 


analysis conducted during this project, the highest ozone concentrations in Albuquerque/Bernalillo 


County tend to occur during the afternoon hours on days with mostly clear skies, warm temperatures 


(80°F to 95°F), and light winds (less than about 10 mph). On many days during the summer, cloud 


cover, wind gusts, or precipitation from thunderstorms prevent ozone concentrations from reaching 


unhealthy levels. The role of weather on air quality is accounted for in this project through the use of 


a state-of-the-science numerical weather prediction model, similar to models that are used by 


meteorologists to develop weather forecasts.  


Air Quality Models 


Air quality models simulate all of the important processes that affect atmospheric pollutant 


concentrations, including emissions, transport (where pollutants go), diffusion (how pollutants are 


diluted), deposition (how pollutants are removed), and chemistry (how pollutants are created and 


destroyed). As shown in Figure 3, an air quality model represents the atmosphere as a series of 


boxes. The important processes are modeled within each box, and pollutants are transported 


between boxes based on meteorological conditions. The “grid resolution” of the model application 


refers to the size of these boxes being used to represent the atmosphere. For this project, the grid 


resolution was as small as 4 km (about 2.5 miles) over New Mexico. 
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Figure 3. Conceptual diagram of an air quality model. 


For this project, the Comprehensive Air Quality Model with Extensions (CAMx) was used. CAMx is an 


EPA-approved, state-of-the-science model. CAMx was designed to address multiple air quality issues, 


including ground-level ozone, fine particles, air toxics, acid deposition, and visibility degradation, and 


is widely used to address ozone air quality issues. Critical inputs to the air quality model include 


meteorology, emissions, and boundary conditions5, and were developed with specialized state-of-


the-science modeling systems that were used in the study. 


Sensitivity Analysis and Source Apportionment 


Sensitivity analysis involves the use of two simulations, a “base case simulation” and a “sensitivity 


simulation,” to evaluate the air quality impact of an emission control scenario. In the sensitivity 


simulation, all input data remain identical to the base case except for one input variable of interest. 


For example, the base case might show ozone concentrations that result from current precursor 


emissions, while a sensitivity simulation might show ozone concentrations if NOx emissions from 


motor vehicles in Albuquerque/Bernalillo County were reduced by 50%. The impact of the emission 


control scenario (in terms of ppb of ozone) is calculated from the difference between the base case 


and sensitivity simulation results. Once a base case simulation has been developed, many sensitivity 


simulations can be modeled to evaluate the potential impact on ground-level ozone from many 


different emission control strategies. 


Source apportionment modeling quantifies the contribution of emissions from various emission 


source categories and/or geographic regions to modeled ozone concentrations. This is accomplished 


by tracking the NOx and VOC emissions from specific sources or geographic areas as those emissions 


                                                   
5 Boundary conditions refer to data at the edges of the modeling domain. Results from a global chemistry model simulation are 


typically used to develop boundary conditions. 
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form ozone downwind. In this project, the source apportionment analysis was used to identify and 


apportion the emission sources contributing to high ozone concentrations in Albuquerque/Bernalillo 


County. This source apportionment capability is included within the CAMx modeling system as an 


extension known as Ozone Source Apportionment Technology, or OSAT. 


Study Methodology 


The following key steps were taken to develop the air quality modeling analyses in this study. 


 Episode selection. Modeling episodes were selected based on a review of ozone observation 


data in Albuquerque/Bernalillo County from 2013-2017. Two modeling episodes during June 


and July 2017 were selected. Ozone in Albuquerque/Bernalillo County was USG on EPA’s AQI 


scale on four of the modeled episode days, and Moderate on the AQI scale on many of the 


modeled episode days. These episodes included most of the high ozone days that occurred 


in 2017. 


 Emissions modeling. Emissions were based on the EPA 2014 National Emissions Inventory 


(NEI), with 2017 day-specific emissions for power plants and wildfires, and adjustments to 


account for changes in motor vehicle activity and fleet turnover between 2014 and 2017. The 


Sparse Matrix Operator Kernel Emissions (SMOKE) processing system was used to prepare 


emissions data for air quality modeling. 


 Meteorological modeling. Weather inputs were developed with the Weather Research and 


Forecasting (WRF) numerical weather prediction model (version 3.9.1, released August 2017). 


Modeled winds, temperature, and humidity were evaluated against available observations. 


Model performance was within benchmarks established by the air quality modeling 


community. 


 Air quality modeling. CAMx version 6.40 was used to simulate air quality during June and 


July 2017. Boundary conditions for CAMx were based on output from a global air quality 


model (MOZART) run by the National Center for Atmospheric Research (NCAR). The CAMx 


results were evaluated against available air quality observations. CAMx model performance 


was within benchmarks established by the air quality modeling community. 


 Source apportionment modeling. Source apportionment modeling with CAMx OSAT was 


used to identify and apportion the emission sources contributing to high ozone 


concentrations. 


 Sensitivity modeling. Eight emissions scenarios were developed to evaluate the sensitivity of 


ozone concentrations in Albuquerque/Bernalillo County to various changes in local and non-


local emissions. Results from each simulation were compared against the baseline 2017 


modeling results. 


 Future-year modeling. The 2017 base-case emissions were projected to year 2025 based on 


future activity assumptions, regulations, and controls, and an air quality model simulation 
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was conducted based on these projected future-year emissions. Results from this simulation 


were compared to the 2017 simulation to assess how ozone in Albuquerque/Bernalillo 


County could be impacted by national, regional, and local changes in emissions that are 


expected to take place between 2017 and 2025. In addition, four future-year sensitivity 


analyses were conducted to evaluate the sensitivity of future ozone concentrations to various 


changes in local and non-local emissions.  


Summary of Key Findings 


Below is a summary of key findings from this project.  


Source Apportionment Modeling 


Modeled ozone source contributions on high ozone days in Albuquerque/Bernalillo County for the 


two modeling episodes in 2017 are shown in Figure 4. The source apportionment modeling analysis 


showed that the high ozone concentrations in the June 2017 ozone episode were largely driven by 


non-local emissions from outside Albuquerque/Bernalillo County, while the high ozone 


concentrations in the July episode were driven more strongly by local emissions from within 


Albuquerque/Bernalillo County. Therefore, we would expect that local emission controls within 


Albuquerque/Bernalillo County will not be effective at reducing ozone concentrations in 


Albuquerque/Bernalillo County when ozone is driven primarily by long-range pollutant transport, but 


will be more effective at reducing ozone concentrations when ozone is driven more strongly by local 


emissions. This finding was confirmed by the sensitivity modeling analysis. These results have 


important implications for air quality planning. 
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Figure 4. Modeled ozone source contributions on days in 2017 when the modeled peak 8-hr 


average ozone concentration in Albuquerque/Bernalillo County was greater than or equal to 


65 ppb. The pie graph (top) shows contributions on a relative basis. The “Other 


Anthropogenics” wedge refers to contributions from anthropogenic emissions outside of New 


Mexico. The bar graph (bottom) shows contributions on an absolute (ppb) basis. The data 


labels show the modeled contribution due to anthropogenic emissions from 


Albuquerque/Bernalillo County, and the total modeled ozone in Albuquerque/Bernalillo 


County. 







● ● ●    Executive Summary 


● ● ●    10 


The key findings from the ozone source apportionment modeling analysis are as follows. 


 Pollutant transport from outside New Mexico is important and accounts for over half of the 


ozone on high ozone days in Albuquerque/Bernalillo County. 


 Local emissions in Albuquerque/Bernalillo County are also important. Half of the ozone 


generated by emissions from within Albuquerque/Bernalillo County is due to motor vehicles. 


 On high ozone days during the June 2017 episode, anthropogenic emissions from within 


Albuquerque/Bernalillo County contributed between 5 and 7 ppb of ozone in 


Albuquerque/Bernalillo County. U.S. anthropogenic emissions outside of New Mexico 


contributed between 4 and 8 ppb of ozone. 


 On high ozone days during the July 2017 episode, anthropogenic emissions from within 


Albuquerque/Bernalillo County contributed between 9 and 16 ppb of ozone in 


Albuquerque/Bernalillo County. U.S. anthropogenic emissions outside of New Mexico 


contributed between 7 and 10 ppb of ozone. 


 On high ozone days, contributions from the Four Corners, San Juan, and Prewitt Escalante 


power plants in New Mexico were as large as 1 ppb but generally were less than 0.5 ppb in 


Albuquerque/Bernalillo County.  


 Impacts from anthropogenic emissions in western states, including California, can be 


important. On many of the modeled days, ozone contributions in Albuquerque/Bernalillo 


County from California’s emissions were greater than 1 ppb and larger than the ozone 


contributions from the Four Corners, San Juan, and Prewitt Escalante power plants in New 


Mexico.  


 Ozone contributions in Albuquerque/Bernalillo County from wildfire smoke were as large as 


2.0 ppb in the June episode and as large as 1.5 ppb in the July episode. 


 Ozone contributions due to emissions from the Western Refining Gallup facility were 


negligible in Albuquerque/Bernalillo County. 


 Emissions from nonroad6 and non-mobile source sectors are becoming increasingly 


important as emissions from motor vehicles continue to decrease.  


Ozone impacts from the Four Corners and San Juan power plants in northern New Mexico will likely 


be reduced in the future, given that two units at San Juan were decommissioned in December 2017, 


and NOx emission controls were installed on two units at Four Corners in 2018. 


Sensitivity Modeling 


A series of sensitivity simulations were developed at the direction of and in consultation with the 


Albuquerque EHD to test the sensitivity of modeled ozone concentrations in Albuquerque/Bernalillo 


                                                   
6 Nonroad refers to mobile sources that do not use roads, such as construction equipment and locomotives. 
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County to various changes in local and non-local emissions. Results from these sensitivity simulations 


can be used to assess (1) whether ozone reductions should be accomplished through reductions in 


NOx emissions, VOC emissions, or both; and (2) under what types of conditions local emission 


reductions may be effective at reducing ozone.  


Eight sensitivity scenarios were developed for this analysis and include 


 10% reduction of Albuquerque/Bernalillo County anthropogenic NOx emissions. 


 10% reduction of Albuquerque/Bernalillo County anthropogenic VOC emissions. 


 25% reduction of Albuquerque/Bernalillo County on-road mobile source NOx emissions. 


 25% reduction of New Mexico oil and gas emissions. 


 Impact of the Albuquerque/Bernalillo County Inspection and Maintenance (I&M) program. 


 Reeves and Rio Bravo power plants running at permitted emission levels. 


 100% reduction of Sandoval County anthropogenic emissions. 


 100% reduction of Valencia County anthropogenic emissions. 


The results from these sensitivity modeling analyses built upon the findings from the source 


apportionment analysis and confirmed that local emission controls within Albuquerque/Bernalillo 


County would have been less effective at reducing the ozone concentrations in 


Albuquerque/Bernalillo County during the June episode, but would have been more effective at 


reducing ozone concentrations during the July episode.  


The key findings from the sensitivity modeling analysis are as follows: 


 NOx emission controls will be effective at reducing ozone in Albuquerque/Bernalillo County. 


VOC emission controls may not be effective at reducing ozone unless they are substantial 


(>10%).  


 Emissions from Valencia and Sandoval counties impact ozone in Albuquerque/Bernalillo 


County by as much as 4 ppb. 


 The Reeves and Rio Bravo power plants would impact ozone in Albuquerque/Bernalillo 


County by as much as 3 ppb if they operated at permitted emission levels. 


 The I&M program in Albuquerque/Bernalillo County reduces on-road mobile source NOx 


emissions by 5% and VOC emissions by 7%, and reduces ozone in Albuquerque/Bernalillo 


County by up to 0.25 ppb. 


 Ozone in Albuquerque/Bernalillo County is sensitive to emissions from oil and gas operations 


in New Mexico. Reducing NOx and VOC emissions from the oil and gas sector in New Mexico 


by 25% would reduce ozone concentrations in Albuquerque/Bernalillo County by up to 1 


ppb. 


When considering the modeled ozone impact of the Albuquerque/Bernalillo County I&M program, 


note that the purpose of an I&M program is to ensure that motor vehicles are operating in a manner 
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that meets federal, state, and local emission standards. Without an I&M program, there is risk that 


the motor vehicle emissions in Albuquerque/Bernalillo County would fail to meet the projections 


made by Albuquerque EHD. I&M programs can also produce benefits for other pollutants, such as 


NO2 and particulate matter, which are important for protecting air quality near major roadways. 


Future-Year Modeling 


The 2017 base-case emissions were projected to year 2025 based on future activity assumptions, 


regulations, and controls; a future-year air quality model simulation was conducted based on these 


projected future-year emissions. Results from this future-year simulation were compared to the 2017 


simulation to assess how ozone in Albuquerque/Bernalillo County could be impacted by national, 


regional, and local changes in emissions that are expected take place between 2017 and 2025.  


In addition, four future-year sensitivity simulations were developed at the direction of and in 


consultation with the Albuquerque EHD: 


 Reeves and Rio Bravo power plants in Bernalillo County operating at permitted emission 


levels. 


 Expansion of the Albuquerque/Bernalillo County I&M Program to cover light-duty gasoline 


vehicles in Sandoval and Valencia counties. 


 25% reduction of anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, and Valencia 


counties. 


 Electrification of the light-duty gasoline vehicle fleet in Albuquerque/Bernalillo County. 


The key findings from the future-year modeling analysis are as follows: 


 Projected emission reductions by 2025 would reduce peak 8-hr average ozone 


concentrations in Albuquerque/Bernalillo County by 3-7%. To put this into context, a 5% 


reduction of ozone concentrations by 2025 could reduce the future-year ozone design value 


in Albuquerque/Bernalillo County by 3-4 ppb, based on a current design value of 70 ppb.  


 The Reeves and Rio Bravo power plants would increase ozone in Albuquerque/Bernalillo 


County in the future by as much as 4 ppb if they were operated at permitted emission levels. 


 A 25% reduction of anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, and 


Valencia counties would reduce future ozone concentrations in Albuquerque/Bernalillo 


County by as much as 3 ppb. This result suggests that a multi-county approach to reducing 


emissions would be effective at reducing future ozone concentrations in 


Albuquerque/Bernalillo County. 


 Replacing the light-duty gasoline vehicle fleet with electric vehicles in Albuquerque/Bernalillo 


County would reduce future ozone concentrations in Albuquerque/Bernalillo County by as 


much as 2 ppb.  
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 Expanding the I&M program to Sandoval and Valencia counties in the future would reduce 


ozone concentrations in Albuquerque/Bernalillo County by as much as 0.5 ppb. 


VOC Emissions Analysis 


The VOC emissions inventory in Albuquerque/Bernalillo County was analyzed to identify the VOCs 


and corresponding emission source categories that are most likely to contribute to ozone formation. 


VOCs mix with NOx in the presence of sunlight to produce ground-level ozone. There are several 


dozen VOC species that can contribute to ozone formation, and some VOCs are much more reactive 


than others in terms of ozone formation. Understanding the composition and chemical reactivity of 


different VOC emissions is important for developing effective air quality control strategies. 


The key findings from the VOC emissions inventory analysis are as follows: 


 Aromatic VOCs such as xylenes and toluene are highly reactive and represent 38% of the 


anthropogenic VOC ozone-generating potential in the Albuquerque/Bernalillo County 


emissions inventory, despite representing only 10% of anthropogenic VOC emissions. Xylenes 


are used in many types of solvents and are also emitted from diesel engines; therefore, 


reducing emissions from solvent use and construction equipment could potentially reduce 


ozone concentrations in Albuquerque/Bernalillo County.  


 Alkane VOCs such as pentane are less reactive compared to other VOCs, and therefore 


relatively large reductions in alkane VOC emissions would be needed to significantly reduce 


ozone in Albuquerque/Bernalillo County. Alkane VOCs represent over 50% of the 


anthropogenic VOC emissions in Albuquerque/Bernalillo County, but only 29% of the 


anthropogenic ozone-generating potential in the emissions inventory. Alkane VOCs are 


emitted from motor vehicles, construction equipment, oil and gas exploration, and a variety 


of industrial processes. 


 Speciated VOC measurements are needed to confirm that the VOC emissions inventory is 


representing ambient VOC concentrations, and to develop a more detailed understanding of 


specific VOC species that may be contributing to ozone in Albuquerque/Bernalillo County. 


Speciated VOC measurements (i.e., measurements of individual VOC compounds, not just 


total VOC) would provide additional data to evaluate the existing VOC emission inventory, 


evaluate air quality model performance, track the effectiveness of VOC emission control 


programs, and protect public health.
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1. Introduction 


This report describes ozone air quality modeling that was conducted on behalf of the City of 


Albuquerque Environmental Health Department (Albuquerque EHD). This work included 


meteorological, emissions, and air quality modeling analyses, as well as source apportionment 


analysis, sensitivity modeling analyses, and future-year modeling analyses. The modeling approach, 


modeling episodes, input data sources, evaluation methods, technical analyses, and quality 


assurance/quality control (QA/QC) procedures described in this report are consistent with the 


modeling protocol and quality assurance project plan (QAPP) documents developed at the beginning 


of the project in consultation with the Albuquerque EHD. An overview of key results from this study 


was presented to the Albuquerque/Bernalillo County Air Quality Control Board in October of 2018. 


Two high-ozone episodes in 2017 that occurred in Albuquerque/Bernalillo County7 were modeled in 


this study, as shown in Table 1. The June 2017 ozone episode had two of the three highest 8-hour 


ozone concentrations for the year (76 ppb on June 14 and 72 ppb on June 15). The July 2017 ozone 


episode includes four days when 8-hour ozone concentrations were at or above 70 ppb in 


Albuquerque/Bernalillo County. 


Table 1. Summary of modeling episodes. Days with peak 8-hr ozone greater than 70 ppb in 


Albuquerque/Bernalillo County are denoted in bold. 


 June Episode July Episode 


Modeling Period June 12–16, 2017 July 3–14, 2017 


Peak Ozone Days June 13, 14, 15, 16 July 5, 6, 7, 10, 11 


Peak 1-hr Ozone (ppb) 75, 84, 76, 71 78, 75, 85, 83, 72 


Peak 8-hr Ozone (ppb) 67, 76, 72, 63 70, 69, 76, 76, 70 


This introduction provides background and motivation for this air quality modeling study. The 


modeling episodes and ambient monitoring data are described in more detail in Chapters 2 and 3, 


while the modeling domains are described in Chapter 5. An analysis of VOC emissions with respect to 


their potential ozone reactivity is described in Chapter 4. The meteorological modeling conducted 


with the Weather Research and Forecasting (WRF) numerical weather prediction model for these 


episodes is described in Chapter 6. The emissions inventory and emissions modeling are described in 


Chapter 7. Air quality modeling conducted with the Comprehensive Air Quality Model with 


Extensions (CAMx) and the base-case model performance evaluation are described in Chapter 8. 


                                                   
7 Throughout this report, “Albuquerque/Bernalillo County” and “Bernalillo County” refer to all of Bernalillo County, including the 


incorporated Albuquerque City limits. 
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Additional source apportionment modeling and sensitivity modeling analyses that were conducted 


are described in Chapters 9 and 10, and future-year modeling analyses are described in Chapter 11. 


Conclusions from the study can be found in Chapter 12. Key findings from this study are also 


described here in Chapter 1.  


1.1 Background and Motivation 


The Albuquerque EHD has primary responsibility for monitoring and regulating air quality emissions 


in the City of Albuquerque and throughout Bernalillo County, New Mexico. Actions implemented by 


Albuquerque EHD, such as its Vehicle Pollution Management Program, promote air quality awareness 


and reduce local emissions that can contribute to ozone pollution. Air quality regulations are 


approved by the Albuquerque/Bernalillo County Air Quality Control Board, whose members are 


appointed by elected officials in Albuquerque and Bernalillo County.  


Albuquerque/Bernalillo County is currently in attainment of the 2015 National Ambient Air Quality 


Standard (NAAQS) for ozone (0.070 ppm). Ozone design values8 in Albuquerque/Bernalillo County 


have been decreasing over the last 15 years, but have increased in recent years (Figure 5). The 


unofficial 2018 ozone design value in Albuquerque/Bernalillo County9 is 70 ppb, which is on the cusp 


of exceeding the federal standard. Therefore Albuquerque/Bernalillo County is at risk of exceeding 


the federal ozone standard in the future if there are high ozone days again in 2019 or 2020.  


 
Figure 5. Ozone design values in Albuquerque/Bernalillo County from 2003 through 2018. 


The highest design value for each year across all monitoring sites in Albuquerque/Bernalillo 


County are shown (black dots). Data through 2017 are from EPA’s ozone design values reports 


(epa.gov/air-trends/air-quality-design-values). Data for 2018 are based on preliminary 


calculations by the Albuquerque EHD. Red lines indicate the ozone NAAQS over time.  


                                                   
8 A design value is a statistic used to compare ambient air quality concentrations to the NAAQS. For the 8-hr ozone NAAQS, the 


design value is defined as the average of the annual fourth-highest daily maximum 8-hr average ozone concentrations over a three-


year period. NAAQS attainment is achieved when the design value is less than or equal to the NAAQS. 
9 Based on preliminary calculations by the Albuquerque EHD.  


7 



http://www.epa.gov/air-trends/air-quality-design-values
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Ozone concentrations in Albuquerque/Bernalillo County are sensitive to both local and non-local 


emission sources. Source apportionment modeling conducted by the U.S. Environmental Protection 


Agency (EPA)10 (U.S. Environmental Protection Agency, 2016b) projected that anthropogenic 


emissions in New Mexico would contribute up to 10 ppb of ozone in Albuquerque/Bernalillo County 


in 2017 (the ozone design value for Albuquerque/Bernalillo County in 2017 was 67 ppb), while the 


remaining 57 ppb ozone was due to: (1) non-anthropogenic (biogenic and wildfire) emissions from 


New Mexico and other states; (2) anthropogenic emissions from other states; and (3) emissions and 


long-range pollutant transport from outside the United States. Consistent with EPA’s modeling, 


previous modeling conducted by the Albuquerque EHD in 2007 also showed that non-local 


emissions from outside Albuquerque/Bernalillo County, including emissions from wildfires, 


contributed to high ozone concentrations in Albuquerque/Bernalillo County (Wheeler et al., 2007). 


These modeling studies indicate that a significant portion of the ozone in Albuquerque/Bernalillo 


County is due to long-range pollutant transport from outside of New Mexico. 


As anthropogenic precursor emissions decrease nationally, the fraction of ozone that can be 


attributed to background ozone11 may increase. Background ozone concentrations at high-altitude 


western U.S. sites can range from 40 ppb to 60 ppb in the spring (Fiore et al., 2014), and observations 


and modeling have shown that background ozone concentrations have been increasing in the 


western United States over the last 25 years (Lin et al., 2017). Under a more stringent NAAQS, ozone 


originating from stratospheric intrusions, wildfire emissions, or international pollutant transport may 


cause exceedances of the ozone NAAQS. 


A refined understanding of the effects of local emissions and meteorology, long-range pollutant 


transport, and wildland/prescribed fires on pollutant concentrations on high ozone days is important 


for effective air quality management and planning. The EHD retained Sonoma Technology, Inc. (STI) 


to conduct photochemical grid modeling analyses to assist the EHD with its air quality planning 


process. Multiple pollutants, including ozone, particulate matter, and their chemical precursors, were 


modeled, but the focus of this project is on ground-level ozone and its precursors. The modeling 


work focused on two ozone episodes described in Chapter 2. The analyses involved base-case 


modeling, sensitivity modeling, source apportionment modeling, and future-year modeling to 


address the following questions:  


 Are current ozone concentrations in Albuquerque/Bernalillo County sensitive to volatile 


organic compound (VOC) controls, oxides of nitrogen (NOx) controls, or both? 


 What are the contributions from local and non-local emissions, including fires, on high ozone 


days? 


 What are the contributions from key emission source sectors on high ozone days? For 


example, how much ozone do emissions from motor vehicles in Albuquerque/Bernalillo 


                                                   
10 Future-year modeling in EPA’s Final Cross State Air Pollution Rule (CSAPR) Update was based on a projected 2017 emissions 


inventory with year 2011 meteorology and boundary conditions. 
11 Here, background ozone is defined as the theoretical minimum ozone concentration achievable by U.S. regulatory policy. 
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County contribute? And to what extent do emissions from specific industries contribute to 


ozone in Albuquerque?  


 How important is international, interstate, and intrastate pollutant transport in relation to 


local emissions on high ozone days in Albuquerque/Bernalillo County? 


 What are the impacts of the Albuquerque/Bernalillo County Inspection and Maintenance 


(I&M) program on emissions and ozone air quality? 


 What will future ozone concentrations be in Albuquerque/Bernalillo County? 


 Are future ozone concentrations in Albuquerque/Bernalillo County sensitive to VOC controls, 


NOx controls, or both? 


 How will factors such as population and land use, industrial development, and control 


strategies affect future ozone concentrations in Albuquerque/Bernalillo County? 


1.2 Study Methodology 


The goal of the Albuquerque/Bernalillo County Ozone Modeling Analysis is to conduct a 


comprehensive photochemical modeling analysis that can be used as a technical basis for air quality 


planning. The modeling analysis, guided by the modeling protocol document developed in 


consultation with the Albuquerque EHD at the beginning of the project (Craig and Erdakos, 2018a), is 


designed to identify the processes responsible for high 8-hr ozone concentrations in the region and 


to assist the EHD with developing realistic emissions reduction strategies for their control. This work 


is intended to provide a more thorough understanding of ozone air quality in Albuquerque/Bernalillo 


County, and could also provide a starting point to support regulatory modeling should such a need 


arise in the future. 


The following key steps were taken to develop the air quality modeling analyses in this study. 


 Episode selection. Modeling episodes were selected based on a review of ozone observation 


data in Albuquerque/Bernalillo County from 2013-2017. Two modeling episodes during June 


and July 2017 were selected. Ozone in Albuquerque/Bernalillo County was Unhealthy for 


Sensitive Groups (USG) on EPA’s Air Quality Index (AQI)12 scale on four of the modeled 


episode days, and Moderate on the AQI scale on many of the modeled episode days. These 


episodes included most of the high ozone days that occurred in 2017 (see Chapter 2). 


 Emissions modeling. Emissions were based on the EPA 2014 National Emissions Inventory 


(NEI), with 2017 day-specific emissions for power plants and wildfires, and adjustments to 


account for changes in motor vehicle activity and fleet turnover between 2014 and 2017. The 


Sparse Matrix Operator Kernel Emissions (SMOKE) processing system was used to prepare 


emissions data for air quality modeling (see Chapter 7). 


                                                   
12 Current and forecasted AQI values are available through EPA’s AirNow program at https://airnow.gov. The AQI translates air quality 


data into numbers and colors that help the general public understand when to take action to protect their health. 



https://airnow.gov/
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 Meteorological modeling. Weather inputs were developed with the Weather Research and 


Forecasting (WRF) numerical weather prediction model (version 3.9.1, release August 2017). 


Modeled winds, temperature, and humidity were evaluated against available observations. 


Model performance was within benchmarks established by the air quality modeling 


community (see Chapter 6). 


 Air quality modeling. CAMx version 6.40 was used to simulate air quality during June and 


July 2017. Boundary conditions for CAMx were based on output from a global air quality 


model (MOZART) run by the National Center for Atmospheric Research (NCAR). The CAMx 


results were evaluated against available air quality observations. CAMx model performance 


was within benchmarks established by the air quality modeling community (see Chapter 8). 


 Source apportionment modeling. Source apportionment modeling with CAMx OSAT was 


used to identify and apportion the emission sources contributing to high ozone 


concentrations (see Chapter 9). 


 Sensitivity Modeling. Eight emissions scenarios were developed to evaluate the sensitivity of 


ozone concentrations in Albuquerque/Bernalillo County to various changes in local and non-


local emissions. Results from each simulation were compared against the baseline 2017 


modeling results (see Chapter 10). 


 Future-Year Modeling. The 2017 base-case emissions were projected to year 2025 based on 


future activity assumptions, regulations, and controls, and an air quality model simulation 


was conducted based on these projected future-year emissions. Results from this simulation 


were compared to the 2017 simulation to assess how ozone in Albuquerque/Bernalillo 


County could be impacted by national, regional, and local changes in emissions that are 


expected take place between 2017 and 2025. In addition, four future-year sensitivity analyses 


were conducted to evaluate the sensitivity of future ozone concentrations to various changes 


in local and non-local emissions (see Chapter 11). 


Other elements of this project included preparing a modeling protocol document (Craig and Erdakos, 


2018a) and QAPP (Craig and Erdakos, 2018b)13, selecting appropriate ozone modeling episodes (see 


Chapter 2) and modeling domains (see Chapter 5), analyzing ambient meteorological and air quality 


observations (see Chapter 3), and analyzing the VOC emissions inventory form an ozone reactivity 


perspective (see Chapter 4).  


The technical approach and results from these project elements are described in this report. 


                                                   
13 These documents were developed in accordance with appropriate guidance documents, such as the U.S. Environmental Protection 


Agency’s (EPA) Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals for Ozone, PM2.5, and Regional Haze 


(U.S. Environmental Protection Agency, 2014a). 
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1.3 Models Used 


The WRF numerical weather prediction model (Skamarock et al., 2008), the SMOKE processing 


system (Houyoux et al., 2000; Houyoux and Adelman, 2001), and the CAMx air quality model 


(ENVIRON International Corporation, 2016) were selected for this modeling analysis. These modeling 


tools represent the current state-of-the-science in meteorological, emissions, and photochemical 


modeling. 


EPA does not recommend specific models for photochemical air quality modeling studies, and 


instead recommends that models be selected on a case-by-case basis. General criteria that EPA 


considers include 


 The model has received scientific peer review.  


 The model is scientifically appropriate and applicable for the intended purpose. 


 Databases are available and adequate to support the model’s application. 


 Available performance evaluations have shown the model is not inappropriately biased. 


 The model should be applied consistently with an established protocol on methods and 


procedures (fulfilled by this modeling protocol document) 


The models selected here meet these criteria. An overview of these modeling systems and the 


specific rational for their selection in this project are provided in the modeling protocol document 


(Craig and Erdakos, 2018a).  


1.4 Project Participants 


Participants in the Albuquerque/Bernalillo County Ozone Modeling Analysis are identified in Table 2. 


STI conducted this modeling at the direction of and in consultation with the Albuquerque EHD. The 


project was directed by Fabian Macias of the EHD. Specific data analysis, modeling, and reporting 


activities were performed by staff at STI at the direction of Mr. Kenneth Craig, the Principal 


Investigator for the project.  
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Table 2. Project participants. 


Fabian Macias 


Air Quality Official 


City of Albuquerque 


Air Quality Program 


11850 Sunset Gardens SW 


Albuquerque, NM 87121 


Phone:  (505) 768-1969  


E-mail:  fmacias@cabq.gov  


Dwayne Salisbury 


Environmental Health Manager 


Ambient Air Monitoring Division 


City of Albuquerque 


Air Quality Program 


11850 Sunset Gardens SW 


Albuquerque, NM 87121 


Phone:  (505) 768-1966 


E-mail:  dsalisbury@cabq.gov 


Travis Miller 


Environmental Health Supervisor 


Vehicle Pollution and Emissions Inventory Division 


City of Albuquerque 


Air Quality Program 


1500 Broadway NE 


Albuquerque, NM 87102 


Dan Gates 


Senior Environmental Health Scientist 


Ambient Air Monitoring Division 


City of Albuquerque 


Air Quality Program 


11850 Sunset Gardens SW 


Albuquerque, NM 87121 


Jeff Stonesifer 


Senior Environmental Health Scientist 


Permitting Division 


City of Albuquerque 


Air Quality Program 


One Civic Plaza, Room 3023 


Albuquerque, NM 87102 


Kenneth J. Craig 


Senior Atmospheric Scientist  


Sonoma Technology, Inc. 


1450 N. McDowell Blvd., Suite 200 


Petaluma, CA 94954 


Phone: 707-665-9900 


E-mail:  kcraig@sonomatech.com 


Garnet Erdakos, PhD 


Atmospheric Scientist  


Sonoma Technology, Inc. 


1450 N. McDowell Blvd., Suite 200 


Petaluma, CA 94954 


Phone: 707-665-9900  


E-mail:  gerdakos@sonomatech.com  


Paul T. Roberts, PhD 


President, Chief Scientific Officer 


Sonoma Technology, Inc. 


1450 N. McDowell Blvd., Suite 200 


Petaluma, CA 94954-1139 


Phone: 707-665-9900 


E-mail:  paul@sonomatech.com  



mailto:fmacias@cabq.gov

mailto:dsalisbury@cabq.gov

mailto:kcraig@sonomatech.com

mailto:gerdakos@sonomatech.com

mailto:paul@sonomatech.com





  


● ● ●    22 


 







● ● ●    2. Episode Selection 


● ● ●    23 


2. Episode Selection  


2.1 EPA Guidance 


Guidelines for selecting modeling episodes, outlined in the EPA’s guidance (U.S. Environmental 


Protection Agency, 2014a), seek to achieve a balance between sound science and regulatory needs 


and constraints. Modeling episodes, once selected, influence technical and policy decisions for many 


years. Primary criteria identified by EPA include 


 Modeling time periods that are close to the most recently compiled and quality-assured 


NEI.14 


 Modeling time periods in which observed 8-hr ozone concentrations are within a few parts 


per billion of the monitored design values. 


 Modeling time periods before, during, and after pollution concentration episodes.15 


 Simulating a range of meteorological conditions that accompany exceedances of the 8-hr 


ozone standard. 


 Selecting periods for which adequate emissions, air quality, and meteorological data 


(including any special study data) are available to develop model inputs and evaluate model 


performance.  


Note that in a modeled attainment demonstration, the modeling episode is often the entire ozone 


season (for an ozone demonstration) or the entire year (for an annual PM2.5 demonstration) to ensure 


an adequate number of high pollution days are modeled. For this project, the episode selection is 


more restrictive to allow for a more focused assessment of specific time periods that led to high 


ozone in Albuquerque/Bernalillo County. 


2.2 Episodes Selected 


The two modeling episodes selected in consultation with the Albuquerque EHD for this project are 


shown in Table 3. As part of the episode selection process, STI assessed the availability of air quality 


monitoring and meteorological data in New Mexico and Albuquerque/Bernalillo County, including 


any available special study data, to ensure that suitable data were available to support modeling 


                                                   
14 This recommendation also helps ensure that any emission projection period is as short as possible, and that the base-year ambient 


data is as current as possible. For attainment demonstrations, the emissions should also correspond with the period reflected by the 


5-year design value window.  
15 It is advisable to model episodes that encompass the full cycle of a pollution episode, including a ramp-up to a high ozone period 


and a ramp-down to cleaner conditions.  
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analysis and evaluations. STI also reviewed local and regional air quality monitoring data, 


meteorological data, and smoke analyses to support the episode selection process. 


Table 3. Summary of modeling episodes. Days with peak 8-hr ozone greater than 70 ppb are 


denoted in bold.  


 June Episode July Episode 


Modeling Period June 12–16, 2017 July 3–14, 2017 


Peak Ozone Days June 13, 14, 15, 16 July 5, 6, 7, 10, 11 


Peak 1-hr Ozone (ppb) 75, 84, 76, 71 78, 75, 85, 83, 72 


Peak 8-hr Ozone (ppb) 67, 76, 72, 63 70, 69, 76, 76, 70 


Both of the selected episodes are from 2017 and include days with the highest monitored ozone 


concentrations for the year in Albuquerque/Bernalillo County, as shown in Table 4. The episodes also 


include days where ozone concentrations increase during the evening hours after dropping off their 


midday peaks (this phenomenon is referred to as “ozone kickup” by the Albuquerque EHD). As 


described below, the two ozone episodes occurred under very different meteorological conditions, 


and therefore provide a diverse set of conditions for studying high ozone in Albuquerque/Bernalillo 


County.  


Table 4. Top ten 8-hr ozone concentrations (ppb) at Albuquerque/Bernalillo County 


monitoring sites in 2017. Days included in the modeling episodes are denoted in bold. The Air 


Quality Site (AQS) number is shown for each site. 


Rank 
Foothills 


(AQS 35-001-1012)  


South Valley 


(AQS 35-001-0029) 


Del Norte 


(AQS 35-001-0023) 


1 76 (June 14) 69 (June 15) 76 (July 7) 


2 76 (July 10) 67 (July 6) 72 (July 10) 


3 72 (June 15) 66 (June 3) 70 (July 5) 


4 71 (July 7) 66 (June 14) 69 (June 14) 


5 70 (July 11) 65 (June 5) 69 (July 6) 


6 68 (July 24) 65 (July 7) 68 (June 15) 


7 67 (April 15) 64 (April 16) 67 (April 16) 


8 67 (April 16) 63 (April 15) 66 (April 15) 


9 67 (June 13) 63 (June 4) 66 (July 22) 


10 67 (July 28) 63 (June 16) 65 (July 4) 
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2.2.1 June 2017 Ozone Episode 


On June 14 and 15, the 8-hr average ozone concentration exceeded 70 ppb and was Unhealthy for 


Sensitive Groups on EPA’s AQI scale at the Foothills monitor, and was near 70 ppb (Moderate AQI) at 


the South Valley and Del Norte monitors. The maximum 8-hr ozone concentration in 


Albuquerque/Bernalillo County exceeded 60 ppb on four of the six episode days. The 8-hr ozone 


concentration also exceeded 70 ppb on three consecutive days (June 14-16) at the Double Eagle 


monitor (not shown in Table 4). This ozone episode was responsible for two of the top five daily 


maximum 8-hr ozone concentrations for the year at the Foothills and South Valley sites, and two of 


the top-ten peak ozone days at the Del Norte site. Peak ozone concentrations remained in the 


Moderate AQI range through June 17. Wind speeds were lower than usual on the highest ozone days 


(June 14 and June 15), and were about 5 m/s during the daytime. 


New Mexico was under the influence of a low-pressure trough during this ozone episode period 


(Figure 6). The upper-level low-pressure system with a closed circulation passed over the West Coast 


on June 11 and 12, and lifted northeast through the Intermountain West on June 13. A weak surface 


cold front associated with this upper-level trough passed through New Mexico from the northwest in 


the early morning hours of June 13, which briefly lowered the high temperature in the City of 


Albuquerque by a few degrees. Surface high pressure built in behind the front on June 14 and 15. 


Westerly and southwesterly flow aloft was conducive to long-range pollutant transport from Arizona 


and California. Atmospheric soundings showing aloft westerly winds over the City of Albuquerque on 


June 14 are shown in Figure 7.  


  


Figure 6. Surface (left) and 500 mb (right) weather maps on June 14, 2017. From NCEP Daily 


Weather Map archive (http://www.wpc.ncep.noaa.gov/dwm).  



http://www.wpc.ncep.noaa.gov/dwm
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Figure 7. Atmospheric soundings at Albuquerque on June 14, 2017, at 0600 (left) and 1800 


(right) local time, showing a surface-based inversion in the morning, a deep afternoon 


convective boundary layer, and a very dry atmosphere. From the University of Wyoming 


(http://weather.uwyo.edu/upperair/sounding.html).  


Several fires were burning in Arizona and New Mexico during the June ozone episode, including fires 


to the north and southeast of Phoenix, Arizona, fires in the Gila National Forest of southwestern New 


Mexico, and fires north of Albuquerque/Bernalillo County in the Carson and Santa Fe National 


Forests. Evidence of enhanced smoke at the surface was not apparent in the PM2.5 concentrations at 


the Del Norte monitor except perhaps for modest rises PM2.5 concentrations on June 15 and June 16. 


Satellite imagery showed evidence of intermittent smoke over Albuquerque/Bernalillo County 


throughout the episode. Figure 8 shows the peak 8-hr average ozone concentrations, wildfire 


locations, and smoke analysis from the NOAA Hazard Mapping System (HMS) on June 14. Regionally, 


peak 8-hr ozone concentrations were in the Moderate AQI range (between 55 and 65 ppb) during 


much of the episode throughout Arizona and New Mexico, and in the USG range in the Phoenix area. 


On June 14 (see Figure 8), the peak 8-hr concentration was over 65 ppb at most urban and rural 


monitoring sites in northern New Mexico. Notably, the peak 8-hr concentration was 70 ppb at the 


New Mexico Environment Department (NMED) Santa Fe monitor on June 14. 



http://weather.uwyo.edu/upperair/sounding.html
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Figure 8. Maximum 8-hr average ozone concentrations (circles showing green, yellow, and 


orange AQI colors) with HMS satellite detections (red triangles) and HMS-analyzed smoke 


(gray shading) on June 14, 2017. 


2.2.2 July 2017 Ozone Episode 


The 8-hr average ozone concentration exceeded 70 ppb and was Unhealthy for Sensitive Groups on 


EPA’s AQI scale at the Foothills and Del Norte monitors on July 7 and 10, and was 70 ppb (Moderate 


AQI) at those monitors on July 5 and 11. The maximum 8-hr ozone concentration also exceeded 70 


ppb on July 7 and July 10 at the Double Eagle monitor. The maximum 8-hr ozone concentration in 


Albuquerque/Bernalillo County exceeded 60 ppb on 11 of the 14 days and was in the Moderate AQI 


range for much of the episode. This ozone episode was responsible for four of the top five daily 


maximum 8-hr ozone concentrations for the year at the Foothills site, and three of the top five peak 


ozone days at the Del Norte site.  


New Mexico was under the influence of a strong high pressure system throughout the ozone episode 


period (Figure 9). The upper-level ridge of high pressure started building on July 1, was strongest on 


July 7, and then weakened slowly through the rest of the episode. The positioning of the high 


pressure ridge produced weak northeasterly flow aloft over New Mexico during much of the episode, 


which provided a transport pathway for emissions from the Colorado Front Range into 


Albuquerque/Bernalillo County. The closed clockwise circulation around the high pressure system 


was also conducive to regional ozone formation and pollutant recirculation. Ozone concentrations 


were in the Moderate AQI range at many urban and rural monitors throughout the West, and peak 8-
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hr ozone concentrations exceeded 70 ppb in Phoenix, Salt Lake City, and Denver on some days 


during July 1-14. Figure 10 shows the peak 8-hr average ozone concentrations on July 7. Wildfire 


activity produced some regional smoke during the episode. Smoke was observed over New Mexico 


by NOAA’s HMS analysts on July 7 (see Figure 3), but not on July 10.  


 
Figure 9. Surface (left) and 500 mb (right) weather maps showing a high pressure system over 


New Mexico on July 7, 2017. From NCEP Daily Weather Map archive 


(http://www.wpc.ncep.noaa.gov/dwm). 



http://www.wpc.ncep.noaa.gov/dwm
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Figure 10. Maximum 8-hr average ozone concentrations (circles showing green, yellow, and 


orange AQI colors) with HMS satellite detections (red triangles) and HMS-analyzed smoke 


(gray shading) on July 7, 2017. 


With high pressure overhead, surface winds were driven mostly by diurnal terrain-induced flows, with 


light and variable winds in the morning giving way to stronger, and at times gusty, afternoon winds. 


High temperatures in major cities in New Mexico and throughout the Intermountain West exceeded 


90°F on most days; in the City of Albuquerque specifically, temperatures were seasonably hot and 


slightly above climatological average. Shallow surface-based morning inversions gave way to 


relatively deep (up to 5 km) and well-mixed boundary layers each afternoon (see Figure 11). On 


some of the days, afternoon thunderstorms produced partly cloudy conditions and enhanced local 


winds, which helped to lower peak ozone concentrations in Albuquerque/Bernalillo County. Little or 


no measurable precipitation fell in the City of Albuquerque during the episode. The ozone episode 


was ended by a weak cold front that passed through New Mexico from the north on July 14, and as a 


result, ozone concentrations in Albuquerque/Bernalillo County dropped below 55 ppb. 
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Figure 11. Atmospheric soundings at Albuquerque on July 7, 2017, at 0600 (left) and 1800 


(right) local time, showing a shallow surface-based inversion in the morning and a well-mixed 


afternoon boundary layer with mixing up to 5 km. From the University of Wyoming 


(http://weather.uwyo.edu/upperair/sounding.html). 


 


 



http://weather.uwyo.edu/upperair/sounding.html)
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3. Ambient Data Summary 


3.1 Overview 


This chapter summarizes the available ambient monitoring data in Albuquerque/Bernalillo County 


and in the Albuquerque MSA16 for June and July 2017. These ambient data were used to support 


photochemical grid modeling, to conduct model performance evaluation (MPE) of photochemical 


grid modeling results, and to support the conceptual understanding of ozone episodes in the region. 


The availability of ozone, surface meteorology, and other pollutant data is summarized, and the 


general relationship of ozone with NOx and meteorology during June-July 2017 is reviewed. For each 


episode period, ozone data are compared with other hourly pollutant and meteorological data, and 


compared among sites; the possible impact of wildfire smoke is also assessed. Understanding the 


ambient conditions supported the development of the modeling approach and the model validation. 


3.2 Data Availability 


All available hourly meteorological, ozone, PM2.5, NOx, and NO2 data for the state of New Mexico 


were downloaded from EPA’s Air Quality System (AQS) in April 2018 for June-July 2017. No volatile 


organic compound (VOC) or air toxics data were available in the Albuquerque MSA during this time.  


Data availability by site is summarized in Table 5, and available data are shown on a map in 


Figures 12 and 13. Monitoring sites in New Mexico are operated by several air quality management 


agencies. The Albuquerque EHD operates four monitoring sites in Albuquerque/Bernalillo County. 


Data from Foothills, Del Norte, and South Valley are reported to AQS. Data from the Double Eagle 


Airport site, west of the City of Albuquerque, are not reported to AQS. The New Mexico Environment 


Department (NMED) operates monitoring stations throughout New Mexico outside of 


Albuquerque/Bernalillo County, including the Bernalillo site in Sandoval County and the Los Lunas 


site in Valencia County. There are also monitoring sites in New Mexico operated by the National 


Parks Service (NPS) and by the Navajo Nation. 


Ozone data are available for more than 98% of the time in June-July 2017 at the six ozone sites in the 


Albuquerque MSA. NOx data are available at the Del Norte and South Valley sites. Surface 


meteorological data are available at Del Norte. A summary of the 10 days with the highest 8-hour 


maximum ozone concentrations in 2017 is shown in Table 6. The Foothills site typically has the 


highest concentrations and has the most days with 8-hour averaged ozone greater than 70 ppb. 


                                                   
16 The Albuquerque MSA includes Albuquerque/Bernalillo County as well as Sandoval, Torrance, and Valencia Counties in New 


Mexico. The Albuquerque MSA had a population of 887,077 (or 41% of New Mexico’s population) as of the 2010 U.S. Census. 
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Surface meteorological data are also available from the Albuquerque International Airport (KABQ) 


and the Double Eagle Airport, as shown in Figures 14 and 15. Data availability is good at KABQ, but 


less complete at Double Eagle Airport. When data are available at Double Eagle Airport, temperature 


differences between the two sites are apparent, as Double Eagle tends to be several degrees cooler 


at night than KABQ. Double Eagle Airport is a few miles west of the City of Albuquerque and is at a 


500 ft higher elevation than KABQ. The urban heat island effect may partially explain these nocturnal 


temperature differences. 
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Table 5. Percent of hourly data available from AQS for New Mexico during June-July 2017; bold sites indicate monitoring sites in the 


Albuquerque MSA. 
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Albuquerque 


EHD 


35-001-


0023 
Del Norte 98 98 98 98 98 98 76 94 81 96 48 


Albuquerque 


EHD 


35-001-


0029 
South Valley 0 0 0 0 0 0 0 92 98 97 92 


Albuquerque 


EHD 


35-001-


1012 
Foothills 0 0 0 0 0 0 0 0 0 98 0 


NMED 
35-043-


1001 
Bernalillo 0 0 0 0 0 0 0 0 0 99 0 


NMED 
35-061-


0008 
Los Lunas 0 0 0 0 0 0 0 0 0 98 0 


Albuquerque 


EHD 
N/A 


Double 


Eagle 
0 0 0 0 0 0 0 0 0 98 0 


NMED 35-055-0005 Taos 0 0 0 0 0 0 0 0 97 0 0 


NMED 35-049-0021 Santa Fe 0 0 0 0 0 0 0 0 99 99 0 


Navajo Nation 35-045-1233 Shiprock 0 0 0 0 0 0 0 0 0 79 0 


NMED 35-045-1005 Sub Station 100 100 100 0 0 0 100 49 0 99 0 


NPS 35-045-0020 
Chaco 


Culture 
100 100 100 100 0 99 100 99 0 99 0 


NMED 35-045-0018 Navajo Lake 100 100 100 0 0 0 100 97 0 100 0 
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NMED 35-045-0009 Bloomfield 98 98 100 0 0 0 98 92 0 97 0 


NMED 35-039-0026 Coyote 0 0 0 0 0 0 0 0 0 98 0 


NMED 35-025-0008 
Hobbs 


Jefferson 
0 0 0 0 0 0 0 98 96 99 0 


NPS 35-015-3001 Carlsbad 100 100 100 100 0 100 100 0 0 100 0 


NMED 35-015-1005 Carlsbad 0 0 0 0 0 0 0 98 0 99 0 


NMED 35-013-0025 Las Cruces 0 0 0 0 0 0 0 0 99 0 0 


NMED 35-013-0024 West Mesa 100 100 100 0 0 0 100 0 0 0 0 


NMED 35-013-0023 Solano 0 0 0 0 0 0 0 0 0 99 0 


NMED 35-013-0022 Santa Teresa 100 100 100 0 0 0 100 98 0 99 0 


NMED 35-013-0021 Desert View 100 100 100 0 0 0 100 98 0 99 0 


NMED 25-013-0020 Chaparral 100 100 100 0 0 0 100 0 0 99 0 


NMED 35-013-0019 
Holman 


Road 
100 100 100 0 0 0 97 0 0 0 0 


NMED 35-013-0016 Anthony 0 0 0 0 0 0 0 0 100 0 0 


NMED 35-013-0008 La Union 100 100 100 0 0 0 100 0 0 99 0 
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Figure 12. Locations of ozone monitoring sites in New Mexico. 


 
Figure 13. Location of ozone monitoring sites in the Albuquerque MSA and in Santa Fe. 
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Table 6. Top ten 8-hr ozone concentrations (ppb) at Albuquerque/Bernalillo County 


monitoring sites in 2017. Days included in the modeling episodes are denoted in bold.  


Rank 
Foothills 


(AQS 35-001-1012)  


South Valley 


(AQS 35-001-0029) 


Del Norte 


(AQS 35-001-0023) 


1 76 (June 14) 69 (June 15) 76 (July 7) 


2 76 (July 10) 67 (July 6) 72 (July 10) 


3 72 (June 15) 66 (June 3) 70 (July 5) 


4 71 (July 7) 66 (June 14) 69 (June 14) 


5 70 (July 11) 65 (June 5) 69 (July 6) 


6 68 (July 24) 65 (July 7) 68 (June 15) 


7 67 (April 15) 64 (April 16) 67 (April 16) 


8 67 (April 16) 63 (April 15) 66 (April 15) 


9 67 (June 13) 63 (June 4) 66 (July 22) 


10 67 (July 28) 63 (June 16) 65 (July 4) 


 


 


 


 


 
 


Figure 14. Time series of temperature (degrees F) at Albuquerque International Airport and 


Double Eagle Airport during June 12-17, 2017. 
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Figure 15. Time series of temperature (degrees F) at Albuquerque International Airport and 


Double Eagle Airport during July 1-14, 2017. 


3.3 Ozone Variability 


We examined how ozone varied among sites in the Albuquerque MSA and how ozone 


concentrations varied with wind speed, wind direction, and temperature during June-July 2017, to 


understand the basic trends in ozone in the area and whether the episode days in June and July were 


unusual for the season. Figure 16 shows a scatter plot matrix of hourly ozone data for June-July 2017 


at five ozone monitoring sites in the Albuquerque MSA. These scatter plot matrices show the extent 


to which ozone data at one site is correlated to ozone data at any other site. Based on this plot, the 


correlation among sites is fairly high (r2 ranging from 0.63 to 0.75), indicating that ozone 


concentrations are fairly homogeneous across the monitoring sites in the Albuquerque MSA. In other 


words, when ozone concentration is high at any one site, it is generally high at all sites. There are 


times when ozone concentrations are higher at Foothills than at urban core sites such as South 


Valley. Foothills is on the northeast outskirt of the City of Albuquerque and is typically less influenced 


by nighttime ozone titration from urban NOx emissions. 
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Figure 16. Scatter plot matrix of hourly ozone data (ppm) during June-July 2017 in the 


Albuquerque MSA, ordered from north to south.  


Figures 17 and 18 show ozone concentrations at the Foothills site compared to temperature, wind 


direction, and wind speed during June-July 2017. Hourly ozone is greater than 0.070 ppm (70 ppb) 


when temperature is greater than 80°F, when winds are modest (1-5 m/s), and when winds are from 


the south. Southerly afternoon winds are common in the City of Albuquerque because of terrain-


driven up-valley flow through the Rio Grande Valley. Winds from the northwest, north, or northeast 


at the Del Norte site were not associated with high ozone. When temperatures exceed 95°F, hourly 


ozone concentrations tend to be at or below 70 ppb. This may be due to increased vertical mixing 


induced by an extremely warm convective boundary layer, which would tend to reduce pollutant 


concentrations. Hot temperatures may also increase convective cloud development during the 


afternoon hours, which would reduce solar insolation and reduce ozone production via 


photochemistry. The timing of peak ozone was typically in the early afternoon, while peak 


temperatures typically occur later in the afternoon between 4:00 and 6:00 p.m. 
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Figure 17. Hourly ozone (Foothills site, ppm) and temperature (Del Norte site, degrees F), 


colored by wind speed, in June-July 2017. 


 
 


Figure 18. Hourly ozone (Foothills site, ppm) and wind direction (Del Norte site, degrees), 


colored by wind speed, in June-July 2017. 
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3.4 June 2017 Ozone Episode 


The June 12-16 ozone episode had two of the three highest 8-hour ozone concentrations for the 


year at the Foothills site (76 ppb on June 14 and 72 ppb on June 15). Figure 19 shows how hourly 


ozone concentrations at the Foothills site on each day in this period compared to the typical diurnal 


pattern; Figure 20 shows a time series of ozone concentrations in the Albuquerque MSA plus 


meteorological, NOx and PM2.5 data. Figure 21 shows a time series of ozone concentrations at the 


Double Eagle site. On June 13, ozone was not titrated as usual in the early morning; at Foothills, 


ozone is usually titrated to about 40 ppb in the early morning, and to even lower concentrations at 


other sites. There was a spike in NOx concentrations in the afternoon of the 12th that may have 


influenced ozone titration on the morning of the 13th. On June 14, ozone rose rapidly in the morning 


to peak at 1:00 p.m. before slowly decreasing. On the following day, June 15, ozone rose from a 


similar level as on June 14 (approximately 40 ppb at 6:00 a.m.), and was higher than 70 ppb over 


multiple hours (from 11:00 a.m. to 6:00 p.m. at Foothills site). Wind speed was lower than usual on 


both days, about 5 m/s during the daytime, whereas on the prior days wind speeds were 9-10 m/s 


during the afternoon. Winds were generally from the north (down-valley) overnight and slowly 


shifted to coming from the south (up-valley) during the day. There was a modest rise in PM2.5 in the 


morning of the 15th, but only to a 1-hr average of 14 μg/m3. 


Overall, the surface meteorology was similar on June 14 and June 15, but the diurnal ozone pattern 


was different. On June 14, hourly ozone concentrations at the Foothills site were notably higher than 


at other nearby sites and showed a “spike” at 2:00 p.m.; on the 15th, however, ozone concentrations 


were within a few ppb of each other at all sites, and there were sustained concentrations above 


70 ppb for nearly eight consecutive hours. This pattern may suggest slightly different formation 


mechanisms on these two days or simply that ozone from the 14th was carried over to the 15th in the 


residual boundary layer. Ozone concentrations showed a similar diurnal pattern on the 16th, but a 


spike in NOx on the morning of the 16th may have titrated some of the ozone from the prior day; in 


addition, sustained winds from the north on the 16th may have helped to modestly reduce ozone. 
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Figure 19. Hourly ozone at the Foothills site on June 12-16, 2017 (lines) and during June-July 


2017 (box plot). Boxes represent the 25th and 75th percentiles, notches the median, and 


whiskers 1.5 times the 25th and 75th percentiles; concentrations beyond this range are plotted 


as individual circles. 


 
 


Figure 20. Time series of ozone in the Albuquerque MSA, and NOx, PM2.5, wind speed, and 


wind direction at the Del Norte site during June 11-17, 2017. 
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Figure 21. Time series of ozone concentrations (ppm) at the Double Eagle ozone monitor 


during June 11-17, 2017. 


3.5 July 2017 Ozone Episode 


The July 7-11 ozone episode includes three days when 8-hour ozone values were at or above 70 ppb 


at the Foothills site (71 ppb on July 7, 76 ppb on July 10, and 70 ppb on July 11). Figure 22 shows 


how hourly ozone concentrations at the Foothills site on each day in this period compared to the 


typical diurnal pattern; Figure 23 shows a time series of ozone in the Albuquerque MSA plus 


meteorological, NOx, and PM2.5 data. Figure 24 shows a time series of ozone concentrations at the 


Double Eagle site. As seen in the June episode, the diurnal characteristics of each day are slightly 


different. In the early morning of July 7, ozone was not as titrated as usual at Foothills; at 1:00 p.m., 


ozone peaked sharply at 81 ppb before decreasing to 67 ppb at 3:00 p.m. Notably, the peak ozone 


concentration was higher at Del Norte than at Foothills on July 7 (Foothills is typically the high ozone 


site). On July 10, ozone again peaked sharply at Foothills, though ozone started at 38 ppb at 5:00 


a.m. with the typical amount of titration. On both the 7th and the 10th, ozone peaked at Del Norte 


and Foothills and then peaked at the Bernalillo site in Sandoval County, suggesting that an ozone 


plume was moving northwards. Then on the 11th, ozone concentrations were similar across all sites. 


NOx and wind speed during these episodes showed a typical diurnal pattern. 
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Figure 22. Hourly ozone concentrations (ppb) at the Foothills site on July 7-11, 2017 (lines) 


and during June-July 2017 (box plot). Boxes represent the 25th and 75th percentiles, notches 


the median, and whiskers 1.5 times the 25th and 75th percentiles; concentrations beyond this 


range are plotted as individual circles. 


 


Figure 23. Time series of ozone in the Albuquerque MSA, and NOx, PM2.5, wind speed, and 


wind direction at the Del Norte site during July 6-12, 2017. 
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Figure 24. Time series of ozone (ppm) at the Double Eagle ozone monitor during July 6-12, 


2017. 


One reason the ozone patterns are somewhat different on July 7 compared to July 10 and 11 is likely 


that smoke from wildfires impacted air quality on the 7th. Figure 25 shows HMS smoke plumes and 


wildfire locations, as well as daily 8-hour maximum ozone concentrations. On July 7, much of New 


Mexico was impacted by smoke from fires in southern Arizona as well as smoke transported from 


major fires in British Columbia the previous days. PM2.5 concentrations on July 6 and 7 were 


somewhat elevated, likely from the smoke. On July 10 and 11, PM2.5 concentrations were in a more 


typical range (less than 10 μg/m3). Thus it may be that smoke influenced ozone on July 7 but did not 


influence ozone on July 10 or 11. The diurnal pattern of July 10 and 11 is somewhat similar to the 


diurnal pattern of the June 14-15 ozone episode, where ozone rapidly increased at Foothills site on 


the first day and then was sustained there at a level greater than 70 ppb over multiple hours on the 


second day, and where concentrations are similar across sites on the second day.  
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Figure 25. HMS smoke plumes (grey), wildfire locations (red triangles), and daily 8-hour 


maximum ozone on July 7-10, 2017. From www.airnowtech.org. 


3.6 Summary 


Ambient air quality and meteorological data in New Mexico and in the Albuquerque MSA are 


adequate and sufficiently complete to support ozone modeling efforts and air quality MPE. The 


presence of only two NOx monitoring sites and the lack of VOC monitor data in the Albuquerque 


MSA limit the ability to evaluate ozone precursor concentrations in the region. Speciated VOC 


measurements (i.e., measurements of individual VOC compounds, not just total VOC) would provide 


additional data to evaluate the existing VOC emission inventory, evaluate air quality model 


performance, track the effectiveness of VOC emission control programs, and protect public health.  


Ozone concentrations were typically highest at the Foothills site during the ozone episodes of 2017. 


The July 7 episode was likely impacted by wildfire smoke, but the other high-ozone days (June 14-15 


and July 10-11) were not. The June 14-15 and July 10-11 episodes had similar characteristics, with a 


sharp peak in ozone at the Foothills site on the first day and elevated ozone concentrations citywide 



http://www.airnowtech.org/
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on the second day. On the high ozone days, the peak concentrations at the Foothills site occurred 


later in the afternoon (between 1 and 4 PM) compared to the monthly average peak concentration 


(around noon). 
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4. VOC Reactive Chemicals 


4.1 Overview 


This chapter summarizes and documents results of the VOC analysis conducted for the 


Albuquerque/Bernalillo County Ozone Modeling Analysis to determine the dominant VOC species 


from a ground-level ozone reactivity perspective. VOCs mix with NOx in the presence of sunlight to 


produce ground-level ozone. Some VOCs are more reactive than others in terms of ozone formation. 


Understanding the composition and reactivity of VOC emissions is important when developing 


ozone control strategies. The reactivity of each VOC species was estimated using published 


maximum incremental reactivity (MIR) values that represent the ozone formation potential of various 


organic compounds (Carter, 2010a)17. Generally, the higher the MIR value, the more reactive the 


organic compound is for forming ozone. For example, ethane and propane, which have MIR values of 


0.28 and 0.49, respectively, are far less reactive than ethyne and ethene, which have MIR values of 


0.95 and 9.00, respectively. 


This analysis was conducted based on anthropogenic VOC emissions data in Albuquerque/Bernalillo 


County from the EPA’s 2014 NEI (2014v7.2 platform). This inventory was used to support air quality 


modeling of June-July 2017 ozone episodes (see Chapter 7). VOC emissions were processed using 


the latest version of the Sparse Matrix Operator Kernel Emissions (SMOKE) processing system. 


Aggregated VOC emissions from the inventory were speciated into the compounds required by the 


air quality model, and the emissions for each VOC species were weighted by the appropriate MIR 


value from Carter (2010a). The weighted emissions were then ranked to identify the top VOCs and 


corresponding emissions source categories that are most likely to contribute to ozone formation in 


Albuquerque/Bernalillo County.  


Ideally, this analysis would be based on local VOC observations with detailed chemical speciation. For 


example, Photochemical Assessment Monitoring Station (PAMS) sites typically measure 56 target 


hydrocarbon species. However, after performing a thorough assessment of available data and after 


consulting Albuquerque EHD staff, we were not able to find recent ambient VOC data that were 


appropriate or adequate for this type of analysis. Thus, an important recommendation from this work 


is to perform a monitoring study to collect ambient, speciated VOC data (i.e., measurements of 


individual VOC compounds, not just total VOC) to confirm that the emissions inventory is 


representing ambient concentrations. 


The key finding from this analysis is that xylenes VOC emissions, particularly from solvent use and 


construction equipment, represent a significant fraction of the anthropogenic VOC ozone generating 


potential in the inventory despite representing only 10% of anthropogenic VOC emissions. 


                                                   
17 Downloaded October 2018 from https://www.cert.ucr.edu/~carter/SAPRC/saprc07.xls. 



https://www.cert.ucr.edu/~carter/SAPRC/saprc07.xls
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Controlling solvent use and reducing emissions from construction equipment could help reduce 


xylenes emissions, and potentially reduce ozone concentrations in Albuquerque/Bernalillo County.  


Other key findings from this analysis are: 


 Xylenes, alkanes, toluene, and alkenes are the top emitted anthropogenic VOCs from an 


ozone reactivity perspective. These VOCs collectively represent 75% of anthropogenic VOC 


emissions in Albuquerque/Bernalillo County, and 80% of the anthropogenic VOC ozone 


generating potential in the inventory.  


 Alkane VOCs such as pentane represent over 50% of the anthropogenic VOC emissions in 


Albuquerque/Bernalillo County, but only 29% of the anthropogenic ozone generating 


potential in the inventory. Because alkane compounds are less reactive compared to other 


VOCs, relatively large reductions in alkane VOC emissions would be needed to significantly 


reduce ozone in Albuquerque/Bernalillo County. Alkane VOCs are emitted from motor 


vehicles, construction equipment, oil and gas exploration, and a variety of industrial 


processes. 


 Xylenes emissions, which in this analysis include the chemical xylene plus all poly-substituted 


aromatic compounds, produce as much VOC ozone generating potential in 


Albuquerque/Bernalillo County as alkanes (e.g., pentane) despite representing only 10% of 


anthropogenic VOC emissions. Key sources of xylene emissions include solvent use and 


construction equipment. 


 Aromatic VOCs, which in this analysis include xylenes, toluene, and alkyl-substituted aromatic 


compounds, represent 38% of the anthropogenic VOC ozone generating potential in the 


Albuquerque/Bernalillo County emissions inventory. These aromatic compounds are more 


reactive compared to other VOCs, and therefore modest reductions in these VOC emissions 


could impact ozone in Albuquerque/Bernalillo County. Toluene is used as a cleaning solvent 


in various industrial and manufacturing settings, and is also used in the manufacture of 


paints, coatings, inks, and adhesives. 


 Ethene, formaldehyde, and ethanol emissions alone account for 12% of the anthropogenic 


VOC ozone generating potential in the Albuquerque/Bernalillo County emissions inventory.  


When interpreting results based on a VOC modeling emissions inventory, note that many of the 


emitted VOCs represent more than one chemical compound. For example, xylenes is a lumped VOC 


group that includes the chemical xylene as well as all poly-substituted aromatic compounds (e.g., 


trimethylbenzenes). Likewise, toluene is a lumped group that includes the chemical toluene as well as 


all mono-alkyl-substituted compounds (e.g., ethylbenzene). Therefore, emissions and ozone-


generating potential of lumped groups like xylenes and toluene include contributions from a variety 


of compounds in addition to the chemical species xylene and toluene. The ozone reactivity of these 


lumped groups is not precisely known because reactivity can vary substantially across the many 


species that are being represented. 
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4.2 VOC Emissions 


Before performing the VOC analysis, a review of available VOC data for Albuquerque/Bernalillo 


County was conducted. Ideally, this analysis would be based on local, recent, temporally resolved, 


and speciated VOC data; however, after reviewing the data sources available, we concluded that none 


of the ambient data sets would adequately serve the objectives of the analysis. The data sets 


investigated included: 


 Data from the PAMS network. Data from the PAMS network are well suited for this type of 


analysis; however, no PAMS sites are located in Albuquerque/Bernalillo County.  


 Data from the National Air Toxics Assessment (NATA) and the National Air Toxics Trends 


Stations (NATTS) network. The NATA data have the temporal resolution and complete record 


of VOC species needed for this analysis; however, as is the case with the PAMS network, no 


NATTS sites are located in Albuquerque/Bernalillo County. Additionally, the NATTS data set 


does not include a complete set of VOCs needed for this type of analysis. 


 Special study data collected as part of the Albuquerque County Community-Scale Air Toxics 


Monitoring and Risk Assessment Project (Kavouras et al., 2010). The data collected as part of 


this study did not include many of the key VOC species needed for the analysis and there 


were a limited number of samples collected. 


Because appropriate and adequate ambient VOC data do not exist for this type of analysis, after 


evaluating air quality model performance (see Chapter 8), we determined that the modeled 


emissions inventory data could provide useful information for the VOC reactivity assessment. 


The VOC emissions used in this analysis were based on version 2 of the EPA’s 2014 NEI (2014v7.2 


platform), with adjustments for day-specific power plant emissions and for changes in motor vehicle 


activity and fleet turnover between 2014 and 2017. These emissions data were the basis for air 


quality modeling (see Chapter 8). The emissions data processing is documented in detail in Chapter 


7. Overall, the air quality model based on these emissions performed well and within model 


performance benchmarks that have been established by the air quality modeling community18, and 


therefore the emissions inventory is adequately representative for this type of VOC analysis in the 


absence of ambient VOC data. 


Before conducting the VOC reactivity analysis, we reviewed the VOC emissions inventory to provide 


context for the analysis results. Statewide, emissions from non-anthropogenic sources (i.e., biogenic 


emissions) are the largest source of VOCs, contributing approximately 82% of the statewide VOC 


inventory. Petroleum and related industries (i.e., oil and gas production) are the second largest 


contributors of VOCs statewide, representing 12% of total statewide VOC emissions and about two-


thirds of statewide anthropogenic VOC emissions. Miscellaneous sources are the third largest and 


include a variety of widely distributed VOC emission sources, including small engines. Motor vehicles 


                                                   
18 Normalized mean bias was within ±15% and normalized mean error was less than 35% of observations when the observed ozone 


concentrations were above 60 ppb. 
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(i.e., cars and trucks on restricted and unrestricted access roadways) are the fourth largest 


contributor, followed by consumer and commercial solvent use (e.g., dry cleaners, coating 


applications, and paints, among other sources), and nonroad equipment such as locomotives and 


construction equipment. 


In Albuquerque/Bernalillo County, biogenic emissions also represent the largest source of VOC 


emissions, as shown in Figure 26. However, the mix of anthropogenic (i.e., non-biogenic) VOC 


emissions in Albuquerque/Bernalillo County is different than in New Mexico, in part because there is 


no significant oil and gas activity in Albuquerque/Bernalillo County. The largest anthropogenic source 


of VOC emissions in Albuquerque/Bernalillo County is solvent use (27% of total VOC emissions, or 


about 50% of anthropogenic VOC emissions). Motor vehicles are 15% of the total VOC inventory or 


about 25% (or 14.4 tons/day) of the anthropogenic VOC inventory in Albuquerque/Bernalillo County. 


Motor vehicles are also an important source of VOC emissions in other counties in the Albuquerque 


MSA. Motor vehicles from Sandoval, Valencia, and Torrance Counties combined emit 10.4 tons/day of 


VOC. 


 
Figure 26. Annual 2014 VOC emissions in Albuquerque/Bernalillo County. 


4.3 Analysis Approach 


The NEI provides organic emissions as total mass either of total organic gas or VOCs from various 


sources. Chemical speciation profiles that define the chemical composition of various VOC emission 


sources are developed by EPA (U.S. Environmental Protection Agency, 2011) and implemented in the 
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SMOKE emissions processing system. The speciated VOC emissions are then assigned to the model 


species based on the Carbon Bond 6 (CB6) chemical mechansim as implemented in CAMx (Yarwood 


et al., 2010). The emitted VOC species for this analysis are shown in Table 7. The CB6 chemical 


mechanism lumps VOCs with similar chemical characteristics to represent the hundreds of organic 


compounds that are emitted. This approach collapses the full range of VOCs into a manageable 


number of species for air quality modeling purposes, but at the expense of potentially losing 


information about some specific VOC species. For example, xylene is a lumped VOC group in the CB6 


mechanism that includes the chemical xylene as well as all poly-substituted aromatic compounds 


(e.g., trimethylbenzenes). Likewise, toluene is a lumped group that includes the chemical toluene as 


well as all mono-alkyl-substituted compounds (e.g., ethylbenzene). Lumped VOCs in this analysis are 


noted in Table 7. 


Table 7. VOC species analyzed from the emissions inventory. Some VOCs represent lumped 


groups based on the CB6 chemical mechanism as implemented in CAMx. 


Emitted 


Species 
VOC Parameters 


Lumped  


Group 
Description 


ACET Acetone No Acetone 


ACROLEIN Acrolein  No Acrolein 


ALD2 Acetaldehyde No 
Acetaldehyde and parts of molecules that 


rapidly form acetaldehyde 


ALDX C3 or greater aldehydes Yes 
C3 or greater aldehydes and parts of 


molecules that rapidly form such aldehydes 


BENZ Benzene No Benzene 


BUTADIENE13 1,3-butadiene No 1,3-butadiene 


ETH Ethene No C2 alkene (C2H4) 


ETHA Ethane No C2 alkane (C2H6) 


ETHY Ethyne  Yes 
Alkynes (hydrocarbons with C-C triple 


bonds) 


ETOH Ethanol No Ethyl alcohol (C2H5OH) 


FORM Formaldehyde  No 
Formaldehyde (HCHO) and parts of 


molecules that rapidly form formaldehyde 


IOLE Internal Alkenes Yes C4 and greater internal alkenes 


ISO Isoprene No 
Primarily a biogenic VOC with small 


anthropogenic emissions 


KET Ketones Yes Ketones 


MEOH Methanol No Methyl alcohol (CH3OH) 


NAPH Naphthalene No A polycyclic aromatic (C10H8) 
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Emitted 


Species 
VOC Parameters 


Lumped  


Group 
Description 


OLE Alkenes (Olefins) Yes C3 and greater terminal alkenes 


PAR Alkanes (Paraffins) Yes C5 and greater Alkanes 


PRPA Propane No C3 Alkane (C3H8) 


TERP Terpenes Yes 
Primarily a biogenic VOC with small 


anthropogenic emissions 


TOL Toluene Yes 
Toluene and other monoalkyl aromatic 


compounds. 


XYLMN Xylenes Yes 
Xylene and other polyalkyl aromatic 


compounds, excluding naphthalene. 


This analysis was conducted based on SMOKE-processed emissions data19 for Albuquerque/Bernalillo 


County for July 1-14, 2017, and included all anthropogenic VOC emission source sectors. These dates 


were selected as representative summer emissions in Albuquerque/Bernalillo County. Biogenic and 


fire emissions were not included in this analysis because the purpose of this analysis is to determine 


VOCs and associated emissions sources that have the potential to be controlled. 


Chemical reactivity varies for each VOC species. Relative ground-level ozone impacts of VOCs are 


quantified based on their MIR values. A higher MIR value represents a greater potential to form 


ozone per unit of VOC emission. The MIR scale was developed by Carter (2008) based on box-model 


simulations of ozone sensitivity to changes in VOC emissions under a variety of atmospheric 


conditions. The MIR data used in this analysis were taken from Carter (2010a; 2010b).20  


Appropriate MIR values were determined for each emitted CB6 VOC species. The MIR for lumped 


groups was determined based on an appropriate representative proxy compound, as shown in 


Table 8. Since xylenes constitutes three structural forms21 with varying ozone reactivity, the average 


MIR of the three forms of xylene was used as a proxy. MIR values for lumped VOC groups are 


approximate because there can be a wide range in reactivity over the individual chemicals that are 


represented by the lumped groups. 


                                                   
19 Processed for the 4-km resolution CAMx modeling domain. 
20 Downloaded October 2018 from https://www.cert.ucr.edu/~carter/SAPRC/saprc07.xls. 
21 Xylenes refer to one of three structural isomers of dimethylbenzene, or a combination thereof. The three xylene isomers are 


ortho-xylene, meta-xylene, and para-xylene (o-xylene, m-xylene, and p-xylene).   



https://www.cert.ucr.edu/~carter/SAPRC/saprc07.xls
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Table 8. Proxy compound for determining MIR of lumped VOC groups. 


Lumped VOC Groups Proxy Compound for Determining MIR 


C3 or greater aldehydes Propionaldehyde 


Internal alkenes with 4 or more carbons C4 alkenes 


Ketones Methyl ethyl ketone 


Alkenes with 3 carbons Propene 


Alkanes with 5 or more carbons Branched C5 alkanes 


Terpenes Terpene 


Xylenes Average MIR of m-xylene, p-xylene, and o-xylene 


Toluene Toluene 


Once the MIR values were determined, the ozone formation potential (tons/day) was calculated for 


each VOC species by multiplying its emissions by its MIR value. To support comparisons across VOC 


species, this analysis approach assumes that all VOC mass reacts in an environment with sufficient 


NOx to support ozone formation. The actual amount of ozone that would be formed due to the VOC 


emissions varies spatially and temporally, and is dependent on meteorological and chemical 


conditions, particularly the ratio of ambient NOx and VOC concentrations. All data were compiled, 


converted, summarized, and sorted using the R statistical software package.  


4.4 VOC Analysis Results 


The results of the VOC reactivity analysis for Albuquerque/Bernalillo County are shown in Table 9. 


The VOC species in Table 9 are ranked by their ozone generating potential (tons/day). The fraction of 


ozone generating potential (and emissions) due to emissions from the major inventory sectors are 


also shown for each VOC species. For context, Table 9 also shows the raw VOC emissions and the 


MIR values that were used. Note that higher MIR indicates higher chemical reactivity per unit of VOC 


emissions.  


 







● ● ●    4. VOC Reactive Chemicals 


● ● ●    54 


Table 9. Daily anthropogenic VOC emissions in Albuquerque/Bernalillo County ranked by ozone generating potential and the fractional 


contribution to the ozone generating potential from the major emission source sectors. The eight VOC species that collectively represent 


over 90% of the ozone generating potential in the inventory are shown in bold. 


Pollutant 


Lumpe


d 


Group 


Ozone 


Generating 


Potential 


(tons/day) 


VOC 


Emissions 


(tons/day) 


MIR 


Multiplier 


Nonpoint 


Fraction 


(%) 


Nonroad 


Fraction 


 (%) 


EGU 


Fraction 


(%) 


Industrial 


Point 


 (%) 


RWC 


Fraction 


(%) 


Motor 


Vehicle 


Fraction 


(%) 


Xylenes Yes 27.82 3.60 7.73 72.4 24.8 0 1.5 0 1.2 


Alkanes Yes 27.52 18.98 1.45 81.3 13.6 0.1 4.1 0 1.0 


Toluene Yes 8.12 2.03 4.00 57.9 35.5 0 4.6 0 2.0 


Internal Alkenes Yes 7.94 0.65 12.22 60.9 29.0 0 8.5 0 1.6 


Alkenes Yes 5.68 0.49 11.66 44.1 38.4 0 13.8 0.1 3.7 


Ethene No 5.22 0.58 9.00 27.0 54.2 0 12.7 0.1 6.1 


Formaldehyde No 3.46 0.37 9.46 10.6 46.1 1.0 36.6 0.2 5.6 


Ethanol No 3.33 2.18 1.53 76.9 21.6 0 0.4 0 1.1 


Terpenes Yes 1.10 0.27 4.04 99.4 0 0 0.5 0 0.1 


Aldehydes 


(C3 or greater) 
Yes 1.00 0.14 7.08 28.9 29.7 0 36.6 1.2 3.6 


Acetaldehyde No 0.74 0.11 6.54 16.4 56.6 0 19.2 0.3 7.6 


Ketones Yes 0.70 0.47 1.48 76.5 0.8 0 21.9 0.1 0.8 


Naphthalene No 0.69 0.21 3.34 91.6 5.0 0 2.4 0 1.0 


Methanol No 0.63 0.94 0.67 97.9 0.8 0 1.3 0 0 


Propane No 0.47 0.95 0.49 89.3 4.8 0.2 5.3 0 0.4 


1,3-Butadiene No 0.44 0.03 12.61 0.2 78.8 0 18.1 0.2 2.8 


Acetone No 0.38 1.07 0.36 94.8 0.9 0 4.2 0 0.1 


Ethyne No 0.34 0.36 0.95 5.0 86.1 0 5.6 0.1 3.2 


Benzene No 0.23 0.32 0.72 20.4 55.9 0.6 21.3 0.1 1.7 


Acrolein No 0.17 0.02 7.45 1.1 52.4 0 40.7 0 5.9 


Isoprene No 0.12 0.01 10.61 7.6 81.1 0 8.7 0.2 2.5 


Ethane No 0.04 0.13 0.28 9.7 26.3 0 59.0 0.2 4.9 
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Xylenes, which in this analysis include the major structure isomers of xylene along with other 


polyalkyl aromatic compounds in CB6 (e.g., trimethylbenzenes), are the top ozone generating 


anthropogenic VOC in Albuquerque/Bernalillo County. These aromatic compounds have a relatively 


high chemical reactivity (MIR=7.73) and are about five times more reactive than alkanes. As a result, 


xylenes represent 29% of the VOC ozone generating potential in the inventory, even though they 


represent only 10% of the anthropogenic VOC inventory. Xylenes occur naturally in petroleum and 


are therefore often emitted through combustion. Xylenes are an ingredient in aviation fuel and 


gasoline, are used as a solvent in chemical manufacture, agricultural sprays, adhesives, paints, and 


coatings, and are used as feedstock material in various industrial processes (U.S. Environmental 


Protection Agency, 1994a). 72% of xylenes emissions come from the non-point emissions sector, 


which is dominated by solvent use. Construction equipment and other nonroad vehicles and engines 


account for 25% of xylenes emissions. Because xylenes are highly reactive, relatively small reductions 


in xylenes VOC emissions could have a disproportionately large impact at reducing ozone in 


Albuquerque/Bernalillo County. Therefore, controlling solvent use and reducing emissions from 


construction equipment and other nonroad vehicles and engines could help reduce xylenes 


emissions, and potentially reduce ozone concentrations in Albuquerque/Bernalillo County.  


The VOCs with the highest ozone generating potential (see Table 9) are xylenes, alkanes, toluene, and 


alkenes. Collectively, these VOCs represent 80% of the ozone formation potential among all 


anthropogenic VOC emissions in Albuquerque/Bernalillo County, and also represent 75% of total 


VOC emissions in the county. The top ranked “non-lumped” species in terms of ozone formation 


potential include ethene, formaldehyde, and ethanol, and they represent 12% of the VOC ozone 


generating potential. Ethene and formaldehyde have high ozone reactivity. Ethanol is less reactive, 


but ethanol emissions in the county are four to six times greater than ethene and formaldehyde 


emissions. The top eight VOCs in Table 9 represent over 90% of the anthropogenic ozone generating 


potential. 


Alkanes are the second-highest ozone generating VOCs in the Albuquerque/Bernalillo County. In 


CB6, alkanes are a lumped species that represents VOCs with five or more single-bonded carbon 


atoms.22 These alkane compounds are less reactive (MIR=1.45) compared to other VOCs, but they 


represent the majority (56%) of VOC emissions in the inventory. As a result, alkanes represent 29% of 


the anthropogenic VOC ozone generating potential in the inventory. About 80% of the alkanes VOCs 


come from the non-point source emissions sector, which is dominated in the county by solvent use, 


with smaller contributions from storage and transport activities, waste disposal and recycling, 


industrial, and miscellaneous VOC sources. Construction equipment and industrial sources also 


produce some alkane VOC emissions. Because alkane compounds are not very reactive (from an 


ozone generation perspective), relatively large reductions of alkane VOC emissions would likely be 


needed to significantly affect ozone in Albuquerque/Bernalillo County. 


                                                   
22 Ethane (a C2 alkane) and propane (a C3 alkane) are represented separately in CB6, but are even less reactive than the heavier 


alkane compounds. 
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Toluene, which also includes other monoalkyl aromatic compounds (e.g., ethylbenzene) in CB6, is the 


third-highest ozone generating VOC in Albuquerque/Bernalillo County. Toluene has relatively high 


chemical reactivity (MIR=4.00), but is somewhat less reactive than xylenes. Toluene represents 8% of 


the VOC ozone generating potential in the inventory. Toluene and xylenes combined represent 38% 


of the anthropogenic VOC ozone generating potential in the inventory. Toluene is used as a cleaning 


solvent in various industrial and manufacturing settings, and is also used in the manufacture of 


paints, coatings, inks, and adhesives (U.S. Environmental Protection Agency, 1994b). 


Alkenes, which include various double-bonded hydrocarbons in CB6, are among the most reactive 


VOCs in the inventory (MIR ranging from 11 to 12). Alkene emissions in Albuquerque/Bernalillo 


County are about 1 ton/day (about 3% of the anthropogenic VOC inventory), but they represent 14% 


of the anthropogenic VOC ozone generating potential in the inventory. About half of the alkene 


emissions come from the non-point emissions sector, which is dominated in the county by solvent 


use. Motor vehicles account for one-third of alkene VOC emissions, and industrial sources account 


for about 10% of alkene emissions. Motor vehicles are also sources of alkenes, since these 


hydrocarbons are a part of gasoline. As with xylenes and toluene, reductions in alkene VOC emissions 


could have a disproportionately large impact at reducing ozone in Albuquerque/Bernalillo County. 


4.5 Discussion and Recommendations 


A VOC analysis was conducted to determine the dominant anthropogenic VOC species in 


Albuquerque/Bernalillo County from a ground-level ozone reactivity perspective. The reactivity of 


each VOC species was estimated using published MIR values that represent the ozone formation 


potential of various organic compounds. Xylenes are the most-emitted VOCs from an ozone 


reactivity perspective. Because xylenes are highly reactive, relatively small reductions in xylenes VOC 


emissions could have a disproportionately large impact at reducing ozone in Albuquerque/Bernalillo 


County. Controlling solvent use and reducing emissions from construction equipment and other 


nonroad vehicles and equipment could help reduce xylenes emissions, and potentially reduce ozone 


concentrations.  


Xylenes, alkanes, toluene, and alkenes collectively represent 75% of anthropogenic VOC emissions in 


Albuquerque/Bernalillo County, and 80% of the anthropogenic VOC ozone generating potential in 


the inventory. Lower reactivity alkane VOCs are the dominant anthropogenic VOCs emitted, but 


represent only about one quarter of the anthropogenic VOC ozone generating potential in 


Albuquerque/Bernalillo County. Higher reactivity aromatic VOCs, including xylenes and toluene, 


represent 38% of the anthropogenic VOC ozone generating potential in the emissions inventory. It’s 


important to remember that lumped groups like xylenes and toluene include contributions from a 


variety of compounds in addition to the chemical species xylene and toluene. 


This analysis only considers VOC emissions based on their potential to form ozone. Only 


anthropogenic emissions were considered, but biogenic VOCs such as isoprene are highly reactive 
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and are a large portion of the overall VOC emissions inventory in Albuquerque/Bernalillo County. 


Many anthropogenic VOCs are emitted in relatively small quantities and thus do not contribute 


significantly to the calculated ozone generating potential. Motor vehicles co-emit a large number of 


VOCs with varying ozone reactivity. However, many VOCs, such as benzene, acrolein, naphthalene, 


and 1,3-butadiene, are also considered hazardous air pollutants and are associated with short-term 


health effects and long-term cancer risk. In recent years, mobile source air toxics (MSATs) have 


received considerable attention, particularly for communities located near major freeways and 


roadways with significant diesel truck traffic. MSAT emissions from diesel construction equipment are 


also important. For example, over half of the benzene and acrolein emissions, and over three-


quarters of the 1,3-butadiene emissions in Albuquerque/Bernalillo County, come from the nonroad 


emissions sector. Analyses from the most recent community-scale VOC measurements in 


Albuquerque/Bernalillo County, collected from 2007 to 2009 indicated that traffic was a significant 


source of aromatic VOCs (Kavouras et al., 2015). 


Ideally, this analysis would be based on local VOC observations with detailed chemical speciation. For 


example, PAMS sites typically measures 56 target hydrocarbon species. However, after performing a 


thorough assessment of available data, and after consulting Albuquerque EHD staff, we were not able 


to find recent ambient VOC data that were appropriate for this type of analysis. Thus, an important 


recommendation from this work is to perform a monitoring study to collect ambient, speciated VOC 


data (i.e., measurements of individual VOC compounds, not just total VOC). Such measurements 


could be used to corroborate the results of this analysis and confirm that the emissions inventory is 


representing ambient concentrations, as well as to develop a more detailed understanding of specific 


VOC species that may be contributing to ozone in Albuquerque/Bernalillo County.  
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5. Domain Selection 


5.1 EPA Guidance 


Guidelines for selecting modeling domains, outlined in the EPA’s guidance (U.S. Environmental 


Protection Agency, 2014a), are driven by the geographic area(s) of interest, the nature of the 


pollution problem being modeled, and the spatial scale of emissions impacting the area(s) of interest. 


Important principles include: 


 Selecting domains that are large enough to capture the key emission sources and any 


recirculation due to shifting wind directions. 


 Minimizing boundary influences23 by using a sufficiently large model domain and using 


output from a larger regional or global modeling simulation to provide boundary conditions. 


 Using adequate horizontal grid resolution to capture complex meteorology and strong 


gradients in emissions sources. For urban air quality assessments, resolution between 4 km 


and 12 km is typically used. 


 Selecting a vertical grid structure with  


- A sufficient number of layers (typically between 14 and 35 layers in the air quality 


model) between the surface and the tropopause (50 or 100 mb) to adequately 


represent diffusion and transport throughout the troposphere. 


- Sufficiently high resolution within the boundary layer to capture diurnal variability in 


mixing heights, with vertical layers matching the vertical layer structure of the 


meteorological model as closely as possible.  


- A lowest layer no more than about 40 m thick, to adequately represent important 


processes at the land-atmosphere interface and within the surface boundary layer. 


5.2 Horizontal Domain 


Modeling domains involve a trade-off between the need to have high-resolution domains for New 


Mexico and Albuquerque/Bernalillo County versus the need to include a large regional domain to 


capture emissions and pollutant transport over a broad area. The City of Albuquerque lies within the 


Rio Grande Valley, with the Sandia Mountain Range located directly to the east. The Sandia Mountain 


Range and the Rio Grande Valley induce complex diurnal flows that affect pollutant transport 


throughout Albuquerque/Bernalillo County. The nested grid approach is a computationally efficient 


way to characterize important regional-scale processes that affect pollutant concentrations in 


Albuquerque/Bernalillo County, while simulating the important local-scale flows at high resolution 


over a constrained region of interest.  


                                                   
23 In this context, the goal is to provide the best possible representation of ozone and precursor pollutants from emissions that occur 


outside the modeling domain, and to minimize the influence of any numerical issues that may degrade results at or near the domain 


boundaries.  
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Therefore, a nested-grid approach with three modeling domains was selected for the meteorological, 


emissions, and air quality modeling. The domains, shown in Figure 27, include (1) a 36-km domain 


covering the continental United States; (2) a 12-km domain covering the western United States and 


northern Mexico; and (3) a 4-km domain covering much of New Mexico. The outer 36-km domain is 


selected for consistency with the existing Regional Planning Organization and EPA modeling domain 


for the continental United States, and is defined such that boundaries are far away from the western 


states. The 12-km domain is similar to the 12-km domain used in recent modeling work conducted 


by the Western Regional Air Partnership and is chosen to capture regional pollutant transport in the 


western United States.  


 
Figure 27. WRF modeling domains. 


The 4-km domain is large enough to encompass emissions sources in New Mexico that may affect 


ozone concentrations in Albuquerque/Bernalillo County, and to capture the forcing mechanisms that 


drive diurnal flows through the Rio Grande Valley. The 4-km domain includes all of New Mexico, plus 


small portions of neighboring Arizona, Colorado, Texas, and Utah. Most of the emissions in the 4-km 


domain are from New Mexico. A 4-km grid resolution has been sufficient to support regulatory 


modeling efforts throughout the western United States, including the Denver Front Range region and 


Southern California. A 4-km grid was also used in prior modeling work that STI conducted for the 
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Albuquerque EHD. The domains are defined on a Lambert Conformal with the specifications given in 


Tables 10 and 11. 


Table 10. Projection parameters for the modeling domains. 


Parameter Value 


Projection Lambert Conformal Conic 


1st True Latitude 33.0 degrees N 


2nd True Latitude 45.0 degrees N 


Central Longitude 97.0 degrees W 


Central Latitude 40.0 degrees N 


 


Table 11. WRF modeling domain specifications. 


Parameter Domain 1 Domain 2 Domain 3 


Cell Size 36 km 12 km  4 km 


Cells East-West 165 229 169 


Cells North-South 129 232 169 


Vertical Layers 36 36 36 


Southwest Corner (X) -2,952 km -2412 km  -1,164 km 


Southwest Corner (Y) -2,304 m -1,656 km -912 km 


The air quality modeling domains are similar to the WRF modeling domains, but are slightly smaller, 


as they are inset from the corresponding WRF domains with at least a 5 grid-cell buffer to avoid 


numerical complications with the WRF boundary conditions. The air quality modeling domains are 


shown in Figure 28. 
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Figure 28. Air quality modeling domains. 


The three modeling domains were run in CAMx in a fully nested mode with two-way feedback. Note 


that the domains are structured such that a higher-resolution 1.33 km domain can be added in the 


future. Some flow features may not be resolvable even at a 4-km resolution. Modeling at a 1.33-km 


resolution would require new spatial emissions surrogates. Spatial surrogates are derived from raw 


land use or demographic data and are used to allocate county-level emissions to the modeling grid 


cells. EPA has developed surrogates for the United States at a 4-km resolution, but new surrogates 


must be developed to support modeling at a higher resolution. Intuitively, one would expect more 


accurate results with higher resolution. In practice, higher resolution alone does not always improve 


overall model performance (Simon et al., 2012), but could improve model performance at specific 


locations that are strongly influenced by local wind patterns or are close to large emission sources. 


5.3 Vertical Domain Structure 


The WRF vertical grid includes 37 vertical layer interfaces (36 vertical layers) from the surface up to 


50 mb (about 19 km AGL), with higher resolution (i.e., thinner layers) in the boundary layer. The 


lowest model layer is 12 m deep. To constrain CAMx computational time, multiple WRF layers are 


combined into single CAMx layers using a layer-averaging technique. For this project, the 36 WRF 


layers are collapsed into 26 CAMx layers in a way that preserves vertical resolution in the lower 


atmosphere, and maintains adequate vertical resolution in the upper troposphere and lower 


stratosphere. The WRF and CAMx vertical grid structures, and the WRF layer collapsing scheme, are 


shown in Table 12.  
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Table 12. Vertical grid structure for the WRF and CAMx modeling domains, and the approach 


for collapsing the 36 WRF layers into 26 CAMx layers. 


WRF CAMx 


Layer Sigma Pressure (mb) Height (m) Thickness (m) Layer Height (m) Thickness (m) 


36 0 50 19260 2055 26 19260 3905 


35 0.0270 76 17205 1850    


34 0.0600 107 15355 1725 25 15355 3429 


33 0.1000 145 13630 1701    


32 0.1500 193 11929 1389 24 11929 2569 


31 0.2000 240 10541 1181    


30 0.2500 287 9360 1032 23 9360 1952 


29 0.3000 335 8327 920    


28 0.3500 383 7408 832 22 7408 1592 


27 0.4000 430 6576 760    


26 0.4500 478 5816 701 21 5816 1353 


25 0.5000 525 5115 652    


24 0.5500 573 4463 609 20 4463 609 


23 0.6000 620 3854 461 19 3854 573 


22 0.6500 668 3281 440 18 3281 540 


21 0.7000 715 2741 421 17 2741 412 


20 0.7400 753 2329 403 16 2329 295 


19 0.7700 782 2031 388 15 2031 289 


18 0.8000 810 1742 373 14 1742 188 


17 0.8200 829 1554 271 13 1554 185 


16 0.8400 848 1369 177 12 1369 181 


15 0.8600 867 1188 174 11 1188 179 


14 0.8800 886 1009 171 10 1009 175 


13 0.9000 905 834 84 9 834 172 


12 0.9100 915 747 84    


11 0.9200 924 662 83 8 662 170 


10 0.9300 934 577 82    


9 0.9400 943 492 82 7 492 166 


8 0.9500 952 409 41    


7 0.9600 962 326 24 6 326 83 


6 0.9700 972 243 24 5 243 81 


5 0.9800 981 162 16 4 162 41 


4 0.9850 986 121 16  121 41 


3 0.9900 991 80 16 3 80 40 


2 0.9950 995 40 12 2 40 20 


1 0.9975 998 20 12 1 20 20 


0 1.0000 1000 0  0 0  
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6. Meteorological Modeling 


6.1 Overview 


High-quality meteorological data that reproduce key phenomena in the air quality modeling context 


(e.g., terrain-induced circulations, and the evolution and magnitude of boundary layer wind, 


temperature, moisture, turbulence, and depth) are needed to support an air quality modeling 


analysis. This chapter summarizes and documents the WRF meteorological modeling of ozone 


episodes in Albuquerque/Bernalillo County during June and July of 2017, and the meteorological 


model performance evaluation (MPE) that was conducted. 


The goal of this MPE is to assess the suitability of the WRF output to support subsequent air quality 


modeling analyses, and determine whether WRF is adequately replicating the key processes that 


influence air quality in Albuquerque/Bernalillo County. This MPE consists of a statistical analysis of 


biases and errors in near-surface temperature, winds, and moisture, and a visual analysis of spatial 


plots, time series plots, and vertical profiles.  


The emphasis of this MPE is on the meteorological contributions to ozone formation, pollutant 


transport, and diffusion, with particular focus on performance in Albuquerque/Bernalillo County. In 


June-July 2017, hourly ozone in Albuquerque/Bernalillo County was highest (>70 ppb) during 


periods of warm temperatures (80°F to 95°F), light winds (1-5 m/s) from the south, and limited cloud 


cover (see Chapter 3). Regional recirculation and long-range transport of ozone and its precursors 


are also important, and ozone contributions from local and regional fires contribute to local ozone 


on some days. The WRF modeling summarized here reproduced the local and regional 


meteorological conditions that are associated with high ozone concentrations in 


Albuquerque/Bernalillo County. 


Based on the MPE results and our statistical and diagnostic review, the WRF modeling conducted is 


suitable for use in subsequent air quality modeling work. Overall, the statistical evaluation metrics 


were within performance benchmarks established by the air quality modeling community. Overall 


model performance was best for temperature. The observed trends in temperature, wind, and 


humidity were well characterized by WRF. Although hourly agreement was imperfect, low wind speed 


conditions associated with the highest ozone days in Albuquerque/Bernalillo County were generally 


captured by the model. The important WRF biases to note include a cold daytime temperature bias 


(up to 2 K), a warm nighttime temperature bias (>2 K), a high moisture bias (1-2 g/kg), and a low 


wind speed bias (around 0.5 m/s). 
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6.2 WRF Configuration 


WRF modeling was conducted to develop gridded meteorological data fields for two modeling 


episodes in accordance with the modeling protocol document (Craig and Erdakos, 2018a). WRF 


simulations were conducted for the modeling grids described in Chapter 5. The version of WRF 


(version 3.9.1, released August 2017) current at the time of the study was used. Standard tools from 


the WRF Pre-processing System were used to develop the WRF inputs. Terrain data for WRF were 


developed using the standard WRF terrain database from the National Center for Atmospheric 


Research (NCAR), which are based on U.S. Geological Survey topographic datasets. For the 4-km 


modeling grid, terrain data at 900 m (30 arcseconds) resolution were interpolated to the modeling 


grid cells. 


The key WRF modeling options and settings that were used are summarized in Table 13. The Pleim-


Xiu land surface model was used with soil temperature and moisture nudging. The OBSGRID 


preprocessing program was used with weather observations from the Meteorological Assimilation 


Data Ingest System (MADIS) to perform an objective analysis on the North American Regional 


Reanalysis (Mesinger et al., 2006) first-guess meteorological fields. The surface temperature and 


moisture fields produced by this OBSGRID analysis were also used by the Pleim-Xiu land surface 


model (LSM) soil temperature and moisture nudging scheme. WRF was executed in 5.5-day blocks 


initialized at 1200 UTC every five days. Twelve hours of spin-up24 were included in each modeling 


block, but data from the spin-up periods were not used in the MPE or subsequent air quality 


applications. Soil temperature and moisture fields were carried between run blocks to avoid spinning 


up the LSM again. Continuous two-way nesting was used with no feedback from the nested grids 


into their parent grids.  


Data assimilation was used to improve the quality of WRF meteorological outputs for retrospective 


air quality modeling applications, and has been shown to improve air quality model performance 


(Godowitch et al., 2015). Four-Dimensional Data Assimilation (FDDA) uses Newtonian relaxation 


(nudging) to continuously adjust the modeled state toward a gridded three-dimensional model 


analysis, individual observations, or both. For this study, an FDDA approach was used that includes 


analysis nudging25 above the boundary layer in the 36-km and 12-km grids.  


                                                   
24 “Spin-up” refers to the time period after the model is initialized when the model is adjusting from the initial atmospheric state. 


Modeling results from the spin-up periods are not reliable and therefore are excluded from the analysis. The length of spin-up 


needed depends on the model and on the intended application. For WRF, a 12-hour spin-up period is considered adequate for air 


quality modeling applications. For CAMx, several days of spin-up are needed. 
25 Analysis nudging is a data assimilation technique that adjusts modeled wind, temperature, and humidity values toward “observed” 


values in a gridded 3-D atmospheric analysis at each model timestep. This approach prevents the model solution from deviating too 


far from the observed atmospheric state during the simulation and improves overall model performance. 
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Table 13. WRF physics options. 


Option Package 


Boundary layer parameterization ACM2 


Land surface physics Pleim-Xiu LSM with soil temperature and moisture nudging 


Microphysics WSM6 Single-moment 6-class scheme  


Shortwave radiation Rapid Radiative Transfer Model (RRTMG) 


Longwave radiation  RRTMG 


Cumulus parameterization 
Kain-Fritsch in the 36/12-km domains 


None in the 4-km domain 


FDDA Analysis Nudging  
Applied to winds, temperature, and moisture in the 36-km and 12-km 


domains, with no temperature and moisture nudging within the PBL 


FDDA Observation Nudging None 


Input gridded data for initial and 


boundary conditions 
North American Regional Reanalysis (32 km resolution) 


6.3 Data Sources 


Meteorological observations for the MPE were acquired from MADIS, which compiles and quality-


assures observations from the NWS and other weather observation networks throughout the United 


States. There are two NWS sites in Albuquerque/Bernalillo County: the Albuquerque International 


Airport (KABQ) and the Double Eagle Airport. Data from both sites were included in the evaluation, 


but as noted in Chapter 3, meteorological data availability is good at KABQ, but less complete at the 


Double Eagle Airport. NWS upper-air sounding data are available every 12 hours at Albuquerque. 


Upper-air observations were not included in the statistical evaluation, but vertical soundings and 


mixing heights were extracted from the WRF output and compared to the observed soundings. In 


addition, surface and upper-air weather maps from the NOAA Daily Weather Maps26 were used to 


qualitatively evaluate large-scale atmospheric patterns predicted by WRF in the 12-km and 36-km 


domains. 


6.4 Model Performance Evaluation Approach 


Meteorological model performance was evaluated using time series and spatial plots comparing 


observed and predicted parameters, and by conducting statistical evaluations of those comparisons. 


The goal of this MPE is to assess the suitability of the WRF output to support air quality modeling 


                                                   
26 Acquired from http://origin.wpc.ncep.noaa.gov/dailywxmap/index.html.  



http://origin.wpc.ncep.noaa.gov/dailywxmap/index.html





● ● ●    6. Meteorological Modeling 


● ● ●    68 


analyses, and determine whether WRF is adequately replicating the key processes that influence local 


and regional air quality. The emphasis of this MPE was on the meteorological contributions to ozone 


formation, pollutant transport, and diffusion. WRF was applied and evaluated in a challenging region 


with local wind flows influenced by the Sandia Mountain Range and larger-scale diurnal flows 


through the Rio Grande Valley.  


The Atmospheric Model and Evaluation Tool (AMET)27 (Appel et al., 2017; 2011) was used to conduct 


the evaluation. AMET was developed by the EPA and uses the MySQL database and R statistical 


software to calculate MPE statistics and generate analysis graphics. Hourly NWS data were acquired 


from MADIS and used in the evaluation. Equations for calculating the statistical metrics used in this 


MPE are given in Table 14. This MPE consisted of an operational statistical analysis of biases and 


errors in near-surface temperature, winds, and humidity. Observations and modeled predictions were 


paired in space and time for the statistical analysis based on a nearest-neighbor approach. 


Since the mid-1990s, model performance evaluations have been performed for WRF and its 


predecessors. The results of these evaluations provide a foundation against which to compare the 


current WRF modeling. With these past simulations as a guide, the model performance benchmarks 


suggested by Emery et al. (2001) and Kemball-Cook et al. (2005) were used. These benchmarks are 


shown alongside the statistical performance results to place the MPE results into context. Note that 


complex terrain is more challenging for meteorological models, because some terrain features may 


not be resolvable even by high-resolution (e.g., 4-km or 1-km) domains, and meteorological 


observations at the surface will be less representative of modeled grid volume averages in complex 


terrain. Therefore, the benchmarks for complex terrain are somewhat less stringent. 


Albuquerque/Bernalillo County is considered a region of complex terrain for modeling purposes 


because large mountain ranges (e.g., the Sandia Mountains) significantly influence meteorological 


conditions and drive localized wind patterns that can vary over short distances. 


                                                   
27 AMET software and documentation are available through the Community Modeling and Analysis System Center at 


https://www.cmascenter.org.  



https://www.cmascenter.org/
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Table 14. Statistical model performance metrics. 


Parameter Definitiona 


Mean bias (MB) 
1


N
∑(Mi − Oi) 


Mean error (ME) 
1


N
∑|Mi − Oi| 


Root mean squared error (RMSE) √
∑(Mi − Oi)


2


N
 


Normalized mean bias (NMB) 100% ∗
∑(Mi − Oi)


∑Oi
 


Normalized mean error (NME) 100% ∗
∑|Mi − Oi|


∑Oi
 


Coefficient of determination (r2) 
[(𝑀𝑖 − �̅�)(𝑂𝑖 − �̅�)]2


∑(𝑀𝑖 − �̅�)2∑(𝑂𝑖 − �̅�)2
 


Index of Agreement (IOA) 1 −
∑(𝑂𝑖 −𝑀𝑖)


2


∑(|𝑀𝑖 − �̅�| + |𝑂𝑖 − �̅�|)2
 


a Mi is the modeled concentration at time and location i, Oi is the observed concentration at time and 


location i, N is the number of paired observation/model concentrations, �̅� is the mean modeled 


concentration, and �̅� is the mean observed concentration. 


6.5 Summary of Model Performance 


The overall WRF model performance was good for June-July 2017, and the statistical evaluation 


metrics were within performance benchmarks established by the air quality modeling community. 


The combined performance statistics for surface temperature, winds, and water vapor mixing ratio 


for both modeling episodes are summarized for the 4-km domain in Table 15, and for the 12-km 


domain in Table 16.  
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Table 15. WRF MPE results for the 4-km grid and model performance metrics, with benchmarks for simple 


and complex terrain. Green cells indicate metrics that fell within the performance benchmark for complex 


terrain. Bold values indicate statistical metrics that also fell within the more stringent performance 


benchmarks for simple terrain. Yellow cells indicate values that fell outside the performance benchmark. 


Benchmarks for complex terrain have not been established for some parameters and metrics, and in those 


cases the benchmark for simple terrain is used. 


Parameter 
Statistical 


Metric 
Value 


Benchmark 


(Simple Terrain) 


Benchmark  


(Complex Terrain) 


Wind Speed 


RMSE 2.4 ≤ 2.0 m/s ≤ 2.5 m/s 


Bias -0.6 ≤ ±0.5 m/s ≤ ±1.5 m/s 


IOA 0.5 ≥ 0.6 No benchmark 


Wind Direction 
Gross Error 50 ≤ 30 degrees ≤ 55 degrees 


Bias 4 ≤ ±10 degrees No benchmark 


Temperature 


Gross Error 2.0 ≤ 2.0 K ≤ 3.5 K 


Bias 0.0 ≤ ±0.5 K ≤ ±2.0 K 


IOA 0.9 ≥ 0.8 No benchmark 


Humidity (Mixing 


Ratio) 


Gross Error 1.7 ≤ 2.0 g/kg ≤ 2.0 g/kg 


Bias 1.0 ≤ ±1.0 g/kg ≤ ±1.0 g/kg 


IOA 0.8 ≥ 0.6 No benchmark 


 


For both the 4-km and 12-km domains, WRF performance was within the performance benchmarks 


for complex terrain for all parameters and metrics except the IOA for wind speed on the 4-km 


domain. In many cases, the WRF performance was also within the more stringent performance 


benchmarks for simple terrain. Model performance was best for temperature, with error less than or 


equal to 2 K and low overall bias. There was a persistent high bias in water vapor mixing ratio 


(humidity), and a persistent low bias in wind speed. Overall performance was slightly better in the 


12-km domain than in the 4-km domain, as there were more observations to compare against in the 


12-km domain. 
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Table 16. WRF MPE results for the 12-km grid and model performance metrics, with benchmarks for 


simple and complex terrain. Green cells indicate values that fell within the performance benchmark for 


complex terrain. Bold values indicate statistical metrics that also fell within the more stringent performance 


benchmarks for simple terrain. Benchmarks for complex terrain have not been established for some 


parameters and metrics, and in those cases the benchmark for simple terrain is used. 


Parameter 
Statistical 


Metric 
Value 


Benchmark 


(Simple Terrain) 


Benchmark  


(Complex Terrain) 


Wind Speed 


RMSE 2.0 ≤ 2.0 m/s ≤ 2.5 m/s 


Bias -0.2 ≤ ±0.5 m/s ≤ ±1.5 m/s 


IOA 0.6 ≥ 0.6 No benchmark 


Wind Direction 
Gross Error 39 ≤ 30 degrees ≤ 55 degrees 


Bias 4 ≤ ±10 degrees No benchmark 


Temperature 


Gross Error 1.8 ≤ 2.0 K ≤ 3.5 K 


Bias -0.1 ≤ ±0.5 K ≤ ±2.0 K 


IOA 0.9 ≥ 0.8 No benchmark 


Humidity (Mixing 


Ratio) 


Gross Error 1.7 ≤ 2.0 g/kg ≤ 2.0 g/kg 


Bias 0.4 ≤ ±1.0 g/kg ≤ ±1.0 g/kg 


IOA 0.9 ≥ 0.6 No benchmark 


6.6 Model Performance for Temperature 


WRF model performance for surface temperature throughout the 4-km and 12-km domains was 


good and within performance benchmarks. Performance statistics for each episode are shown in 


Table 17. Temperature is typically overpredicted by the model by up to 2 K during the nighttime 


hours, and underpredicted by up to 2 K during the day. These offsetting biases result in a low overall 


bias. These diurnal tendencies can be seen in the scatterplot of modeled and observed temperatures 


(Figure 29) and in the diurnal plot of model errors (Figure 30).  


Model performance at KABQ was also good, including on the ozone days of June 14-16, July 7, and 


July 10, as shown in the time series plots for the June (Figure 31) and July (Figure 32) modeling 


episodes. In general, there is good agreement in the temperature diurnal cycle, although there are 


slight differences in timing between the model and observations. For example, the peak temperature 


in WRF tends to be 1-2 hours earlier than the observed peak, and this leads to an underprediction 


during the evening hours. WRF captures the observed day-to-day temperature variability and 


accurately predicts daytime peak temperatures on most days, but does not capture some of the 


localized hourly temperature variations that occurred at KABQ on some evenings and nights. The 


model also correctly depicted the warmer temperatures in the July episode compared to the June 


episode. Model performance at KABQ was slightly better in June than in July. 
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Table 17. WRF performance for temperature for each episode. Green cells indicate values that 


fell within the performance benchmark for complex terrain. 


Domain 
Statistical 


Metric 
Benchmark 


Value for 


June Modeling 


Episode 


Value for 


July Modeling 


Episode 


4-km 


Gross Error ≤ 3.5 K 2.0 2.0 


Bias ≤ ±2.0 K 0.1 -0.1 


IOA ≥ 0.8 0.9 0.9 


12-km 


Gross Error ≤ 3.5 K 1.8 1.9 


Bias ≤ ±2.0 K 0.0 -0.2 


IOA ≥ 0.8 0.9 0.9 


 


 


 


 
Figure 29. Scatterplot of observed and predicted temperature (K) for both modeling episodes 


over the 4-km grid. 
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Figure 30. Diurnal temperature performance for both modeling episodes over the 4-km grid. 


Standard deviation (sdev), mean absolute error (mae), and bias are shown. 


 
Figure 31. Time series of observed (black line) and predicted (red line) temperature for the 


June modeling episode at Albuquerque International Airport (KABQ). Performance statistics at 


KABQ are also shown. 
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Figure 32. Time series of observed (black line) and predicted (red line) temperature for the 


July modeling episode at Albuquerque International Airport (KABQ). Performance statistics at 


KABQ are also shown. 


6.7 Model Performance for Water Vapor Mixing Ratio 


WRF model performance for water vapor mixing ratio (humidity) throughout the 4-km and 12-km 


domains, and at KABQ, were reasonably well correlated with observations and within performance 


benchmarks except for the 4-km domain bias in the June episode. Performance statistics for each 


episode are shown in Table 18. In the 4-km domain, performance for humidity was slightly better in 


the June episode than in the July episode (the reverse was true for the 12-km domain). The model 


had a persistent high humidity bias in both episodes that was most prevalent during the late 


afternoon and early evening hours. These tendencies can be seen in the scatterplot of modeled and 


observed humidity (Figure 33) and in the diurnal plot of model errors (Figure 34).  


Table 18. WRF performance for water vapor mixing ratio (humidity) for each episode. Green 


cells indicate values that fell within the performance benchmark. Yellow cells indicate values 


that were outside the performance benchmark. 


Domain 
Statistical 


Metric 
Benchmark 


Value for June 


Modeling Episode 


Value for July 


Modeling Episode 


4-km 


Gross Error ≤ 2.0 g/kg 1.8 1.7 


Bias ≤ ±1.0 g/kg 1.2 0.9 


IOA ≥ 0.6 0.7 0.8 


12-km 


Gross Error ≤ 2.0 g/kg 1.5 1.8 


Bias ≤ ±1.0 g/kg 0.3 0.5 


IOA ≥ 0.6 0.9 0.9 
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Figure 33. Scatterplot of observed and predicted water vapor mixing ratio (g/kg) for both 


modeling episodes over the 4-km grid. 


 
Figure 34. Diurnal water vapor mixing ratio performance for both modeling episodes over the 


4-km grid. Standard deviation (sdev), mean absolute error (mae), and bias are shown. 


Model performance for humidity at KABQ was reasonable, but errors were somewhat larger than for 


the domain-wide statistics. Despite the biases (about 1.9 g/kg during the June episode and 1.3 g/kg 


during the July episode), WRF tracked changes in humidity very well, as shown in the time series 


plots in Figures 35 and 36. For example, WRF predicted the abrupt reduction in humidity associated 
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with a dry frontal passage on June 9, and the continued drying trend through June 14 (see Figure 


35). The bias was less pronounced on the high ozone days of June 14-16. The atmosphere was 


extremely dry over Albuquerque/Bernalillo County during the June ozone episode, and the moisture 


bias may have somewhat affected predictions of the temperature diurnal cycle; however, the 


modeled atmosphere was still very dry, and this moisture bias did not result in any spurious modeled 


cloud development that would have limited solar radiation. WRF also captured the higher mixing 


ratio in the July modeling episode.  


Some more significant discrepancies between modeled and observed mixing ratios (>2 g/kg) 


occurred on some days, possibly due to mismatches between modeled and observed convection. 


Thermodynamic profiles from the model and from observed soundings supported scattered high-


based convection in New Mexico during the July modeling period. Modeled convection typically is 


not well correlated in space and time with observed convection, which can result in increased model 


errors in wind, temperature, and moisture. 


 
Figure 35. Time series of observed (black line) and predicted (red line) water vapor mixing 


ratio for the June modeling episode at Albuquerque International Airport (KABQ). Performance 


statistics at KABQ are also shown. 
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Figure 36. Time series of observed (black line) and predicted (red line) water vapor mixing 


ratio for the July modeling episode at Albuquerque International Airport (KABQ). Performance 


statistics at KABQ are also shown. 


6.8 Model Performance for Winds 


Model performance for winds was good considering the complex terrain in New Mexico and in 


Albuquerque/Bernalillo County. Performance statistics for wind speed and wind direction for each 


episode are shown in Table 19. Except for the wind speed IOA (a measure of hourly agreement 


between modeled and observed values), the model performance was reasonable and within 


performance benchmarks for complex terrain. Generally, the WRF performance for wind was better in 


the June modeling episode than in the July modeling episode. There was consistent low wind speed 


bias of between 0.50 and 0.75 m/s through most of the diurnal cycle, and wind speed errors tended 


to be larger during the afternoon hours due largely to timing mismatches of localized terrain-driven 


wind shifts or convective-driven winds. Directional errors tended to be larger in the night and 


morning hours when the winds drop from their afternoon maxima and at times become light and 


directionally variable. These tendencies can be seen in the scatterplot of modeled and observed wind 


speed (Figure 37) and in the diurnal plots of wind errors (Figures 38 and 39).  
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Table 19. WRF performance for winds for each episode. Green cells indicate values that fell 


within the performance benchmarks for complex terrain. Yellow cells indicate values that were 


outside the performance benchmark. 


Domain Parameter 
Statistical 


Metric 
Benchmark 


Value for June 


Modeling 


Episode 


Value for July 


Modeling 


Episode 


4-km Wind Speed 


RMSE ≤ 2.5 m/s 2.1 2.5 


Bias ≤ ±1.5 m/s -0.5 -0.7 


IOA ≥ 0.6 0.6 0.4 


4-km 
Wind 


Direction 


Gross Error ≤ 55 degrees 42 55 


Bias ≤ ±10 degrees 5 3 


12-km Wind Speed 


RMSE ≤ 2.5 m/s 2.0 2.0 


Bias ≤ ±1.5 m/s -0.3 -0.1 


IOA ≥ 0.6 0.5 0.7 


12-km 
Wind 


Direction 


Gross Error ≤ 55 degrees 43 33 


Bias ≤ ±10 degrees 4 4 


 


 
Figure 37. Scatterplot of observed (x-axis) and predicted (y-axis) wind speed (m/s) for both 


modeling episodes over the 4-km grid. 
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Figure 38. Diurnal wind speed performance for both modeling episodes over the 4-km grid. 


Standard deviation (sdev), mean absolute error (mae), and bias are shown. 


 
Figure 39. Diurnal wind direction performance for both modeling episodes over the 4-km 


grid. Standard deviation (sdev), mean absolute error (mae), and bias are shown. 


The timing of modeled diurnal winds through the Rio Grande Valley was reasonable, with down-


valley winds (blowing from the north) noted during the nighttime hours and up-valley winds 


(blowing from the south) during the afternoon hours. However, WRF did not always capture the 


timing of these diurnal wind flow changes, and these mismatches affected overall model 


performance for winds. On some evenings WRF depicted some easterly downslope flow off the 


Sandia Mountains.  


Time series of observed and modeled wind speeds at KABQ are shown in Figures 40 and 41. The 


statistical performance for wind speed was better in June than in July. WRF reproduced day-to-day 
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changes in wind speed quite well. For example, with some underprediction, WRF reproduced the 


increased afternoon winds at KABQ on June 12 and June 13. This was followed by a period of 


relatively low wind speeds (less than 5 m/s) on the high ozone days of June 14 and 15. Although 


hourly agreement was imperfect, WRF captured the observed low wind speed conditions. Low wind 


speed conditions are associated with high ozone concentrations in Albuquerque/Bernalillo County 


during the ozone episodes (see Chapter 3). 


For the July modeling episode, the low wind speed bias at KABQ was more pronounced, and overall 


agreement with hourly observations was not as good. Several days when the model missed short-


term wind events at KABQ (when observed winds exceeded 10 m/s) contributed to the overall 


performance statistics. However, on the high ozone days of July 7 and 10, WRF reproduced the low 


wind speed conditions that were observed. It is notable that on July 8 and July 9, WRF predicted wind 


speeds of around 10 m/s during the mid-afternoon hours. Afternoon winds also increased for a brief 


time in the observations on these days. This may explain why ozone concentrations were lower on 


these days compared to July 7 and 10. The July episode had more atmospheric moisture and 


instability compared to the June episode; therefore, convection was more prevalent. Modeled hourly 


winds were often in poor agreement with observations during times when modeled convection 


occurred.  


 
Figure 40. Time series of observed (black line) and predicted (red line) wind speed (m/s) for 


the June modeling episode at Albuquerque International Airport (KABQ). Performance statistics 


at KABQ are also shown. 
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Figure 41. Time series of observed (black line) and predicted (red line) wind speed (m/s) for 


the July modeling episode at Albuquerque International Airport (KABQ). Performance statistics 


at KABQ are also shown. 


6.9 Regional Model Performance 


For large-scale weather conditions in the 36-km and 12-km grids, WRF model patterns compared 


well with historic NCEP daily weather maps.28 For the June modeling episode, the WRF model 


captured the timing and passage of a cold front that preceded the ozone episode (see Figure 6). The 


front brought very dry conditions to Albuquerque/Bernalillo County. Wind speeds decreased after 


the frontal passage as surface high pressure built in behind the front. 


For the July modeling episode, the WRF model captured the upper-level high pressure system that 


was centered over the Four Corners region (see Figure 9). During the episode, the upper-level ridge 


shrank and weakened slowly, which the WRF model captured. The model properly characterized the 


northeasterly flow aloft at KABQ during the July modeling episode. Surface meteorology in New 


Mexico was driven by high pressure, as seen in Figure 42 on July 7 at 4:00 p.m. MDT. July 7 was a 


high ozone day in Albuquerque/Bernalillo County (the peak 8-hour ozone was 76 ppb) with closed 


circulation patterns and sinking air flow from aloft. These large-scale flow conditions are associated 


with high pressure systems and are conducive to regional ozone formation and pollutant 


recirculation.  


                                                   
28 Acquired from http://origin.wpc.ncep.noaa.gov/dwm/dwm.shtml. 



http://origin.wpc.ncep.noaa.gov/dwm/dwm.shtml
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Figure 42. Surface spatial plot of WRF temperature (colors) and winds (vectors) for the 36-km 


domain for July 7, 2017, at 4:00 p.m. MDT, showing a high pressure system over the western 


United States. 


6.10 Mixing Heights and Vertical Soundings 


In Albuquerque for the June and July modeled episodes, shallow surface-based morning inversions 


gave way to relatively deep (between 3 and 5 km), well-mixed boundary layers in the afternoon. 


Modeled boundary layer heights are shown in Figures 43 and 44. Notably, the modeled mixing 


heights were lower on many of the high ozone days, for example, June 14 and July 7-10. 


On June 14, which was a high ozone day in Albuquerque/Bernalillo County, observational soundings 


at Albuquerque (Figure 45) showed the morning inversion and low mixing heights, and the growing 


mixing heights as the day progressed. The atmospheric profile is matched in WRF model sounding 


plots at Albuquerque (Figure 46). The WRF model reasonably captured the morning wind shear, with 


light northeasterly flow near the surface turning westerly around 3,000 meters in elevation. In the 


afternoon of June 14, the WRF model matched southerly observational winds at the surface, turning 


toward the west with increasing height. The WRF soundings on this day also show the dry 


atmospheric profile. The modeled afternoon mixing height was comparable to the observed mixing 


height. 
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Similarly, the observational atmospheric sounding profiles on the July 7 peak ozone day (Figure 47) 


match WRF model sounding plots reasonably well (Figure 48), as the WRF model captured the 


morning inversion and low mixing height. Light and variable near-surface winds were also captured 


in WRF. The modeled afternoon mixing height was comparable to the observed mixing height. 


 
Figure 43. WRF boundary layer heights (m above ground level) during the June modeling 


episode at Albuquerque. Times are in UTC. 
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.  


Figure 44. WRF boundary layer heights (meters above ground level) during the July modeling 


episode at Albuquerque. Times are in UTC. 


  
Figure 45. Observational atmospheric soundings at Albuquerque on June 14, 2017, at 


6:00 a.m. (left) and 6:00 p.m. (right) local time, showing a surface-based inversion in the 


morning, and a deep boundary layer in the afternoon, with very dry air. 


(http://weather.uwyo.edu/upperair/sounding.html). 



http://weather.uwyo.edu/upperair/sounding.html
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Figure 46. WRF modeled atmospheric soundings at Albuquerque on June 14, 2017, at 


6:00 a.m. (left) and 6:00 p.m. (right) local time. 


  


Figure 47. Observational atmospheric soundings at Albuquerque on July 7, 2017, at 6:00 a.m. 


(left) and 6:00 p.m. (right) local time, showing a shallow surface-based inversion in the 


morning and a well-mixed afternoon boundary layer 


(http://weather.uwyo.edu/upperair/sounding.html).  



http://weather.uwyo.edu/upperair/sounding.html
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Figure 48. WRF modeled atmospheric soundings at Albuquerque on July 7, 2017, at 6:00 a.m. 


(left) and 6:00 p.m. (right) local time. 


6.11 Summary 


Based on the MPE results and our statistical and diagnostic review of WRF modeling results, the WRF 


modeling conducted is suitable for use in subsequent air quality modeling work. The overall model 


performance was good and within benchmarks established by the air quality modeling community. 


In Albuquerque/Bernalillo County, the observed trends in temperature, wind, and humidity were well 


characterized by WRF. Overall model performance was best for temperature. The error and bias for 


winds were good considering the challenging complex terrain in New Mexico and in Albuquerque/ 


Bernalillo County. Although hourly agreement was imperfect, low wind speed conditions associated 


with the highest ozone days in Albuquerque/Bernalillo County were captured by the model. The 


important WRF biases to note included a cold daytime temperature bias (up to 2 K), a warm night-


time temperature bias (>2 K), a high moisture bias (1-2 g/kg), and a low wind speed bias (around 0.5 


m/s). Although the use of FDDA observation nudging could improve statistical model performance, 


particularly for wind, based on our review of the WRF output we feel that the WRF data are 


reasonable and suitable to support air quality analysis. It would be straightforward to conduct 


another WRF simulation with observation nudging and evaluate the impact. 


Understanding the strengths and weakness of the meteorological model inputs is important for 


putting air quality model results into context, and for anticipating potential challenges that may be 


encountered in the air quality modeling. Based on these MPE results, surface winds were the most 


challenging aspect of the modeling. Because of the complex terrain, differences in the timing and 


occurrence of terrain-driven diurnal wind shifts can affect ozone model performance. Complex 


terrain is more challenging for meteorological models, because some terrain features may not be 


resolvable even by high-resolution (e.g., 4-km or 1-km) domains, and meteorological observations at 


the surface will be less representative of modeled grid volume averages. 
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7. Emissions (Base Case) 


7.1 Overview 


This chapter summarizes and documents results of the base-case emissions modeling that was 


conducted to support air quality modeling of ozone episodes in Albuquerque/Bernalillo County 


during June and July of 2017. The emissions modeling was conducted for the modeling grids 


described in Chapter 5. EPA’s 2014 emissions modeling platform was used as the starting point.  


Based on our review of the base-case emissions modeling results, the emissions data developed here 


are suitable for use in subsequent air quality modeling work. The daily NOx and VOC emissions in 


Albuquerque/Bernalillo County were consistent with the annual emissions totals reported in EPA’s 


2014 NEI. Similarly, the daily emissions in the 4-km domain, which includes New Mexico and small 


portions of Colorado, Utah, Texas, and Arizona, were consistent with the annual emissions totals 


reported in the 2014 NEI for New Mexico. In Albuquerque/Bernalillo County, on-road mobile sources 


were the dominant anthropogenic NOx and VOC emission sources, but NOx and VOC emissions from 


nonroad and non-point sources were also significant. On a domain-wide basis, emissions from oil 


and gas activity were also significant. 


7.2 Emissions Processing 


The base-case emissions for air quality modeling were prepared using version 2 of the EPA’s 2014 NEI 


(2014v7.2 platform). The emissions in EPA’s modeling platform are primarily based on the 2014NEIv2 


for point sources, non-point (formerly called “stationary area”) sources, commercial marine vessels, 


on-road and nonroad mobile sources, wildland fires, and prescribed fires. The modeling platform 


includes hourly 2014 continuous emission monitoring system (CEMS) data for electrical generating 


units (EGUs), hourly on-road mobile source emissions (calculated from hourly emissions by vehicle 


type, fuel type process, and road type), and 2014 day-specific wildfire and prescribed fire emissions. 


For EGU sources, the 2014 CEMS data from the NEI was substituted with 2017 CEMS data from EPA’s 


Air Markets Program database (https://ampd.epa.gov/ampd). For wildland and prescribed fire 


sources, day-specific emissions for June-July 2017 were developed. In addition to the NEI data, 


emissions from the Canadian and Mexican inventories—as well as several other non-NEI data 


sources—are included in EPA’s emissions modeling platform.  


The NEI emissions sectors are shown in Table 20. Although the focus of this project is on ground-


level ozone and its precursors, other pollutants such as particulate matter and its chemical precursors 


were also modeled. Therefore, EPA’s complete criteria pollutant emissions inventory was used. 


Additional information about the 2014 NEI and emission modeling platform can be found in EPA 


technical support documents (U.S. Environmental Protection Agency, 2016a, 2017). 



https://ampd.epa.gov/ampd/
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Table 20. Emissions modeling sectors. The term “in-line” means that plume rise calculations 


are done inside the air quality model instead of being computed by SMOKE. The term “point” 


indicates that SMOKE maps the source from a point location to a grid cell. The term 


“surrogates” indicates that spatial surrogates are used to allocate county emissions to grid cells. 


The term “area-to-point” indicates that the SMOKE area-to-point feature is used to grid the 


emissions (U.S. Environmental Protection Agency, 2016a). 


Emissions Source Sector Spatial Inventory  
Temporal 


Approach1 


Plume 


Rise 


Area fugitive dust (afdust) Surrogates Annual week -- 


Agricultural (ag) Surrogates Annual and daily2 all -- 


Agricultural fires (agfire) Surrogates Annual mwdss -- 


Biogenic (beis) Land use Computed hourly n/a -- 


Locomotives (rail) Surrogates Annual aveday -- 


Commercial marine vessels (cmv) -- Annual aveday -- 


Remaining non-point (nonpt) 
Surrogates & 


area-to-point 
Annual week -- 


Nonroad (nonroad) 
Surrogates & 


area-to-point 
Monthly mwdss -- 


Non-point oil and gas (np_oilgas) Surrogates Annual week -- 


On-road mobile sources (onroad) Surrogates 
Monthly activity, 


computed hourly 
all -- 


On-road California (onroad_ca_adj) Surrogates 
Monthly activity, 


computed hourly 
all -- 


Other dust not from the 2014 NEI (othafdust) Surrogates Annual week -- 


Other non-NEI non-point and nonroad (othar) Surrogates 
Annual & 


monthly 
week -- 


On-road sources from Canada (onroad_can) Surrogates Monthly week -- 


On-road sources from Mexico (onroad_mex) Surrogates Monthly week -- 


Other point sources not from the 2014 NEI (othpt) Point Annual mwdss In-line 


Agricultural fires with point resolution (ptagfire) Point Daily all  layer 1 


Point source oil and gas (pt_oilgas) Point Annual mwdss In-line 


EGU units (ptegu) Point Daily & hourly all In-line 


Point source fires-flaming (ptfire_f) Point Daily all In-line 


Point source fires-smoldering (ptfire_s) Point Daily all layer 1 


Non-U.S. fires (ptfire_mxca) Point Daily all In-line 


Remaining non-EGU point (ptnonipm) Point Annual mwdss In-line 


Residential Wood Combustion (rwc) Surrogates Annual met-based -- 


1 The term “all” indicates hourly emissions are calculated for every day of the year; “week” indicates hourly emissions are computed 


for all days in one representative week; “mwdss” indicates hourly emissions computed for one representative Monday, 


representative weekday (Tuesday through Friday), representative Saturday, and representative Sunday for each month; and “aveday” 


indicates hourly emissions computed for one representative day each month. 
2 Livestock emissions are calculated daily, while emissions from fertilizers are calculated annually. 
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County-level emissions estimates were processed using SMOKE version 4.5. Daily emission input files 


were developed for the three modeling domains described in Chapter 5. Our approach to emissions 


data preparation is similar for all the domains, but the 4-km domain requires more attention because 


it circumscribes the region of interest for this analysis. Within this region, increases in the degrees of 


accuracy and resolution in the emission inventories will produce the greatest benefits.  


National spatial surrogate data developed by EPA for the 4-km domain were used to disaggregate 


county-level emissions onto the 4-km grid cells. EPA’s national 12-km resolution spatial surrogates 


data sets were used to aggregate emissions onto the 12-km domain, and were further aggregated to 


form the 36-km spatial surrogates for developing emission for the 36-km domain.  


For on-road mobile sources outside Albuquerque/Bernalillo County, emissions were projected from 


2014 to 2017 using scaling factors to account for changes in vehicle miles traveled (VMT) and 


emissions between 2014 and 2017. Emission reductions due to fleet turnover during this period were 


greater than emission increases due to increased VMT, and therefore projected mobile source 


emissions are lower in 2017 compared to 2014. Scaling factors of 0.71 for NOx and 0.72 for VOC were 


developed based on national-scale MOVES simulations, using national default inputs to estimate the 


net emissions change due to VMT changes and fleet turnover. 


STI previously worked with the Albuquerque EHD to collect local input data for the EPA’s MOVES 


model to support the development of a 2014 on-road mobile source emissions inventory for 


Albuquerque/Bernalillo County. These local data included VMT and vehicle registration data, and the 


resulting emissions estimates were submitted to EPA for use in developing the 2014 NEI. These data, 


combined with episode-specific meteorological data from the WRF model, were used to develop the 


2014 on-road mobile source emissions in Albuquerque/Bernalillo County. Scaling factors of 0.74 for 


NOx and 0.77 for VOC were used to project these mobile source emissions to 2017. These scaling 


factors were developed from MOVES simulations that involved local travel activity, fuel types, vehicle 


fleet mix, and age distribution, and accounted for VMT changes and fleet turnover in 


Albuquerque/Bernalillo County from 2014 to 2017. These MOVES-based scaling factors are different 


than the nationwide scaling factors because of differences in vehicle fleets, vehicle age distributions, 


fuel types, and I&M programs from national averages. 


Biogenic emissions were prepared using the Biogenic Emissions Inventory System (BEIS) version 3.61, 


based on the hourly meteorological data developed with WRF for the 2017 modeling episodes. The 


BEIS model also accounts for NOx emissions due to biogenic processes, such as microbial decay in 


soils. The soil NOx emissions are highly uncertain and are much smaller than biogenic VOC emissions, 


but biogenic NOx emissions can be a substantial portion of the inventory in rural areas that lack 


significant anthropogenic NOx sources. The Model of Emissions of Gases and Aerosols in Nature 


(MEGAN) was originally proposed for this project, but MEGAN required model-ready leaf area index 


data inputs for 2017 that were not yet available. Therefore, BEIS was used.  


Day-specific wildland and prescribed fire emissions data were developed for the modeling episodes 


based on methods used to develop the EPA wildland fire emissions inventory (Huang et al., 2016; 
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Pavlovic and Huang, 2017). The preparation of the fire emissions began with raw input fire activity 


data and ended with daily estimates of emissions from each included fire location. Several fire activity 


data sets were reconciled into a single, comprehensive fire location data set using the SmartFire2 


data processing system (airfire.org/smartfire). SmartFire2 reconciles multiple data sets to retain the 


best available information for each aspect of each fire event. The reconciled fire locations, along with 


available fuel moisture and fuel loading data, were used in the BlueSky Framework (Larkin et al., 


2009) to estimate PM2.5, VOC, and NOx emissions from the fires. The BlueSky Framework links 


independent models of fire information, fuel loading, fire consumption, and fire emissions (see 


airfire.org/bluesky). The fire emissions data were spatially allocated to the modeling grids and 


merged with data from other emission sectors using SMOKE. 


7.3 Summary of Emissions Results – 4-km Domain 


The summary of emissions for the 4-km modeling domain is shown in Table 21. The emissions are 


shown for July 7, 2014, which was a weekday and a high ozone day in Albuquerque/Bernalillo 


County, and it is therefore considered a representative summer weekday. For many emission sectors, 


this is reasonably representative of the entire year, while for some sectors such as biogenic, emissions 


are much higher in the summer than in the winter. The total domestic on-road mobile source 


emissions in Table 21 (289 tons/day of NOx and 102 tons/day of VOC) include component emissions 


from the four MOVES on-road mobile source classifications described in Table 22. On-road mobile 


source emissions from Mexico (the onroad_mex sector) are also important, particularly for the El 


Paso, Texas, area; they represent about 15% of NOx emissions and over 50% of VOC emissions from 


on-road mobile sources in the 4-km domain. 



http://www.airfire.org/smartfire

http://www.airfire.org/bluesky
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Table 21. Summary of emissions on the 4-km grid for July 7, 2017, which is considered a 


representative summer weekday. The EGU (ptegu) emissions are based on 2017 CEMS data. 


The U.S. on-road mobile source emissions for 2017 are reduced by 29% for NOx and 28% for 


VOC compared to the values shown here. For Albuquerque/Bernalillo County, the on-road 


mobile source emissions are reduced by 26% (NOx) and 23% (VOC). Sectors are defined in 


Table 20. 


 


Table 22. Summary of MOVES on-road mobile source emission factor classifications. 


Sector Description Example 


onroad_RPD 
Emissions based on MOVES rate-per-distance 


calculations 


Running exhaust, evaporative 


emissions, brake and tire wear 


onroad_RPP 
Emissions based on MOVES rate-per-profile 


calculations 


Fuel vapor venting (emissions are 


dependent on temperature profiles) 


onroad_RPV 
Emissions based on MOVES rate-per-vehicle 


calculations 
Start exhaust, evaporative emissions 


onroad_RPH 
Emissions based on MOVES rate-per-hour 


calculations 
Idle and auxiliary power unit exhaust 







● ● ●    7. Emissions 


● ● ●    92 


On-road mobile sources are an important component of the inventory, as they account for one-third 


of the NOx inventory and 10% of the anthropogenic VOC inventory in the 4-km domain. As 


emissions from this sector continue to decrease in response to more stringent emission controls, 


emissions from other sectors—such as oil and gas, rail, and nonroad—are becoming larger portions 


of the emissions inventory. For example, the oil and gas sector accounts for over 20% of the NOx 


emissions in the 4-km domain. Notably, biogenic NOx emissions, which are highly uncertain, are 


about 10% of the domain-wide NOx inventory on typical summer days. EGUs were the largest source 


of NOx emissions behind biogenic, oil and gas, and on-road mobile sources, and accounted for over 


10% of the domain-wide NOx emissions. Rail emissions accounted for about 5% of domain-wide NOx 


emissions. 


The oil and gas sector (the sum of pt_oilgas and np_oilgas sectors in Table 21) accounts for about 


two-thirds of the anthropogenic VOC emissions in the 4-km domain. This is consistent with the 


statewide VOC inventory (see Table 23). Emissions from the oil and gas sector are an active area of 


research and a significant source of uncertainty, particularly for fugitive losses. 


For comparison and context, the annual 2014 emissions for New Mexico are shown in Table 23 for 


VOC, and in Figure 49 for NOx. Note that the 4-km domain includes all of New Mexico and small 


portions of Arizona, Utah, Colorado, Texas, and Mexico. As a result, small portions of the oil and gas 


exploration areas of west Texas and southern Colorado are reflected in the 4-km domain emissions. 


Statewide annual NOx emissions from on-road mobile sources are about one-third of the total NOx 


inventory, which is in agreement with Table 21. Statewide VOC emissions from the oil and gas sector 


are about two-thirds of the anthropogenic VOC inventory, which is also in agreement with Table 21. 


Comparisons such as these are among the quality assurance checks conducted on the emissions data 


files.  


From a total VOC perspective, biogenic emissions dominate the emissions inventory nationally 


(about 70% of annual VOC emissions) and in New Mexico (about 82% of annual VOC emissions). As 


with the modeled biogenic emissions in this project, the annual NEI estimates are also based on BEIS. 


Biogenic VOC emissions are spatially heterogeneous, and are dominant during the summer months 


and where there is significant vegetation. As an example, the biogenic VOC emissions from July 7, 


2017 are shown in Figure 50. To put the statewide biogenic VOC emissions of 1.3 million tons into 


perspective, the biogenic VOC emissions in Georgia, a smaller (in terms of square miles) but more 


heavily vegetated state than New Mexico, is approximately 1.8 million tons. From an emissions 


density perspective, the biogenic VOC emissions “per square mile” from Georgia are about three 


times the biogenic VOC emissions per square mile in New Mexico. 
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Table 23. Summary of 2014 VOC emissions in New Mexico. Total anthropogenic VOC emissions 


in New Mexico were 272,088 tons. Nonroad refers to off-road mobile sources that use gasoline, 


diesel, and other fuels, such as construction equipment, locomotives, lawn and garden 


equipment, aircraft ground support equipment, and off-road vehicles. From EPA’s 2014 NEI. 


Sector Emissions [tons/year] 


Biogenic 1,256,514 


Petroleum & Related Industries 175,223 


Miscellaneous 25,636 


On-road Mobile Sources (motor vehicles) 24,625 


Solvent Use 22,503 


Nonroad 9,526 


Storage & Transport 7,465 


Fuel Comb. Industrial 2,848 


Fuel Comb. Other 2,108 


Waste Disposal & Recycling 1,553 


Fuel Comb. Elec. Util. 309 


Other Industrial Processes 290 


Metals Processing 1 


 


 


Figure 49. Summary of 2014 NOx emissions in New Mexico in 2014. Total anthropogenic NOx 


emissions in New Mexico were 186,869 tons. From EPA’s 2014 NEI. 
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Figure 50. Biogenic VOC emissions on July 7, 2017 for the 4-km domain. 


The emissions for the 4-km modeling domain for the four counties in the Albuquerque MSA are 


shown in Table 24 for July 7, 2017, a representative summer weekday. On-road mobile source 


emissions in Albuquerque/Bernalillo County (30.8 tons/day of NOx and 14.5 tons/day of VOC) were 


nearly 66% of the NOx inventory and 25% of the anthropogenic VOC inventory. On an annual basis, 


on-road mobile sources are about half of the NOx emissions in Albuquerque/Bernalillo County (see 


Figure 51), which underscores the prominence of mobile source emissions in Albuquerque/Bernalillo 


County. Emissions from motor vehicles in other counties in the Albuquerque MSA are also important. 


Motor vehicles from Sandoval, Valencia, and Torrance Counties combined emit 29.7 tons/day of NOx 


and 10.4 tons/day of VOC, largely from the towns of Rio Rancho and Bernalillo (in Sandoval County), 


from the Los Lunas area (in Valencia County), and from interstate freeway traffic (see Table 24 and 


Figure 51). 


On-road mobile sources are still by far the largest anthropogenic emission sector in the Albuquerque 


MSA, as the region lacks significant NOx sources from other sectors—such as oil and gas and EGUs—


that are more prominent in the statewide inventory. Note that on-road mobile source emissions will 


continue to decline over time due to fleet turnover toward cleaner vehicles (even with increased 


VMT). As a result, emissions from other sectors such as the nonroad and non-point sectors29 will 


become larger portions of the emissions inventory over time. For example, the nonroad and non-


point sources already constitute 25% of the NOx inventory and nearly 70% of the anthropogenic VOC 


inventory in Albuquerque/Bernalillo County.   


                                                   
29 Nonroad sources include construction vehicles and activity. Non-point sources include a variety of activities such as residential 


heating, commercial combustion, asphalt paving, and commercial and consumer solvent use, that are too small in magnitude to 


report as a point sources. Both nonroad and non-point sources are represented as area sources in the emissions modeling.  
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Table 24. Summary of modeled county-level emissions in the Albuquerque MSA on July 7, 2017, a 


representative summer weekday and a high ozone day. The EGU (ptegu) emissions are based on 2017 


CEMS data. For Bernalillo County, the on-road mobile source emissions for 2017 are reduced by 26% 


for NOx, and 23% for VOC, compared to the values shown here. The U.S. on-road mobile source 


components (i.e., onroad_RPD, RPP, RPV, and RPH) shown are before applying the reduction factors. 


Sectors are defined in Table 20. 


                              Bernalillio                                                      Sandoval 


           


                             Valencia                                                        Torrance 
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Figure 51. On-road mobile source NOx emissions on July 7, 2017, for the 4-km domain. 


Rail emissions account for over 8 tons/day of NOx emissions in Valencia and Torrance counties, where 


the region’s main rail lines are located. These rail emissions represent 25% of the NOx emissions 


inventory in those counties. There are rail lines in Albuquerque/Bernalillo County, but while their 


emissions were present in EPA’s 2014 NEI, they were absent from EPA’s modeling platform data. The 


rail lines in Albuquerque/Bernalillo County are less active and carry significantly lower volumes (in 


terms of tons/year of freight) than rail lines in Valencia and Torrance counties30, and the NEI rail NOx 


emissions in Albuquerque/Bernalillo County was less than 0.1 tons/day, or 0.15% of total NOx 


emissions. Therefore, the absence of Albuquerque/Bernalillo County rail emissions in the modeling is 


not expected to impact the air quality modeling results.  


The dominant anthropogenic VOC sources in Albuquerque/Bernalillo County are the on-road mobile 


source sector and the non-point sector. Although the oil and gas sector (the sum of pt_oilgas and 


np_oilgas sectors in Table 20) dominates the anthropogenic VOC inventory on a statewide basis, 


most of the oil and gas emissions occur outside the Albuquerque MSA. Therefore, any ozone impacts 


from oil and gas emissions will result from transport of those emissions into Albuquerque/Bernalillo 


County. For comparison and context, summaries of annual 2014 NOx and VOC emissions for 


Albuquerque/Bernalillo County are shown in Figures 52 and 53.  


                                                   
30 The BNSF Railway Transcon route passes through Valencia and Torrance Counties, carries 80 to 120 trains per day, and more than 


80 million tons/year of freight. The rail lines through Albuquerque/Bernalillo County carry 5-10 million tons/year of freight along with 


Amtrak (2 trains per day) and New Mexico Rail Runner (up to 22 trains per day) passenger rail service. See the 2014 New Mexico 


Department of Transportation State Rail Plan at http://dot.state.nm.us/content/nmdot/en/Transit_Rail.html. 



http://dot.state.nm.us/content/nmdot/en/Transit_Rail.html
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Figure 52. Summary of annual 2014 NOx emissions in Albuquerque/Bernalillo County, from 


EPA’s 2014 NEI. Total NOx emissions were 17,876 tons. “Other sources” include waste and 


disposal recycling, petroleum and related industries, storage and transport, metals processing, 


chemical manufacturing, and solvent use.  


 
Figure 53. Summary of annual 2014 VOC emissions in Albuquerque/Bernalillo County, from 


EPA’s 2014 NEI. Total VOC emissions were 12,719 tons. “Other sources” include EGUs, industrial 


facilities, and petroleum and related industries. 
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7.4 Summary 


Based on our review of the base-case (2017) emissions modeling results, the base-case emission 


inputs were determined to be suitable for use in subsequent air quality modeling work. 


Understanding the emissions inventory and emissions modeling inputs is important to put air quality 


model results into context, and anticipate challenges that may be encountered in the air quality 


modeling. Within Albuquerque/Bernalillo County, on-road mobile sources are an important 


contributor to the NOx emissions inventory. Outside Albuquerque/Bernalillo County, NOx and VOC 


emissions from the oil and gas sector are substantial, and the transport of those emissions into 


Albuquerque/Bernalillo County could be important. Although no large EGU sources exist in the 


Albuquerque MSA, a few large EGU sources in New Mexico could also be important, and potential 


ozone contributions from these sources are examined in the source apportionment modeling 


analysis (see Chapter 9).  
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8. Air Quality Modeling (Base Case) 


8.1 Overview 


Base-case air quality modeling with the CAMx model was conducted for the selected episodes 


described in Chapter 2, based on the meteorological inputs described in Chapter 6 and the emissions 


inputs described in Chapter 7. CAMx is based on a “one atmosphere” approach and therefore 


includes chemistry options for treating ozone, particulate matter, and their precursors. Although 


ozone is the focus of this project, PM2.5 was also modeled since the formation of both ozone and 


PM2.5 involve many of the same atmospheric pollutants. 


This chapter describes the base-case air quality modeling of Albuquerque/Bernalillo County ozone 


episodes during June and July 2017 and documents the results of the MPE that was conducted. The 


MPE results and our statistical and diagnostic review indicate that the base-case CAMx modeling is 


suitable for use in subsequent air quality modeling work and is a useful tool for understanding ozone 


air quality in Albuquerque/Bernalillo County and evaluating the impacts of future changes in 


emissions. The overall model performance was within accepted benchmarks for good air quality 


model performance (bias within ±15% of observed values and a mean normalized error of less than 


35%). In Albuquerque/Bernalillo County, CAMx tracked day-to-day changes in peak 8-hour ozone 


concentration well, which indicates that the model captured the important local and regional 


meteorological conditions that affect pollutant concentrations in the region. The modeling results 


indicate that the ozone concentrations recorded during the June episode were impacted by (1) more 


prevalent non-local ozone, and (2) emissions from local and regional fires. Conversely, ozone plumes 


from local emissions were more prevalent during the July episode. The CAMx modeling summarized 


here reproduced ozone trends that were observed in Albuquerque/Bernalillo County, New Mexico, 


and the western United States.  


Although hourly agreement was imperfect and CAMx did not always reproduce the highest ozone 


concentrations at the monitoring sites, the model produced ozone plumes with realistic spatial 


extents, with peak modeled 8-hour average ozone concentrations that were quite comparable to the 


maximum observed concentrations in Albuquerque/Bernalillo County. The modeled ozone plumes 


were sometimes displaced from their observed locations. One notable modeling challenge is that 


substantial mobile source NOx emissions from I-25 and I-40 are mixed into 4 km x 4 km grid cells. 


This resulted in a reduction of modeled ozone concentrations in portions of the City of Albuquerque 


and is likely responsible for the significant negative bias in modeled ozone concentrations at the Del 


Norte monitor. Modeling at a higher spatial resolution (e.g., 1 km) could improve model performance 


at the Del Norte site because the spatial distribution of NOx emissions from motor vehicles would be 


more accurately represented within the City of Albuquerque. Model performance is better at other 


sites. This tendency is accounted for in subsequent analyses by considering the modeled ozone 
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source contributions at other monitoring site locations, and by considering grid cells in 


Albuquerque/Bernalillo County where concentrations within the modeled plume were highest.  


8.2  CAMx Configuration and Inputs 


8.2.1 CAMx Configuration 


CAMx modeling was conducted for two modeling episodes described in Chapter 2 and for the 


modeling grids described in Chapter 3. Table 25 shows CAMx configurations that were used. CAMx 


modeling was based on revision 2 of the Carbon Bond 6 (CB6) gas phase chemistry mechanism. 


Although ozone is the focus for this project, aerosol chemistry is also considered in keeping with the 


“one atmosphere” approach to air quality modeling. 


Table 25. CAMx model configuration. 


Science Option Configuration 


Model Code CAMx version 6.40 


Grid Interaction Two-way continuous nesting 


Initial Conditions 
 10-day spin-up on 36-km grid 


 3-day spin-up on inner grids (initialized from the 36-km output) 


Boundary Conditions 


 36 km: from MOZART  


 12 km: from the 36-km domain 


 4 km: from the 12-km domain 


Gas Phase Chemistry CB06r2 


Aerosol Chemistry  


Coarse/Fine (CF) 2-mode model with SOAP organic chemistry, 


ISORROPIA inorganic thermodynamics, and RADM aqueous 


chemistry 


Meteorological Processor WRFCAMx 


Horizontal Diffusion K-theory 1st order closure 


Vertical Diffusion 
CMAQ-like scheme in WRF2CAMx with Kz_min = 0.1 m2/s (except up 


to 1.0 m2/s in urban areas, via KVPATCH) 


Dry Deposition Zhang 


Wet Deposition Scavenging model 


Gas Phase Chemistry Solver Euler Backward Iterative (EBI) 


Vertical Advection Scheme Implicit backward-Euler integration 


Integration Time Step 


Wind speed dependent, but generally 5 to 60 seconds for the 4-km 


grid, 1-5 minutes for the 12-km grid, and 5-15 minutes for the 36-


km grid 


Horizontal Advection Scheme Piecewise Parabolic Method (PPM) 
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8.2.2 Meteorological Inputs 


Meteorological inputs to the CAMx model were developed using WRF, as described in Chapter 6. The 


key input fields include three-dimensional winds, temperature, moisture, and turbulence parameters. 


The most recent version of the WRF-to-CAMx model interface (WRFCAMx) program, with a minimum 


eddy diffusivity (Kv) value of 0.1 m2/s, was used to process the WRF output data and prepare the 


CAMx-ready meteorological input files. The KVPATCH utility was used to increase minimum Kv values 


over urban land surfaces to 1.0 m2/s, where turbulence and diffusion are enhanced. Urban grid cells 


were identified based on the input land use data set. WRF was executed in 5.5-day blocks initialized 


at 12:00 UTC every five days. Twelve hours of spin-up31 were included in each modeling block, but 


data from the spin-up periods were not used in the air quality model. Data from the modeling blocks 


were used to develop a continuous input dataset for CAMx. 


8.2.3 Emissions Inputs 


The development of emissions inputs to the CAMx model is described in Chapter 7. On-road mobile 


sources were the dominant anthropogenic source of NOx and VOC emissions in 


Albuquerque/Bernalillo County. Both NOx and VOC emissions from nonroad and non-point sources 


were also significant. In New Mexico, emissions from oil and gas activity were also significant.  


8.2.4 Boundary and Initial Conditions 


Boundary conditions represent pollution inflow into the model, while initial conditions represent the 


starting point for the model. The initial and boundary conditions were based on 6-hour data from 


the Model for Ozone and Related chemical Tracers (MOZART) (Emmons et al., 2010), as made 


available from the National Center for Atmospheric Research (http://www.acom.ucar.edu/wrf-


chem/mozart.shtml). Data were prepared for CAMx using the “mozart2camx” pre-processing 


program. MOZART outputs were used to define boundary conditions for the 36-km domain. 


Boundary conditions for the 12-km and 4-km domains were provided by CAMx outputs from their 


parent domains. The impact of initial concentrations on the air quality simulation is minimized by 


using a 10-day model spin-up period. 


8.2.5 Photolysis Rates 


The Tropospheric Ultraviolet and Visible (TUV) radiative transfer model was used to calculate day-


specific photolysis rate inputs. The “look-up” tables generated by TUV provide photolysis rates as a 


                                                   
31 “Spin-up” refers to the time period after the model is initialized when the model is adjusting from the initial atmospheric state. 


Modeling results from the spin-up periods are not reliable and therefore are excluded from the analysis. The length of spin-up 


needed depends on the model and on the intended application. For WRF, a 12-hour spin-up period is considered adequate for air 


quality modeling applications. For CAMx, several days of spin-up are needed. 



http://www.acom.ucar.edu/wrf-chem/mozart.shtml

http://www.acom.ucar.edu/wrf-chem/mozart.shtml
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function of latitude, altitude, solar zenith angle, surface ultraviolet albedo, and column ozone. The 


column ozone data were based on data from the Ozone Monitoring Instrument (OMI) satellite 


platform. Data gaps were filled by temporal interpolation between days with valid data. Ultraviolet 


albedo is based on land use data.  


8.3 Model Performance Evaluation Approach 


Air quality model performance was evaluated using time series and spatial plots comparing observed 


and predicted parameters, and by conducting a statistical evaluation of those parameters. The goals 


of this MPE were to review the base-case modeling and provide insights on ozone episodes in 


Albuquerque/Bernalillo County, assess the suitability of the CAMx output to support subsequent air 


quality sensitivity modeling analyses, and determine whether CAMx is adequately replicating the key 


processes that influence local and regional air quality.  


The emphasis of this MPE is on ozone formation, pollutant transport, and diffusion, with a particular 


focus on the model’s performance in Albuquerque/Bernalillo County and the Albuquerque MSA 


within the 4-km modeling domain. An evaluation was also conducted for the 12-km modeling 


domain, since results from this domain also influence the source apportionment analysis described in 


Chapter 9. Capturing regional recirculation and long-range transport of ozone and its precursors is 


important to characterize the apportionment of ozone. 


The Atmospheric Model Evaluation Tool (AMET)32 (Appel et al., 2017; 2011) was used to conduct the 


evaluation. AMET was developed by the EPA and uses the MySQL database and R statistical software 


to calculate MPE statistics and generate analysis graphics. Hourly ozone concentration data from 


EPA’s AQS were used in the evaluation. Equations for calculating the statistical metrics used in this 


MPE are given in Table 26. This MPE consisted of a statistical analysis of biases and errors in near-


surface ozone concentrations, and a visual analysis of spatial and time series plots. Observations and 


modeled predictions were paired in space and time for the statistical analysis based on a nearest-


neighbor approach. 


                                                   
32 AMET software and documentation are available through the Community Modeling and Analysis System Center at 


https://www.cmascenter.org.  



https://www.cmascenter.org/
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Table 26. Statistical model performance metrics. 


Parameter Definitiona 


Mean bias (MB) 
1


N
∑(Mi − Oi) 


Mean error (ME) 
1


N
∑|Mi − Oi| 


Root mean squared error (RMSE) √
∑(Mi − Oi)


2


N
 


Fractional bias (FB) 100% ∗
2


N
∑


(Mi − Oi)


(Mi + Oi)
 


Fractional error (FE) 100% ∗
2


N
∑


|Mi − Oi|


(Mi + Oi)
 


Normalized mean bias (NMB) 100% ∗
∑(Mi − Oi)


∑Oi
 


Normalized mean error (NME) 100% ∗
∑|Mi − Oi|


∑Oi
 


Coefficient of determination (r2) 
[(𝑀𝑖 − �̅�)(𝑂𝑖 − �̅�)]2


∑(𝑀𝑖 − �̅�)2∑(𝑂𝑖 − �̅�)2
 


Index of Agreement (IOA) 1 −
∑(𝑂𝑖 −𝑀𝑖)


2


∑(|𝑀𝑖 − �̅�| + |𝑂𝑖 − �̅�|)2
 


a Mi is the modeled concentration at time and location i, Oi is the observed concentration at time and 


location i, N is the number of paired observation/model concentrations, �̅� is the mean modeled 


concentration, and �̅� is the mean observed concentration. 


Ozone data from six monitoring sites in the Albuquerque MSA were included in the evaluation (see 


Chapter 3). Data from the Double Eagle site were included only for the statistical evaluation of peak 


8-hr average ozone concentrations. Ozone data in the Albuquerque MSA are available for more than 


98% of the time in June–July 2017. For ozone precursor species, NOx observations are available at the 


Del Norte and South Valley sites. VOC observations are not available in Albuquerque/Bernalillo 


County or in the Albuquerque MSA, which is a limitation of this MPE. 


Since the mid-1990s, model performance evaluations have been conducted for CAMx and its 


predecessors. The results of these evaluations provide a foundation to compare against the current 


CAMx modeling. Using these past simulations as a guide, two sets of air quality model performance 


benchmarks are considered. These benchmarks are shown alongside the statistical performance 


results to place the MPE results into context.  


Benchmarks that were introduced in earlier EPA modeling guidance for the 1-hour ozone standard 


(U.S. Environmental Protection Agency, 1991) are provided in Table 27. Additional model 


performance goals for mean fractional bias (MFB) and mean fractional error (MFE) are frequently 







● ● ●    8. Air Quality Modeling 


● ● ●    104 


used in the scientific literature (Boylan and Russell, 2006) and are listed in Table 28. The use of 


normalized mean bias (NMB) and normalized mean error (NME) to characterize air quality model 


performance is consistent with the recommendations in Simon et al. (2012) and current modeling 


guidance. In practice, ozone model performance statistics are calculated for all observation-


prediction pairs when the observed maximum daily average 8-hour ozone concentration is greater 


than or equal to 60 ppb. The use of a threshold concentration is preferred in order to assess model 


performance for the range of ozone concentrations that are of importance in most modeling 


applications.  


Table 27. Model performance benchmarks for all observation-prediction pairs when the 


observed ozone concentration is above 60 ppb. 


Metric Benchmark 


Normalized Mean Bias (NMB) ≤ ±15% 


Normalized Mean Error (NME) ≤ 35% 


Table 28. Air quality model performance benchmarks for MFB and MFE. 


Mean 


Fractional 


Bias 


Mean 


Fractional 


Error 


Comment 


≤ ±15% ≤35% 


Level of performance that would be considered “good” for 


ozone, and “exceptional” for individual PM species. For individual 


PM species, measurement uncertainties may exceed this goal. 


≤ ±30% ≤50% 
Performance goal that would be considered “acceptable” for 


ozone, and “good” for individual PM species. 


≤ ±60% ≤75% 


Performance criteria that would be considered “average” or 


“acceptable” for individual PM species. For ozone and PM 


species with significant abundance, exceeding these criteria 


could indicate problems with the modeling system. 


8.4 Summary of Model Performance 


The CAMx model performance was good in both the 4-km and 12-km domains for the modeled 


2017 ozone episode days. The combined hourly ozone performance statistics with no concentration 


cutoff are shown in Table 29. Hourly ozone performance statistics for observed ozone concentrations 


greater than 60 ppb are shown in Table 30. CAMx performance was always within benchmarks for 


acceptable model performance, and in most cases was also within benchmarks for good model 
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performance. CAMx generally overpredicted ozone concentrations when considering the full range 


of ozone concentrations, and underpredicted observed concentrations when ozone was high 


(>60 ppb). The index of agreement was relatively high (0.75 and higher), indicating good overall 


agreement between predictions and observations on an hourly basis. Overall, statistical model 


performance was slightly better during the July episode than during the June episode, though there 


were fewer modeled days in the June episode. 


Table 29. CAMx ozone MPE results with no ozone concentration cutoff for the June and July 


episodes. Green cells indicate metrics that fell within the benchmark for good model 


performance. N is the number of observations. 


Statistical 


Metric 


Value 


12-km Grid 


June Episode 


Value 


4-km Grid 


June Episode 


Value 


12-km Grid 


July Episode 


Value 


4-km Grid 


July Episode 


Benchmark 


N 512 27 517 26 – 


MB [ppb] 1.5 1.2 1.1 0.6 – 


ME [ppb] 9.9 10.3 10.0 9.6 – 


RMSE [ppb] 12.6 13.6 13.0 12.4 – 


NMB [%] 4.0 3.0 2.7 1.3 ≤ ±15% 


NME [%] 27.6 25.0 26.0 21.9 ≤35% 


FB [%] 11.4 9.0 11.0 3.5 ≤ ±15% 


FE [%] 31.5 34.1 29.7 25.6 ≤35% 


R 0.71 0.68 0.70 0.59 – 


IOA 0.83 0.80 0.82 0.75 – 
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Table 30. CAMx ozone MPE results for concentrations >60 ppb for the June and July 


episodes. Green cells indicate metrics that fell within the benchmark for good model 


performance. Yellow cells indicate values that fell within the benchmark for acceptable model 


performance. N is the number of observations. 


Statistical 


Metric 


Value 


12-km Grid 


June Episode 


Value 


4-km Grid 


June Episode 


Value 


12-km Grid 


July Episode 


Value 


4-km Grid 


July Episode 


Benchmark 


N 214 26 413 25 – 


MB [ppb] -10.9 -8.4 -13.4 -9.5 – 


ME [ppb] 11.9 9.0 14.5 10.5 – 


RMSE 14.5 10.9 18.4 12.7 – 


NMB [%] -15.5 -12.7 -19.4 -14.5 ≤ ±15% 


NME [%] 16.9 13.6 20.9 16.1 ≤35% 


FB [%] -17.4 -14.0 -22.0 -16.3 ≤ ±15% 


FE [%] 18.7 14.9 23.6 17.8 ≤35% 


 


Spatial plots of NMB and NME in the 4-km domain when ozone was greater than 60 ppb are shown 


in Figure 54 for the June episode and Figure 55 for the July episode. Consistent with Table 29 and 30 


above, CAMx underpredicts ozone concentrations at the higher concentration range. Based on 


Figure 54 and 55, the model error was smaller in the Albuquerque MSA compared to the El Paso 


area. The modeling errors in El Paso are likely influenced by uncertainty in the Mexico emissions 


inventory. Notably, the model performed well at monitoring sites in northwestern New Mexico in the 


Farmington area, where there are significant NOx emissions from power plants and VOC emissions 


from nearby oil and gas extraction. 
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Figure 54. Ozone NMB (left) and NME (right) for the 4-km domain during hours with ozone 


greater than 60 ppb during June 12-16, 2017. 


 


Figure 55. Ozone NMB (left) and NME error (right) for the 4-km domain during hours with 


ozone greater than 60 ppb during July 3-14, 2017. 


Hourly performance statistics for five ozone sites in the Albuquerque MSA are shown in Table 31 for 


the June episode and Table 32 for the July episode. Overall, CAMx performs well, and performance 


metrics were within the benchmarks for good or acceptable model performance. The model 


performed best at South Valley, with very low bias during the July episode. Biases and errors were 


largest at Del Norte. Consistent with the domain-wide statistics, CAMx underpredicted ozone when 


concentrations were above 60 ppb, and performance was slightly better for the July episode than for 


the June episode. Based on our review of the modeling outputs, non-local influences, in part from 


fires, were more prevalent in the June episode than in the July episode. 
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Table 31. CAMx ozone MPE results in the Albuquerque MSA for concentrations greater than 


60 ppb for the June episode. Green cells indicate metrics that fell within the benchmark for 


good model performance. Yellow cells indicate values that fell within the benchmark for 


acceptable model performance. 


Metric Del Norte South Valley Foothills Bernalillo Los Lunas 


MB [ppb] -13.1 -5.6 -8.3 -9.7 -8.1 


ME [ppb] 13.1 6.1 8.4 9.7 9.1 


RMSE 13.9 7.7 10.1 11.3 10.9 


NMB [%] -19.3 -8.4 -12.2 -14.4 -11.8 


NME [%] 19.3 9.1 12.3 14.4 13.2 


FB [%] -21.8 -9.0 -13.2 -15.8 -12.9 


FE [%] 21.8 9.7 13.3 15.8 14.4 


Table 32. CAMx ozone MPE results in the Albuquerque MSA for concentrations greater than 


60 ppb for the July episode. Green cells indicate metrics that fell within the benchmark for 


good model performance. Yellow cells indicate values that fell within the benchmark for 


acceptable model performance. 


Metric Del Norte South Valley Foothills Bernalillo Los Lunas 


MB [ppb] -12.1 0.2 -7.1 -7.1 -5.2 


ME [ppb] 12.1 6.5 7.6 7.6 5.7 


RMSE 13.8 7.1 9.0 9.2 7.1 


NMB [%] -18.0 0.3 -10.8 -11.0 -8.0 


NME [%] 18.2 10.1 11.5 11.8 8.8 


FB [%] -20.6 -0.2 -11.5 -11.8 -8.4 


FE [%] 20.7 10.1 12.2 12.5 9.3 


 


When considering daily maximum 8-hour average ozone concentrations, the model performance 


statistics for high observed ozone days (>60 ppb) at the Albuquerque MSA sites was also good, as 


summarized in Tables 33 and 34. The Double Eagle site was not included in the hourly ozone 


performance statistics, but was included in the evaluation of peak 8-hour ozone concentrations. The 


best performing site was South Valley in both the June and July episodes. Biases and errors were 


largest at Double Eagle (June episode) and Del Norte (July episode). Double Eagle is west of the City 


of Albuquerque; therefore, with winds blowing from the west during the June episode, a low bias at 


Double Eagle indicates that CAMx may underrepresent the inflow of ozone into 


Albuquerque/Bernalillo County. Performance at Double Eagle was much better in the July episode.  
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Table 33. CAMx peak 8-hour ozone MPE results in the Albuquerque MSA for concentrations 


greater than 60 ppb in the 4-km domain for the June episode. Green cells indicate values that 


fell within the benchmark for good model performance.  


Metric 
Del 


Norte 


South 


Valley 
Foothills Bernalillo 


Los 


Lunas 


Double 


Eagle  


NMB (%) -9% -7% -12% -12% -11% -14% 


NME (%) 9% 7% 12% 12% 11% 14% 


FB (%) -17% -8% -12% -17% -12% -15% 


FE (%) 17% 8% 12% 17% 12% 15% 


Table 34. CAMx peak 8-hour ozone MPE results in the Albuquerque MSA for concentrations 


greater than 60 ppb in the 4-km domain for the July episode. Green cells indicate values that 


fell within the benchmark for good model performance. 


Metric 
Del 


Norte 


South 


Valley 
Foothills Bernalillo 


Los 


Lunas 


Double 


Eagle  


NMB (%) -11% 1% -7% -7% -4% -5% 


NME (%) 11% 3% 7% 7% 4% 5% 


FB (%) -15% 1% -9% -11% -8% -9% 


FE (%) 15% 6% 9% 11% 8% 9% 


Model performance varied from day to day, and CAMx did not always perfectly match the observed 


ozone plumes. However, the model did well on most days at predicting the area-wide maximum 8-


hour average ozone concentration, as shown in Figures 56 and 57. Consistent with the performance 


statistics, CAMx was better at predicting peak ozone concentrations in the July episode compared to 


the June episode. Note that the high ozone days in the Albuquerque MSA were June 14-15, July 7, 


and July 10-11. 
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Figure 56. Peak modeled (red line) and observed (blue line) 8-hour ozone concentration in 


the Albuquerque MSA during the June episode. 


 
 


Figure 57. Peak modeled (red line) and observed (blue line) 8-hour ozone concentration in 


the Albuquerque MSA during the July episode. 
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8.5 June 2017 Ozone Episode 


As shown in the spatial plots of modeled peak 8-hr average ozone concentrations in Figure 58, the 


June episode started with relatively low ozone concentrations across New Mexico due to a frontal 


passage and an associated increase in wind speeds. Ozone concentrations in Albuquerque/Bernalillo 


County increased as surface high pressure built behind the front on June 13. On June 12 and 13, 


peak modeled ozone concentrations ranged from 40 to 55 ppb. CAMx did not capture the observed 


increase in ozone concentrations on June 13. The observed and modeled wind speeds in the City of 


Albuquerque on the afternoon of June 13 were from the west at 10-20 mph, yet observed ozone 


concentrations spiked to the 70 ppb range during the afternoon hours. This spike occurred at all six 


ozone monitors in the Albuquerque MSA. Also, the maximum observed 8-hour ozone on June 13 


was 71 ppb at the NMED Coyote monitor in the Santa Fe National Forest, and 65 ppb at the NMED 


Santa Fe monitor. This indicates that CAMx missed some regional pollutant transport or failed to fully 


characterize fire influences on June 13. 


The model did capture the observed increase in ozone on subsequent days, as regional 


concentrations increased to 55-70 ppb on June 14-16. Modeled ozone concentrations in 


Albuquerque/Bernalillo County were influenced by regional fires, and potentially by emissions from 


Phoenix as well, as the regional winds were generally blowing from the west and southwest during 


the June episode. Modeled ozone concentrations were closer to observed values on June 14, and 


closer still on June 15. On June 15, the modeled peak 8-hr average ozone concentration reached 66 


ppb at the South Valley monitor, 67 ppb at the Foothills monitor, 62 ppb at the Bernalillo monitor (in 


Sandoval County), 65 ppb at the Los Lunas monitor (in Valencia County), and 62 ppb at the Double 


Eagle monitor. Observed 8-hour ozone concentrations on June 15 ranged from 67 to 72 ppb. 


Figures 59 and 60 show the modeled peak 8-hr average ozone concentrations in 


Albuquerque/Bernalillo County on June 14 and 15 overlaid with the monitored concentrations. The 


modeled concentrations are generally 5-10 ppb lower than the monitored concentrations, and the 


peak modeled concentration are displaced from the observed peak. Concentrations in the 60-65 ppb 


range are modeled across much of the Albuquerque MSA, and this widespread ozone is reflected in 


the observations. The highest ozone concentrations on both days were modeled east of the Foothills 


site (the high ozone site on these days), which suggests that WRF did not fully capture the local wind 


flow effects of the Sandia Mountains on these days. There were also some local mismatches between 


modeled and observed winds in Albuquerque/Bernalillo County.  
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Figure 58. Spatial plots of modeled peak 8-hr average ozone concentrations in the 4-km 


domain for the June episode. 
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Figure 59. Spatial plot of peak 8-hr ozone concentrations in the Albuquerque MSA, with 


overlay of monitored concentrations, on June 14. 


 


Figure 60. Spatial plot of peak 8-hr ozone concentrations in the Albuquerque MSA, with 


overlay of monitored concentrations, on June 15. 
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Modeled ozone concentrations are lower in the 4-km grid cell containing the Del Norte monitor on 


both June 14 and 15. The lower concentration relative to the surrounding grid cells is a result of high 


modeled NO2 concentrations (see Figure 61), which are associated with emissions from I-40 being 


allocated to this grid cell of the 4-km domain. This grid cell is also close to I-25. 


 


Figure 61. Hourly observed (blue line) and modeled (red line) NO2 concentrations at the Del 


Norte monitor during the June episode. 


Time series of the observed and modeled hourly ozone concentrations in the Albuquerque MSA are 


shown in Figures 62 and 63. In general, the model underpredicts the highest observed 


concentrations during the day and overpredicts the lowest observed concentrations at night. The 


magnitude of these biases is larger at the Double Eagle site than at the other sites. CAMx 


underpredicts both daytime and nighttime ozone concentrations at the Del Norte monitor. At most 


sites, the highest daytime ozone concentrations are sustained for several hours, while the modeled 


ozone drops more quickly in the late afternoon. For example, at South Valley, CAMx accurately 


predicts the daytime ozone peak (both timing and magnitude) on June 13-15, but the model does 


not sustain those peaks. One exception is at the Bernalillo site in Sandoval County, where modeled 


concentrations remain high throughout the afternoon on most of the episode days. 







● ● ●    8. Air Quality Modeling 


● ● ●    115 


 


Figure 62. Time series of hourly observed (gray line) and modeled (red line) ozone 


concentrations in the Albuquerque MSA during June 12-16, 2017. 
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Figure 63. Time series of hourly observed (blue line) and modeled (orange line) ozone 


concentrations during June 12-17, 2017, at the Double Eagle monitor. 


Time series of the observed and modeled peak 8-hr average ozone concentrations in the 


Albuquerque MSA are shown in Figures 64 and 65.  
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Figure 64. Time series of observed (blue line) and modeled (orange line) peak 8-hr average 


ozone concentrations in the Albuquerque MSA during June 13-16, 2017. 
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Figure 65. Time series of observed (blue line) and modeled (orange line) peak 8-hr average 


ozone concentrations at the Double Eagle site during June 13-16, 2017. 


8.6 July 2017 Ozone Episode 


The spatial plots of modeled peak 8-hr average ozone concentrations for the July episode (Figure 66) 


show the locally influenced ozone concentrations in Albuquerque/Bernalillo County. Figures 67 and 


68 show the modeled peak 8-hr average ozone concentrations in Albuquerque/Bernalillo County on 


July 7 and 10, overlaid with the monitored concentrations. Modeled concentrations in 


Albuquerque/Bernalillo County increase between July 4 and July 7, the first day with observed ozone 


greater than 70 ppb in the July episode. Modeled concentrations then decrease on July 8 and July 9 


before peaking again on July 10 and July 11, the last two episode days with 8-hour ozone greater 


than 70 ppb. Throughout New Mexico, modeled peak 8-hr average ozone concentrations were 50-60 


ppb, while high concentrations in Albuquerque/Bernalillo County were 60-70 ppb. The highest 


modeled concentrations occur on July 10 and 11, with the highest 8-hour concentration (71 ppb) 


modeled on July 10 at the South Valley monitor. The modeled ozone concentrations are generally 5-


10 ppb lower than the monitored concentrations. 
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Figure 66. Spatial plots of modeled peak 8-hr average ozone concentrations in the 4-km 


domain for the July episode. 
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Figure 67. Spatial plot of peak 8-hr ozone concentrations in the Albuquerque MSA, with 


overlay of monitored concentrations, on July 7. 


 


Figure 68. Spatial plot of peak 8-hr ozone concentrations in the Albuquerque MSA, with 


overlay of monitored concentrations, on July 10. 
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CAMx underpredicted peak 8-hr ozone concentrations on July 7. The highest modeled 8-hr ozone 


concentration in Albuquerque/Bernalillo County was 67 ppb, while the highest observation was 76 


ppb at the Del Norte site. On several days during the July modeling episode, scattered 


thunderstorms were observed and modeled in the high terrain in northern New Mexico. Outflow 


boundaries from these thunderstorms impacted winds in Albuquerque/Bernalillo County on some 


afternoons. The WRF model did not reproduce the exact timing and location of these thunderstorms 


and their associated winds. On July 7, WRF modeled a thunderstorm over the Sandia Mountains that 


briefly produced strong northeast winds across the City of Albuquerque (Figure 69) and disrupted 


CAMx predictions of ozone formation and pollutant transport. Based on satellite imagery, some 


clouds did develop over the Sandia Mountains on July 7, and thunderstorms were observed north of 


the City of Albuquerque, but those storms did not affect observed winds at the Albuquerque airport. 


Despite this mismatch between observed and modeled winds, CAMx still produced a peak 8-hr 


ozone concentration near 70 ppb in Albuquerque/Bernalillo County on July 7. The air quality model 


still produces useful results despite imperfect hourly agreement with observations. 


 
Figure 69. Temperature (colors), wind vectors (arrows), and terrain (contour lines) modeled by 


WRF in the Albuquerque MSA on July 7, 2017, at 6:00 p.m. local time. 


CAMx was able to produce peak 8-hour ozone concentrations in excess of 70 ppb on both July 10 


and July 11. On July 10, Foothills was the high ozone site, but CAMx placed the highest ozone 


concentrations to the east and south of the City of Albuquerque. On July 11, the highest modeled 


concentrations were east and northeast of the City of Albuquerque. The peak modeled 


concentrations tended to be displaced from the peak monitored locations. The extent of the ozone 


plume across the Albuquerque MSA was modeled well on July 10, as the model produced 8-hour 


ozone concentrations of 60-65 ppb to the south at Los Lunas (in Valencia County), to the north at 
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Bernalillo (in Sandoval County), and to the west at Double Eagle, where the observed 8-hour ozone 


was 67 ppb. 


As in the June episode, higher modeled concentrations are displaced from the monitor locations, and 


on some days, modeled ozone concentrations are lower at the 4-km grid cell containing the Del 


Norte monitor. High modeled NO2 concentrations, associated with emissions from I-40 being 


allocated to this grid cell of the 4-km domain, are shown in Figure 70. Figure 71 shows the 4-km 


model grid cells in the vicinity of the Del Norte monitor.  


 


Figure 70. Hourly observed (blue line) and modeled (red line) NO2 concentrations at the Del 


Norte monitor during the July episode. 


 
 


Figure 71. Grid cells of the 4-km domain (white squares) in the City of Albuquerque near the 


Del Norte air quality monitoring site. 
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Time series of the observed and modeled hourly ozone concentrations in the Albuquerque MSA are 


shown in Figures 72 and 73. In general, the model underpredicts the highest observed 


concentrations during the day and overpredicts the lowest observed concentrations at night. 


Compared to the June episode, the model does a slightly better job of capturing the high ozone 


concentrations at most sites. Nighttime ozone is overpredicted, especially at Double Eagle and South 


Valley, but the daytime ozone predictions at Double Eagle and South Valley are quite good.  


CAMx underpredicts both daytime and nighttime ozone concentrations at the Del Norte monitor. 


Compared to the June episode, the model was somewhat better at sustaining the highest ozone 


concentrations during the afternoon hours. The modeled ozone still tends to drop more quickly in 


the late afternoon compared to the observations. 
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Figure 72. Time series of hourly observed (gray line) and modeled (red line) ozone 


concentrations in the Albuquerque MSA during July 3-14, 2017. 
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Figure 73. Time series of hourly observed (blue line) and modeled (orange line) ozone 


concentrations at the Double Eagle monitor during July 3-15, 2017. 


Time series of the observed and modeled peak 8-hr average ozone concentrations in the 


Albuquerque MSA are shown in Figures 74 and 75. Similar to the hourly results, the overall 


agreement between observed and modeled peak 8-hr ozone concentrations is good; the agreement 


is noticeably better in this episode than in the June episode. The model result is particularly good at 


the South Valley, Los Lunas, and Double Eagle monitoring sites, although the model underpredicts 


the high ozone concentration on July 7. The model also underpredicts the high ozone concentration 


on July 7 at the Del Norte site, and on July 10 at the Del Norte and Foothills sites. 
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Figure 74. Time series of observed (blue line) and modeled (orange line) peak 8-hr average 


ozone concentrations in the Albuquerque MSA during July 3-14, 2017. 
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Figure 75. Time series of observed (blue line) and modeled (orange line) peak 8-hr average 


ozone concentrations at the Double Eagle site during July 3-14, 2017. 


8.7 Summary 


Based on the MPE results and our statistical and diagnostic review, the base-case CAMx modeling is 


suitable for use in air quality modeling work, and is a useful tool for understanding ozone air quality 


and evaluating the impacts of future changes in emissions in Albuquerque/Bernalillo County. The 


overall model performance was within benchmarks for good air quality model performance (bias 


within ±15% of observed values and mean normalized error less than 35%). In the Albuquerque MSA, 


CAMx tracked the observed day-to-day changes in peak 8-hour ozone concentration, which 


indicates that the model captured the important local and regional meteorological conditions that 


affect pollutant concentrations in the region. 


The model results showed a consistent low bias when observed ozone concentrations were high 


(>60 ppb), which is not unusual for an air quality model. In the 4-km domain, the mean bias was 


around -9 ppb and the mean normalized error was around 15%. Model performance was better at 


some ozone monitors, with the best overall performance at the South Valley. Overall performance 


was slightly better for the July episode than for the June episode.  


Although hourly agreement was imperfect and CAMx did not always reproduce the highest ozone 


concentrations at the Albuquerque MSA monitoring sites, the model did produce ozone plumes with 


realistic spatial extents, with peak modeled 8-hour average ozone concentrations that were quite 


comparable to the maximum observed concentrations. The modeled ozone plumes were therefore 


displaced from their observed locations. One notable modeling challenge is that substantial mobile 


source NOx emissions from I-25 and I-40 are mixed into 4-km grid cells near the Del Norte site. This 


resulted in a reduction of modeled ozone concentrations around the Del Norte site, and is likely 


responsible for the additional bias and error at the Del Norte site. Therefore, it is important to 


examine model results at multiple sites when using the model to assess ozone impacts from emission 


controls. Based on the MPE results, reductions in mobile source NOx emissions may actually increase 


modeled ozone at Del Norte and reduce modeled ozone elsewhere. 
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Understanding the strengths and weakness of the air quality modeling results is important to put the 


results into context, and to anticipate potential challenges that may be encountered in the air quality 


modeling. As we anticipated from the WRF MPE, surface winds were a challenging aspect of the 


modeling. Differences in the timing and magnitude of terrain-driven diurnal wind shifts can affect 


ozone model performance. This impacted the CAMx model performance on some days, resulting in 


ozone plumes with reasonable magnitude and spatial extent, but imperfect placement and timing. 


Note that complex terrain is more challenging for the air quality modeling system because some 


terrain features, such as the Sandia Mountains, cannot be fully resolved by the modeling grid.  


Air quality observations are not fully representative of modeled grid volume averages, and emissions 


must artificially be mixed into relatively large grid volumes. Modeling at a higher spatial resolution 


(e.g., 1 km) could improve model performance, particularly at the Del Norte site, because the spatial 


distribution of NOx emissions from motor vehicles would be more accurately represented within the 


City of Albuquerque. This could reduce the emissions allocated to the model grid cell containing the 


Del Norte monitor and help alleviate the large ozone underestimation at that site. 
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9. Source Apportionment 


9.1 Overview 


This chapter documents results from the CAMx source apportionment modeling of ozone episodes 


in Albuquerque/Bernalillo County during June and July 2017. The source apportionment modeling 


was conducted using the Ozone Source Apportionment Technology (OSAT) feature in CAMx. A 


source tagging strategy was developed in consultation with Albuquerque EHD staff to evaluate the 


role of local and non-local emissions, specific emission source sectors (biogenic emissions, on-road 


mobile sources, and fires), and selected individual emission sources on ozone concentrations in 


Albuquerque/Bernalillo County. The modeling episodes selected for this analysis represent the 


majority of high ozone days in Albuquerque/Bernalillo County during 2017, and are described in 


Chapter 2. 


Figure 76 summarizes the average ozone source contributions in Albuquerque/Bernalillo County for 


days in the June 2017 and July 2017 modeling episodes when the peak modeled ozone 


concentration in Albuquerque/Bernalillo County was greater than or equal to 65 ppb. The source 


apportionment results show stark differences between the June and July 2017 ozone episodes. The 


high ozone concentrations in Albuquerque/Bernalillo County during the June episode were largely 


driven by non-local emissions from outside Albuquerque/Bernalillo County and New Mexico, 


whereas the high ozone concentrations during the July episode were driven more strongly by local 


emissions from within Albuquerque/Bernalillo County and New Mexico. 
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Figure 76. Average ozone source contributions in Albuquerque/Bernalillo County for days in 


the June episode (top) and July episode (bottom) when modeled peak 8-hr average ozone 


concentrations were greater than or equal to 65 ppb. The pie charts on the left represent the 


total ozone contribution, and the pie charts on the right represent the portion of ozone 


contributed by anthropogenic emissions in New Mexico. 
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These source apportionment results have important implications for air quality planning. The 


meteorological conditions, fire activity, and regional pollutant transport patterns that were associated 


with high ozone in Albuquerque/Bernalillo County were very different between the two modeling 


episodes. During the June episode, contributions from the western states and the CAMx boundary 


condition dominated ozone in Albuquerque/Bernalillo County and throughout New Mexico. 


Modeled ozone contributions from fires were up to 2 ppb in Albuquerque/Bernalillo County, and 


greater than 5 ppb in New Mexico as a result of fires burning within the state. Given the relatively 


small contributions from local anthropogenic emissions in June (about 6 ppb), local emission controls 


within Albuquerque/Bernalillo County would not be effective for reducing ozone concentrations in 


Albuquerque/Bernalillo County under these meteorological conditions. During the July episode, 


ozone contributions due to anthropogenic emissions from within Albuquerque/Bernalillo County 


were more prominent (12 ppb), and therefore local emission controls within Albuquerque/Bernalillo 


County would be more effective at reducing ozone concentrations under similar meteorological 


conditions.  


Ozone contributions in Albuquerque/Bernalillo County from the Four Corners, San Juan, and Prewitt 


Escalante power plants in New Mexico were less than 1 ppb (combined) on most days, as the 


regional wind patterns often limited their influence. On many days, ozone contributions from 


anthropogenic emissions in California, Texas, and other western states were larger than contributions 


from the major New Mexico power plants. The recent decommissioning of two units at the San Juan 


power plant, and the recent addition of NOx emission controls at the Four Corners power plant, will 


reduce future air quality impacts from these facilities. 


9.2 CAMx Source Apportionment Configuration 


9.2.1 Modeling Approach  


Ozone concentrations observed at any site may result from a combination of transported and locally 


produced ozone. Locally produced ozone may be a result of local or transported ozone precursors. 


Successful air quality planning requires an understanding of source contributions to ozone 


concentrations. The OSAT method developed for CAMx quantifies the contribution of various 


emissions source categories and regions to modeled ozone concentrations. This is accomplished by 


tracking the NOx and VOC emissions from each upwind source category and/or region of interest as 


well as the ozone produced by reactions of those emissions. Source contribution analysis can be 


used to identify and apportion the emissions sources contributing to local ozone concentrations. For 


example, source contribution analysis can be used to answer questions such as “How much lower 


would ozone values have been without wildfire emissions?” or “How much ozone in 


Albuquerque/Bernalillo County comes from emission sources outside Albuquerque/Bernalillo 


County?”  







● ● ●    9. Source Apportionment 


● ● ●    132 


Version 6.4 of CAMx includes recent updates to OSAT, known as OSAT3. OSAT3 includes an improved 


approach to handle NOx recycling and uses additional internal tracers to track source attribution of 


nitrogen through all forms of reactive nitrogen. The OSAT3 update improves estimates of local vs. 


non-local ozone contributions compared to prior versions of OSAT, and tends to allocate more ozone 


to long-range pollutant transport and less to local production.  


The CAMx source apportionment modeling was conducted with the Anthropogenic Precursor 


Culpability Assessment (APCA) option enabled. APCA is a variant of OSAT that takes into account the 


fact that certain source categories, such as biogenic emissions, are not controllable. For example, in 


situations where anthropogenic NOx combines with biogenic VOC, APCA allocates the resulting 


ozone production to the anthropogenic NOx emission source. As a result, using APCA results in more 


ozone formation attributed to anthropogenic NOx sources and less ozone formation attributed to 


biogenic VOC sources. The use of APCA is not discussed in EPA modeling guidance, but is consistent 


with EPA’s use of source apportionment in its CSAPR rulemaking (U.S. Environmental Protection 


Agency, 2016b). 


9.2.2 Source Tagging Strategy  


A tagging strategy was developed in consultation with Albuquerque EHD staff to capture potential 


ozone contributions from major NOx and VOC emission sources upwind of Albuquerque/Bernalillo 


County. To meet the objectives of the source contribution analysis, OSAT was configured to track 


ozone source contributions from several geographic source groups and emission source groups. 


Ozone contributions from a particular emissions source group are tracked for each source region. 


The combination of source region and emission source group is known as a “source tag.” A total of 


42 source tags were defined for this source apportionment assessment, which includes initial and 


boundary conditions that are tracked automatically by OSAT. 


The nine source regions for this study are shown in Figures 77 and 78. A separate source region is 


defined for the Denver area because emissions from that region may influence ozone concentrations 


in Albuquerque/Bernalillo County. Note that contributions from ozone and ozone precursors 


produced overseas (e.g., pollutant transport from Asia) are tracked through OSAT’s boundary 


condition tracers on the 36-km domain.33 CAMx tracks these boundary condition tracers as they 


propagate into the nested grids. International emissions from portions of Canada and Mexico that 


are within the modeling domain are represented by a single International source group. In 


Albuquerque/Bernalillo County, contributions from this international source category are mostly from 


Mexico since Canada is much further away than Mexico. Emissions from large water bodies, including 


the Pacific Ocean, Atlantic Ocean, Gulf of Mexico, and U.S. Great Lakes, are combined into a single 


“Offshore” source region. In some cases, a small portion of land-based emissions may be 


                                                   
33 Transport of ozone and precursor pollutants from Asia is predicted by the MOZART global model. The MOZART concentrations are 


brought into CAMx through the lateral boundary conditions of the 36-km domain and tracked by OSAT. 
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misallocated to the offshore category (and vice versa) due to imprecise alignment of model grid cells 


with the coastlines. 


 
Figure 77. Geographic source regions for the source apportionment modeling analysis, as 


depicted on the 36-km modeling domain.  


  


Figure 78. Geographic source regions for the source apportionment modeling analysis, as 


depicted on the 12-km (left) and 4-km (right) modeling domains. 
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In addition to the geographic source regions, ozone contributions were also tracked from four 


emissions source sectors: 


 Biogenic sources 


 On-road mobile sources 


 Wildland fire 


 Other anthropogenic emissions (e.g., nonroad mobile sources, EGU and non-EGU point 


sources, oil and gas sector, and other area sources).  


Ozone contributions were also tracked from three individual EGU point sources and one refinery: 


 Prewitt Escalante Generating Station 


 PNM San Juan Generating Station 


 Four Corners Power Plant 


 Western Refining Gallup Refinery 


The Escalante generating station is 85 miles west-northwest of the City of Albuquerque, while the 


San Juan and Four Corners power plants are in northwestern New Mexico about 150 miles from the 


City of Albuquerque. The Western Refining Gallup refinery is approximately 125 miles west-northwest 


from the City of Albuquerque. These four sources were tagged individually in the OSAT modeling. 


The average daily NOx emissions from these sources are shown in Table 35. The Western Refining 


Gallup refinery also emitted 0.1 tons/day of VOC.34  


Table 35. Average daily NOx emissions [tons/day] for individually tagged point sources in the 


source apportionment modeling. 


Source June Episode July Episode 


Prewitt Escalante 5 9 


San Juan 54 53 


Four Corners 31 33a 


Western Refining Gallup 1 1 


a Four Corners was not fully operational between July 9 and July 15. The NOx 


emissions from Four Corners averaged 55 tons/day between July 3 and July 8. 


The oil and gas sector is the biggest source of anthropogenic VOC emissions in New Mexico (see 


Chapter 7). However, resources were not sufficient to specifically track contributions from the oil and 


gas sector in this OSAT analysis; instead, this sector is included in the “other anthropogenic” 


                                                   
34 The Gallup refinery is permitted to emit 811 tons/year (2.22 tons/day) of NOx and 800 tons/year (2.19 tons/day) of VOCs. The 


facility reported 404 tons/year (1.1 tons/day) of NOx emissions for the 2014 NEI. 
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category. There is significant oil and gas activity in the northwestern and southeastern parts of New 


Mexico, and compressor stations are scattered throughout the Rio Grande Valley. The potential 


impact of oil and gas emissions on ozone in Albuquerque/Bernalillo County are explored as a 


sensitivity simulation in Chapter 10.  


9.3 Data Analysis Approach 


Raw output from a CAMx OSAT simulation consists of hourly ozone contributions from each source 


tag at each model grid cell. These hourly contributions were extracted and post-processed for all grid 


cells in Albuquerque/Bernalillo County. For each day and each grid cell, an 8-hr average ozone 


contribution for each source tag was calculated, based on the time period with the highest modeled 


8-hr average concentration at the receptor. This approach reflects contributions when the total 


modeled ozone concentrations are highest, and ensures that ozone contributions from all source 


tags sum to total modeled 8-hr ozone concentration each day. 


Ozone contributions can be determined by using the modeled 8-hr contributions in either an 


“absolute” or a “relative” sense. In the results shown here, absolute modeled contributions are used. 


Relative fractional (percentage) contributions are also shown. These fractional contributions can be 


combined with measured ambient concentrations to calculate ozone apportionment based on the 


relative source contributions. 


The overall base-case model performance was within benchmarks established by the air quality 


modeling community (see Chapter 8), but on some days the modeled ozone plumes were displaced 


from their observed positions. Therefore, to obtain a representative analysis of ozone source 


contributions, the daily contribution was calculated for the grid cell with the highest modeled ozone 


in Albuquerque/Bernalillo County.  


For each episode, the daily 8-hr ozone contributions for each tag were averaged across all days with 


modeled ozone concentrations greater than or equal to 65 ppb. This analysis approach is similar to 


the analysis approach established by EPA to support the CSAPR modeling analysis (U.S. 


Environmental Protection Agency, 2015b), except that the threshold used here is 65 ppb instead of 


70 ppb. A 65 ppb threshold was selected here to ensure that all days with significant modeled ozone 


in Albuquerque/Bernalillo County were included in the analysis. 


Several definitions of background ozone are used by EPA and researchers, depending on the study 


purpose and intended applications. Table 36 summarizes three common definitions of background 


ozone. Each definition builds upon the other. For example, natural background includes both the 


North American Background (NAB) and the U.S. Background (USB). Here, “background ozone” is 


defined as USB, which is the theoretical minimum ozone concentration achievable by U.S. regulatory 


policy. USB was also used by EPA to support the 2015 ozone NAAQS assessment (U.S. Environmental 


Protection Agency, 2014b). 
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Table 36. Definitions of background ozone. 


Type Definition 


Natural Background 
Ozone concentration in the absence of all anthropogenic 


ozone precursor emissions 


North American Background 
Ozone concentration in the absence of North American 


anthropogenic ozone precursor emissions 


U.S. Background 
Ozone concentration in the absence of United States 


anthropogenic ozone precursor emissions 


 


9.4 June 2017 Ozone Episode  


Figure 79 summarizes the average ozone source contributions in Albuquerque/Bernalillo County for 


days in the June 2017 modeling episode when the peak modeled ozone concentration in 


Albuquerque/Bernalillo County was greater than or equal to 65 ppb, based on the daily data shown 


in Tables 37 and 38. Green wedges in the pie charts indicate contributions from the boundary 


conditions, biogenic emissions, and wildland fire. These sources, along with international 


anthropogenic emissions, make up the U.S. background ozone contribution. The blue wedges in 


Figure 79 indicate anthropogenic emissions outside of New Mexico, while orange wedges indicate 


anthropogenic emissions from within New Mexico. Figure 79 is based on OSAT results from the three 


highest modeled ozone days, June 14-16. CAMx was one day late in capturing the local and regional 


increase in ozone concentrations, and therefore did not reproduce the high observed ozone 


concentrations in Albuquerque/Bernalillo County on June 13 (see Chapter 8). 
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Figure 79. Average ozone source contributions in Albuquerque/Bernalillo County for days in 


the June episode when modeled peak 8-hr average ozone concentrations were greater than 


or equal to 65 ppb. The chart on the left represents the total ozone contribution (68 ppb), and 


the chart on the right represents the portion of ozone (14%, or 10 ppb) due to anthropogenic 


emissions in New Mexico. 
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Table 37. Modeled daily ozone source contributions (ppb and percentage) in Albuquerque/Bernalillo County 


for the June episode due to anthropogenic emissions from Albuquerque/Bernalillo County (ABQ), New 


Mexico (NM), the Denver Front Range areas (DEN), Texas (TX), California (CA), other western states (West), 


other eastern states (East), Canada and Mexico (Intl), fire, offshore sources (Ofsh), biogenic sources (Biog), and 


boundary conditions (BC). The total indicates the peak modeled 8-hr ozone concentration in 


Albuquerque/Bernalillo County. Bold values indicate days when the modeled peak 8-hr average ozone was 


greater than or equal to 65 ppb. 


Date ABQ NM DEN TX CA West East Intl Fire Ofsh Biog BC Total 


6/12/2017 
2.43 


(5%) 


1.14 


(2%) 


0.00 


(0%) 


0.00 


(0%) 


0.00 


(0%) 


0.32 


(1%) 


0.00 


(0%) 


0.71 


(1%) 


0.91 


(2%) 


0.56 


(1%) 


0.61 


(1%) 


43.87 


(87%) 
50.55 


6/13/2017 
1.78 


(3%) 


1.54 


(3%) 


0.00 


(0%) 


0.00 


(0%) 


1.21 


(2%) 


1.48 


(3%) 


0.03 


(0%) 


0.56 


(1%) 


0.27 


(0%) 


0.46 


(1%) 


0.78 


(1%) 


46.45 


(85%) 
54.56 


6/14/2017 
6.08 


(9%) 


2.69 


(4%) 


0.00 


(0%) 


0.00 


(0%) 


1.24 


(2%) 


2.44 


(4%) 


0.02 


(0%) 


0.29 


(0%) 


0.52 


(1%) 


0.44 


(1%) 


1.31 


(2%) 


51.92 


(78%) 
66.95 


6/15/2017 
7.40 


(11%) 


2.52 


(4%) 


0.00 


(0%) 


0.00 


(0%) 


1.16 


(2%) 


5.03 


(7%) 


0.01 


(0%) 


0.29 


(0%) 


1.60 


(2%) 


0.25 


(0%) 


1.52 


(2%) 


49.08 


(71%) 
68.86 


6/16/2017 
4.57 


(7%) 


5.72 


(9%) 


0.00 


(0%) 


0.00 


(0%) 


1.97 


(3%) 


5.70 


(9%) 


0.01 


(0%) 


0.20 


(0%) 


2.06 


(3%) 


0.28 


(0%) 


2.37 


(4%) 


43.91 


(66%) 
66.79 


Table 38. Modeled daily ozone source contributions (ppb and percentage relative to the U.S. anthropogenic 


ozone contribution [Total Anthro]) for Albuquerque/Bernalillo County for the June episode due to on-road 


mobile source emissions from Albuquerque/Bernalillo County (ABQ Onroad) and New Mexico (NM Onroad), 


other anthropogenic emissions groups in Albuquerque/Bernalillo County (ABQ Other Anthro) and New 


Mexico (NM Other Anthro), the three individual EGU point sources in New Mexico that were tagged, Western 


Refining Gallup facility, and anthropogenic emissions outside of New Mexico (Other Anthro). Total Anthro 


indicates the total modeled U.S. anthropogenic ozone contribution in Albuquerque/Bernalillo County. Bold 


values indicate days when the total modeled peak 8-hr average ozone was greater than or equal to 65 ppb. 


Date 
ABQ 


Onroad 


ABQ 


Other 


Anthro 


Prewitt 


Escalante 


EGU 


San 


Juan 


EGU 


Four 


Corners 


EGU 


Western 


Refining 


NM 


Onroad 


NM 


Other 


Anthro 


Other 


Anthro 


Total 


Anthro 


6/12/2017 
1.12 


(22%) 


1.31 


(25%) 


0.00  


(0%) 


0.00 


(0%) 


0.00 


(0%) 


0.00 


(0%) 


0.68 


(13%) 


0.46 


(9%) 


1.59 


(31%) 
5.16 


6/13/2017 
0.86 


(12%) 


0.92 


(13%) 


0.13  


(2%) 


0.00 


(0%) 


0.00 


(0%) 


0.02 


(0%) 


0.83 


(12%) 


0.56 


(8%) 


3.74 


(53%) 
7.06 


6/14/2017 
2.85 


(22%) 


3.23 


(25%) 


0.06  


(0%) 


0.06 


(0%) 


0.05 


(0%) 


0.01 


(0%) 


1.64 


(12%) 


0.87 


(7%) 


4.43 


(34%) 
13.20 


6/15/2017 
3.71 


(22%) 


3.69 


(22%) 


0.04  


(0%) 


0.02 


(0%) 


0.02 


(0%) 


0.01 


(0%) 


1.61 


(10%) 


0.83 


(5%) 


6.75 


(41%) 
16.68 


6/16/2017 
2.36 


(13%) 


2.21 


(12%) 


0.23  


(1%) 


0.49 


(3%) 


0.47 


(3%) 


0.02 


(0%) 


2.97 


(16%) 


1.55 


(8%) 


8.15 


(44%) 
18.45 
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During the June episode, the modeled peak 8-hr average ozone concentration in 


Albuquerque/Bernalillo County was greater than 65 ppb on 3 days, with an average of 68 ppb on 


those days (the averaged peak monitored ozone on these days was 72 ppb). Of that 68 ppb, U.S. 


anthropogenic sources outside Albuquerque/Bernalillo County contributed 16 ppb (24% of total 


ozone), while the boundary conditions contributed 48 ppb (71% of total ozone). The remaining 4 


ppb (5% of total ozone) came from anthropogenic international emissions (mostly from Mexico), 


biogenic emissions, and fire.  


Emissions from fires contributed between 0.5 and 2.0 ppb of ozone (around 2% of total ozone) in 


Albuquerque/Bernalillo County on the high ozone days. Contributions from fire emissions in New 


Mexico and outside New Mexico on June 15 are shown in Figure 80. The largest ozone contributions 


from fires were modeled south and west of Albuquerque/Bernalillo County.  


 


Figure 80. Modeled daily 8-hr ozone contributions on June 15, 2017, from fire emissions in 


New Mexico (left) and outside New Mexico (right). Green contours indicate ozone 


contributions of at least 1 ppb.  


Notably, between June 13 and June 14 the ozone contribution from boundary conditions increased 


by 5 ppb, and ozone contributions from both local and non-local anthropogenic source groups 


increased as well. CAMx underestimated the peak 8-hr ozone concentration in 


Albuquerque/Bernalillo County by 12 ppb on June 13. This underestimation was likely due to 


underrepresented regional ozone contributions, and lower-than-expected local photochemical ozone 


production. Fire contributions were also low on June 13 compared to other modeled days; therefore, 


fire contributions may have also been underrepresented in the model on June 13. 
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Because the regional winds were blowing from the west and southwest during the June episode, 


there were some ozone contributions from anthropogenic emissions in California and the western 


states, but negligible contributions from the Denver Front Range region, Texas, and the eastern 


states. Anthropogenic emissions from California contributed between 1 and 2 ppb of ozone in 


Albuquerque/Bernalillo County during the June episode, while anthropogenic emissions from other 


western states contributed up to 6 ppb of ozone. 


The New Mexico Anthropogenic wedge in Figure 79 includes contributions from anthropogenic 


emissions within New Mexico, which accounted for 14% of the total ozone in Albuquerque/Bernalillo 


County and more than half of the total U.S. anthropogenic ozone contribution during the June 


episode. The pie chart on the right in Figure 79 further subdivides New Mexico’s anthropogenic 


contribution by on-road mobile source emissions from Albuquerque/Bernalillo County (ABQ Onroad) 


and elsewhere in New Mexico (NM Onroad), contributions from Prewitt Escalante, Four Corners, and 


San Juan EGUs, and other anthropogenic emissions from Albuquerque/Bernalillo County (ABQ Other 


Anthro) and elsewhere in New Mexico (NM Other Anthro). Nearly two-thirds of the in-state 


anthropogenic ozone contribution in Albuquerque/Bernalillo County comes from local emissions in 


Albuquerque/Bernalillo County, split almost equally between on-road mobile sources and other 


anthropogenic source sectors.  


On high ozone days, anthropogenic emissions from within Albuquerque/Bernalillo County 


contributed between 5 and 7 ppb of ozone in Albuquerque/Bernalillo County. On-road mobile source 


emissions from Albuquerque/Bernalillo County contributed between 2 and 4 ppb of ozone, while on-


road mobile source emissions from other counties in New Mexico contributed another 2 ppb.  


Emissions from the Four Corners, San Juan, and Prewitt Escalante power plants in New Mexico 


contributed up to 1.2 ppb of ozone (combined) in Albuquerque/Bernalillo County on June 16, and no 


ozone on the other days. Contributions from the Four Corners and San Juan EGUs were more 


pronounced north of Albuquerque/Bernalillo County, but winds were not favorable for transporting 


those emissions further south into Albuquerque/Bernalillo County (see Figure 81). The ozone 


contribution from the Western Refining Gallup facility was negligible in Albuquerque/Bernalillo 


County on all modeled days and therefore is not represented in Figure 79. Outside of 


Albuquerque/Bernalillo County, emissions from the Western Refining Gallup facility contributed up to 


0.7 ppb of ozone in New Mexico during the June episode. 
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Figure 81. Modeled daily 8-hr ozone contributions on June 15, 2017, from the Four Corners, 


San Juan, and Prewitt Escalante EGUs and the Western Refining Gallup refinery. Green contours 


indicate ozone contributions of at least 1 ppb.  


Emissions from non-EGU point sources (e.g., various industrial facilities, oil and gas exploration and 


production), nonroad mobile sources (e.g., construction equipment and locomotives), and other area 


sources (e.g., gas stations, dry cleaners, and livestock facilities) contributed significantly to ozone in 


Albuquerque/Bernalillo County. As emissions from on-road mobile sources and EGUs have decreased 


over time, the proportion of emissions from other emission source sectors has increased. This is 


consistent with findings from other recent modeled source apportionment assessments for major 


U.S. cities (Collet et al., 2014; Vijayaraghavan et al., 2016), and therefore it is important to account for 


non-EGU point sources, nonroad mobile sources, and other area sources when considering ozone 


impacts and potential emission control strategies. Potential ozone impacts from oil and gas 


exploration in New Mexico are examined in a sensitivity modeling scenario in Chapter 10. 
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9.5 July 2017 Ozone Episode 


Figure 82 summarizes the average ozone source contributions in Albuquerque/Bernalillo County for 


days in the July 2017 modeling episode when the peak modeled ozone concentration in 


Albuquerque/Bernalillo County was greater than or equal to 65 ppb, based on the daily data shown 


in Tables 39 and 40. Green wedges in the pie charts indicate contributions from the boundary 


conditions, biogenic emissions, and wildland fire. These sources, along with international 


anthropogenic emissions, make up the U.S. background ozone contribution. The blue wedges in 


Figure 82 indicate anthropogenic emissions outside of New Mexico, while the orange wedges 


indicate anthropogenic emissions from within New Mexico. Figure 82 is based on OSAT results from 


the seven highest modeled ozone days (July 5-8 and July 10-12). On July 8, CAMx over-predicted 


ozone concentrations in Albuquerque/Bernalillo County (67 vs. 58 ppb), likely due to the lack of 


cloud cover in the model compared to the observations (see Chapter 8).  


During the July episode, the modeled peak 8-hr average ozone concentration in 


Albuquerque/Bernalillo County was greater than 65 ppb on seven days, with an average of 69 ppb on 


those days (the averaged peak monitored ozone on these days was also 69 ppb). Of that 69 ppb, U.S. 


anthropogenic sources contributed 26 ppb (38% of total ozone), while the boundary conditions 


contributed 37 ppb (54% of total ozone). The remaining 6 ppb (8% of total ozone) came from 


anthropogenic international emissions (mostly from Mexico), biogenic emissions, and fire. 


Contributions from U.S. background ozone were smaller in the July episode than in the June episode. 


Anthropogenic international emissions (mostly from Mexico) were more important in the July 


episode and contributed between 0.6 and 2.4 ppb of ozone, or around 2% of total ozone in 


Albuquerque/Bernalillo County on high ozone days. Fires contributed between 0.6 and 1.5 ppb of 


ozone (around 1% of total ozone on average) in Albuquerque/Bernalillo County on the high ozone 


days, with larger fire contributions on July 10-12 compared to July 5-8. Notably, the ozone 


contribution from boundary conditions decreased (from 40 to 35 ppb) as the July ozone episode 


progressed, while ozone contributions from fire increased. 
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Figure 82. Average ozone source contributions in Albuquerque/Bernalillo County for days in 


the July episode when modeled peak 8-hr average ozone concentrations were greater than 


or equal to 65 ppb. The chart on the left represents the total ozone contribution (69 ppb), and 


the chart on the right represents the portion of ozone (24%, or 17 ppb) due to anthropogenic 


emissions in New Mexico. 
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Table 39. Modeled daily ozone source contributions (ppb and percentage) in Albuquerque/Bernalillo County 


for the July episode due to anthropogenic emissions from Albuquerque/Bernalillo County (ABQ), New 


Mexico (NM), the Denver Front Range areas (DEN), Texas (TX), California (CA), other western states (West), 


other eastern states (East), Canada and Mexico (Intl), fire, offshore sources (Ofsh), biogenic sources (Biog), and 


boundary conditions (BC). The total indicates the peak modeled 8-hr ozone concentration in 


Albuquerque/Bernalillo County. Bold values indicate days when the modeled peak 8-hr average ozone was 


greater than or equal to 65 ppb. 


Date ABQ NM DEN TX CA West East Intl Fire Ofsh Biog BC Total 


7/3/2017 
5.79 


(10%) 


1.87 


(3%) 


0.00 


(0%) 


0.07 


(0%) 


1.92 


(3%) 


2.28 


(4%) 


0.01 


(0%) 


2.11 


(4%) 


1.33 


(2%) 


1.45 


(3%) 


1.84 


(3%) 


37.12 


(67%) 
55.79 


7/4/2017 
5.02 


(8%) 


9.08 


(15%) 


0.00 


(0%) 


0.03 


(0%) 


2.24 


(4%) 


4.23 


(7%) 


0.01 


(0%) 


1.67 


(3%) 


1.51 


(2%) 


1.19 


(2%) 


2.84 


(5%) 


32.99 


(54%) 
60.81 


7/5/2017 
10.79 


(16%) 


3.33 


(5%) 


0.97 


(1%) 


0.01 


(0%) 


1.92 


(3%) 


5.52 


(8%) 


0.02 


(0%) 


0.60 


(1%) 


0.91 


(1%) 


0.54 


(1%) 


3.54 


(5%) 


40.14 


(59%) 
68.29 


7/6/2017 
13.19 


(19%) 


3.89 


(6%) 


0.87 


(1%) 


0.75 


(1%) 


0.95 


(1%) 


3.81 


(5%) 


0.23 


(0%) 


0.62 


(1%) 


0.73 


(1%) 


0.31 


(0%) 


5.04 


(7%) 


40.34 


(57%) 
70.73 


7/7/2017 
9.40 


(14%) 


4.21 


(6%) 


0.52 


(1%) 


2.95 


(4%) 


0.60 


(1%) 


2.32 


(3%) 


0.77 


(1%) 


1.13 


(2%) 


0.57 


(1%) 


0.27 


(0%) 


5.69 


(8%) 


38.91 


(58%) 
67.34 


7/8/2017 
9.18 


(14%) 


5.95 


(9%) 


0.90 


(1%) 


2.76 


(4%) 


0.70 


(1%) 


3.09 


(5%) 


0.67 


(1%) 


1.57 


(2%) 


0.99 


(1%) 


0.51 


(1%) 


4.82 


(7%) 


35.73 


(53%) 
66.87 


7/9/2017 
9.14 


(14%) 


4.26 


(7%) 


0.49 


(1%) 


1.02 


(2%) 


1.09 


(2%) 


5.92 


(9%) 


0.25 


(0%) 


1.40 


(2%) 


1.32 


(2%) 


0.48 


(1%) 


4.05 


(6%) 


34.15 


(54%) 
63.57 


7/10/2017 
16.47 


(23%) 


4.96 


(7%) 


1.36 


(2%) 


0.67 


(1%) 


0.97 


(1%) 


5.81 


(8%) 


0.30 


(0%) 


1.10 


(2%) 


1.46 


(2%) 


0.38 


(1%) 


4.61 


(6%) 


34.28 


(47%) 
72.37 


7/11/2017 
16.27 


(23%) 


5.07 


(7%) 


0.76 


(1%) 


0.99 


(1%) 


0.69 


(1%) 


4.19 


(6%) 


0.30 


(0%) 


1.22 


(2%) 


1.13 


(2%) 


0.33 


(0%) 


4.13 


(6%) 


35.84 


(51%) 
70.92 


7/12/2017 
11.03 


(17%) 


4.70 


(7%) 


0.34 


(1%) 


1.85 


(3%) 


1.38 


(2%) 


3.57 


(5%) 


0.23 


(0%) 


2.38 


(4%) 


1.03 


(2%) 


0.64 


(1%) 


3.71 


(6%) 


34.59 


(53%) 
65.45 


7/13/2017 
7.65 


(13%) 


5.16 


(9%) 


0.21 


(0%) 


1.18 


(2%) 


2.66 


(4%) 


3.14 


(5%) 


0.19 


(0%) 


2.47 


(4%) 


1.29 


(2%) 


0.99 


(2%) 


3.53 


(6%) 


31.73 


(53%) 
60.20 


7/14/2017 
5.20 


(10%) 


4.26 


(8%) 


0.06 


(0%) 


2.68 


(5%) 


0.62 


(1%) 


0.69 


(1%) 


0.27 


(1%) 


3.26 


(6%) 


0.42 


(1%) 


0.75 


(1%) 


2.81 


(5%) 


32.82 


(61%) 
53.84 


 


  







● ● ●    9. Source Apportionment 


● ● ●    145 


Table 40. Modeled daily ozone source contributions (ppb and percentage relative to the U.S. anthropogenic 


ozone contribution) in Albuquerque/Bernalillo County for the July episode due to on-road mobile source 


emissions from Albuquerque/Bernalillo County (ABQ Onroad) and New Mexico (NM Onroad), other 


anthropogenic emissions groups in Albuquerque/Bernalillo County (ABQ Other Anthro) and New Mexico (NM 


Other Anthro), the three individual EGU point sources that were tagged, the Western Refining Gallup facility, 


and anthropogenic emissions outside of New Mexico (Other Anthro). Total Anthro indicates the total modeled 


U.S. anthropogenic ozone contribution in Albuquerque/Bernalillo County. Bold values indicate days when the 


total modeled peak 8-hr ozone was greater than or equal to 65 ppb. 


Date 
ABQ 


Onroad 


ABQ 


Anthro 


Other 


Prewitt 


Escalante 


EGU 


San 


Juan 


EGU 


Four 


Corners 


EGU 


Western 


Refining 


NM 


Onroad 


NM 


Anthro 


Other 


Other 


Anthro 


Total 


Anthro 


7/3/2017 
2.72 


(18%) 


3.07 


(20%) 


0.18  


(1%) 


0.02 


(0%) 


0.04 


(0%) 


0.04 


(0%) 


0.93 


(6%) 


0.65 


(4%) 


7.85 


(51%) 
15.50 


7/4/2017 
2.34 


(10%) 


2.68 


(11%) 


0.04  


(0%) 


1.11 


(5%) 


1.51 


(6%) 


0.00 


(0%) 


3.71 


(16%) 


2.71 


(12%) 


9.37 


(40%) 
23.47 


7/5/2017 
5.24 


(22%) 


5.55 


(23%) 


0.01  


(0%) 


0.13 


 (1%) 


0.16 


 (1%) 


0.00 


(0%) 


2.20 


(9%) 


0.83 


(4%) 


9.58 


(40%) 
23.70 


7/6/2017 
6.73 


(27%) 


6.46 


(26%) 


0.01  


(0%) 


0.10 


(0%) 


0.14 


 (1%) 


0.00 


(0%) 


2.23 


(9%) 


1.42 


(6%) 


7.54 


(31%) 
24.63 


7/7/2017 
4.48 


(20%) 


4.92 


(22%) 


0.00  


(0%) 


0.02 


(0%) 


0.03 


(0%) 


0.00 


(0%) 


2.46 


(11%) 


1.70 


(8%) 


8.56 


(39%) 
22.17 


7/8/2017 
4.49 


(18%) 


4.69 


(19%) 


0.00  


(0%) 


0.04 


(0%) 


0.05 


(0%) 


0.00 


(0%) 


3.63 


(14%) 


2.23 


(9%) 


10.20 


(40%) 
25.33 


7/9/2017 
4.13 


(17%) 


5.01 


(21%) 


0.07  


(0%) 


0.13 


(1%) 


0.13 


(1%) 


0.00 


(0%) 


1.97 


(8%) 


1.97 


(8%) 


10.64 


(44%) 
24.05 


7/10/2017 
7.49 


(23%) 


8.99 


(28%) 


0.17  


(1%) 


0.28 


(1%) 


0.17  


(1%) 


0.02 


(0%) 


2.26 


(7%) 


2.07 


(6%) 


10.58 


(33%) 
32.03 


7/11/2017 
7.76 


(26%) 


8.51 


(29%) 


0.10  


(0%) 


0.28 


(1%) 


0.09 


(0%) 


0.01 


(0%) 


2.46 


(8%) 


2.13 


(7%) 


8.47 


(28%) 
29.81 


7/12/2017 
5.15 


(20%) 


5.88 


(23%) 


0.06  


(0%) 


0.37 


(1%) 


0.06 


(0%) 


0.01 


(0%) 


2.21 


(8%) 


1.98 


(8%) 


10.41 


(40%) 
26.13 


7/13/2017 
3.87 


(16%) 


3.78 


(16%) 


0.13  


(1%) 


0.87 


(4%) 


0.07 


(0%) 


0.01 


(0%) 


2.06 


(9%) 


2.02 


(9%) 


10.84 


(46%) 
23.65 


7/14/2017 
2.48 


(14%) 


2.71 


(15%) 


0.05  


(0%) 


0.10 


(0%) 


0.01 


(0%) 


0.01 


(0%) 


1.93 


(11%) 


2.17 


(12%) 


8.33 


(47%) 
17.79 


 


The regional winds during the July episode were generally blowing from the northeast, east, and 


southeast, depending on the day. As a result, there were some ozone contributions from 


anthropogenic emissions in Texas (as much as 3 ppb on a given day) and from the Denver Front 


Range region (as much as 1.4 ppb on a given day) on many of the modeled high-ozone days in 


Albuquerque/Bernalillo County. Because of regional recirculation, there were also significant ozone 


contributions from anthropogenic emissions in California and other western states (up to 6 ppb on a 
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given day). There were also small ozone contributions of up to 1% of total ozone from eastern states, 


compared to a negligible contribution during the June episode. 


The New Mexico Anthropogenic wedge in Figure 82 includes contributions from anthropogenic 


emissions within New Mexico, which accounted for 24% of the total ozone in Albuquerque/Bernalillo 


County and about two-thirds of the total U.S. anthropogenic ozone contribution during the July 


episode. In-state contributions were much larger in July than in June. The pie chart on the right in 


Figure 82 further subdivides New Mexico’s anthropogenic contribution by on-road mobile sources in 


Albuquerque/Bernalillo County (ABQ Onroad) and elsewhere in New Mexico (NM Onroad), 


contributions from Prewitt Escalante, Four Corners, and San Juan EGUs, and other anthropogenic 


emissions from Albuquerque/Bernalillo County (ABQ Other Anthro) and elsewhere in New Mexico 


(NM Other Anthro). About 75% of the in-state anthropogenic ozone contribution in 


Albuquerque/Bernalillo County comes from emissions in Albuquerque/Bernalillo County (compared 


to about two-thirds of the in-state contribution in the June episode), split almost equally between 


on-road mobile sources and other anthropogenic source sectors.35 Ozone contributions from on-


road mobile sources on July 10 are shown in Figure 83. 


 


Figure 83. Modeled daily 8-hr ozone contributions on July 10, 2017, from on-road mobile 


sources in Albuquerque/Bernalillo County (left) and from other counties in New Mexico (right). 


Green contours indicate ozone contributions of at least 1 ppb. The ozone contributions from 


on-road mobile source emissions in Albuquerque/Bernalillo County were as large as 7.6 ppb. 


                                                   
35 This includes emissions from construction equipment and other “nonroad” engines and vehicles, EGUs, and industrial fuel 


combustion. Rail emissions from Bernalillo County were not included in EPA’s 2014 modeling platform, but those emissions are small 


(less than 0.1 tons/day of NOx) and would not significantly impact the ozone source apportionment modeling analysis. 
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On high ozone days, anthropogenic emissions from within Albuquerque/Bernalillo County 


contributed between 9 and 16 ppb of ozone in Albuquerque/Bernalillo County (compared to 5-7 ppb 


in the June episode). On-road mobile sources from Albuquerque/Bernalillo County contributed 


between 5 and 8 ppb of ozone, while on-road mobile sources from other counties in New Mexico 


contributed another 2-3 ppb, with some of that coming from Sandoval and Valencia Counties.   


Emissions from the Four Corners, San Juan, and Prewitt Escalante power plants in New Mexico 


contributed up to 0.6 ppb (combined) of ozone in Albuquerque/Bernalillo County on July 10. The 


Four Corners EGU was not fully operational between July 9 and July 15, and therefore the modeled 


ozone impacts from Four Corners were negligible on those days. When Four Corners was fully 


operational, its daily emissions were higher in July than in June (see Table 35). The ozone 


contribution from Prewitt Escalante was never more than 0.2 ppb in Albuquerque/Bernalillo County 


on any given day during the July episode, and was negligible on several days. As in the June episode, 


the ozone contribution from the Western Refining Gallup facility was negligible in 


Albuquerque/Bernalillo County. 


Emissions from non-EGU point sources (e.g., various industrial facilities, oil and gas exploration and 


production), nonroad mobile sources (e.g., construction equipment and locomotives), and other area 


sources (e.g., gas stations, dry cleaners, and livestock facilities) contributed significantly to ozone in 


Albuquerque/Bernalillo. As emissions from on-road mobile sources and EGUs have decreased over 


time, the proportion of emissions from other emission source sectors has increased.  Therefore it is 


important to account for non-EGU point sources, nonroad mobile sources, and other area sources 


when considering ozone impacts and potential emission control strategies. Potential ozone impacts 


from oil and gas exploration in New Mexico are examined in a sensitivity modeling scenario in 


Chapter 10. 


9.6 Summary 


Ozone source apportionment modeling of the Albuquerque/Bernalillo County ozone episodes during 


June and July 2017 was conducted using CAMx. Calculations of ozone contributions were based on 


8-hr averages and the highest modeled ozone concentrations in Albuquerque/Bernalillo County. The 


source apportionment results show stark differences between the June and July 2017 ozone 


episodes. The ozone in Albuquerque/Bernalillo County during the June episode was driven largely by 


emissions outside of New Mexico, whereas ozone during the July episode was driven more strongly 


by local anthropogenic emissions from within Albuquerque/Bernalillo County and New Mexico. 


On high ozone days during the June episode, the boundary conditions accounted for 48 ppb of 


ozone in Albuquerque/Bernalillo County (or 72% of total ozone), while U.S. anthropogenic sources 


contributed 16 ppb (24% of total ozone). The remaining 4 ppb (4% of total ozone) came from 


anthropogenic international emissions (mostly from Mexico), biogenic emissions, and fire, with fires 


contributing about 1.5 ppb of ozone. On high ozone days, anthropogenic emissions from within 
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Albuquerque/Bernalillo County contributed between 5 and 7 ppb of ozone in Albuquerque/Bernalillo 


County, with around half of that from on-road mobile source. U.S. anthropogenic emissions outside 


of New Mexico contributed between 4 and 8 ppb of ozone in Albuquerque/Bernalillo County. Major 


power plants in New Mexico contributed up to around 1 ppb of ozone in Albuquerque/Bernalillo 


County on one day (June 16) during the episode.  


On high ozone days during the July episode, the boundary conditions contributed 37 ppb (54% of 


total ozone) while U.S. anthropogenic sources contributed 26 ppb (38% of total ozone). The 


remaining 6 ppb (8% of total ozone) came from anthropogenic international emissions (mostly from 


Mexico), biogenic emissions, and fire. On high ozone days, anthropogenic emissions from within 


Albuquerque/Bernalillo County contributed between 9 and 16 ppb of ozone in 


Albuquerque/Bernalillo County, with about half of that from on-road mobile sources. U.S. 


anthropogenic emissions from outside of New Mexico contributed between 7 and 10 ppb, with some 


contributions from emissions in Texas (as much as 3 ppb on a given day) and from the Denver Front 


Range region (as much as 1.4 ppb on a given day). Major power plants in New Mexico contributed 


less than 1 ppb of ozone in Albuquerque/Bernalillo County during the July episode  


These source apportionment results have important implications for air quality planning. The 


meteorological conditions, fire activity, and regional pollutant transport patterns that were associated 


with high ozone in Albuquerque/Bernalillo County were very different between the two modeling 


episodes. During the June episode, contributions from the western states and the CAMx boundary 


condition dominated the modeled ozone in Albuquerque/Bernalillo County. Modeled ozone 


contributions from fires were up to 2 ppb in Albuquerque/Bernalillo County, and greater than 5 ppb 


in New Mexico as a result of fires burning within the state. Given the relatively small contributions 


from local anthropogenic emissions within Albuquerque/Bernalillo County during the June episode 


(5-7 ppb), local emission controls within Albuquerque/Bernalillo County would not be effective for 


reducing ozone concentrations in Albuquerque/Bernalillo County under similar meteorological 


conditions. During the July episode, ozone contributions due to anthropogenic emissions within 


Albuquerque/Bernalillo County were more prominent (9-16 ppb), and therefore local emission 


controls within Albuquerque/Bernalillo County would be more effective for reducing ozone 


concentrations in Albuquerque/Bernalillo County under similar meteorological conditions.  


Ozone contributions in Albuquerque/Bernalillo County from the Four Corners, San Juan, and Prewitt 


Escalante power plants in New Mexico were less than 1 ppb (combined) on most days as the regional 


wind patterns often prevented emissions from these power plants from reaching 


Albuquerque/Bernalillo County. On many days, ozone contributions from anthropogenic emissions in 


California, Texas, and other western states were larger than contributions from the major New Mexico 


power plants. The recent decommissioning if two units at the San Juan power plant, and the recent 


addition of NOx emission controls at the Four Corners power plant, will reduce future air quality 


impacts from these facilities. 
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10. Sensitivity Analysis 


10.1 Overview 


This chapter summarizes and documents the results from eight base-case sensitivity air quality 


simulations conducted for ozone episodes in Albuquerque/Bernalillo County during June and July 


2017 using CAMx. The intent of these simulations was to test the sensitivity of ozone levels in 


Albuquerque/Bernalillo County to various local and non-local changes in VOC and NOx emissions. 


The results discussed in this chapter can be used to assess (1) whether ozone reductions should be 


accomplished through reductions in NOx emissions, VOC reductions, or both; and (2) under what 


types of conditions local emission reductions may be effective at reducing ozone concentrations. This 


analysis therefore has important implications for air quality planning. 


The eight sensitivity simulations summarized here were developed in consultation with the 


Albuquerque EHD and include 


 10% reduction of Albuquerque/Bernalillo County anthropogenic NOx emissions. 


 10% reduction of Albuquerque/Bernalillo County anthropogenic VOC emissions.  


 25% reduction of Albuquerque/Bernalillo County on-road mobile source NOx emissions. 


 25% reduction of New Mexico36 oil and gas emissions. 


 5% increase in on-road mobile source NOx emissions and 7% increase in on-road mobile 


source VOC emissions in Albuquerque/Bernalillo County, to reflect the impact of the 


Albuquerque/Bernalillo County Inspection and Maintenance (I&M) program. 


 An increase in NOx emissions from the Reeves and Rio Bravo power plants to 11.8 tons/day 


and 3.5 tons/day, respectively, to reflect the operation of these plants at permitted emission 


levels. 


 100% reduction of Sandoval County anthropogenic emissions. 


 100% reduction of Valencia County anthropogenic emissions. 


The results from these sensitivity modeling analyses built upon the findings from the source 


apportionment analysis (see Chapter 9): ozone in Albuquerque/Bernalillo County was more sensitive 


to changes in local NOx emissions in the July episode compared to the June episode. The results 


confirmed that emission reductions within Albuquerque/Bernalillo County would be less effective at 


reducing the ozone concentrations in Albuquerque/Bernalillo County for meteorological conditions 


                                                   
36 Oil and gas emissions were reduced throughout the 4-km modeling domain. The 4-km modeling domain includes all of New 


Mexico, plus small portions of neighboring Arizona, Colorado, Texas, and Utah. Almost all of the oil and gas activity in the 4-km 


domain is from New Mexico. 
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encountered during the June episode, but would be more effective at reducing ozone concentrations 


for meteorological conditions encountered during the July episode.  


The key findings from the sensitivity modeling analysis are as follows: 


 NOx emission controls will be effective at reducing ozone in Albuquerque/Bernalillo County. 


VOC emission controls may not be effective at reducing ozone unless they are substantial 


(>10%).  


 Emissions from Valencia and Sandoval counties impact ozone in Albuquerque/Bernalillo 


County by as much as 4 ppb. 


 The Reeves and Rio Bravo power plants would impact ozone in Albuquerque/Bernalillo 


County by as much as 3 ppb if they operated at permitted emission levels. 


 The I&M program in Albuquerque/Bernalillo County reduces on-road mobile source NOx 


emissions by 5% and VOC emissions by 7%, and reduces ozone in Albuquerque/Bernalillo 


County by up to 0.25 ppb.  


 Ozone in Albuquerque/Bernalillo County is sensitive to emissions from oil and gas operations 


in New Mexico. Reducing NOx and VOC emissions from the oil and gas sector in New Mexico 


by 25% would reduce ozone concentrations in Albuquerque/Bernalillo County by up to 1 


ppb.  


10.2 Analysis Approach 


CAMx sensitivity modeling was conducted for the June and July 2017 ozone episodes in 


Albuquerque/Bernalillo County described in Chapter 2. The 2017 base-case CAMx simulations 


described in Chapter 8 are the basis for this analysis. The CAMx configurations and inputs that were 


used for these sensitivity simulations are the same as those for the base-case modeling, except for 


changes in the NOx and VOC emissions that were associated with each emissions sensitivity case.  


A sensitivity analysis involves two types of CAMx simulations: a base-case simulation, and one or 


more sensitivity simulations. Here, the base case refers to the 2017 base-case simulation described in 


Chapter 8. In each sensitivity simulation, all input data and modeling options remain unchanged from 


the base case except for one input variable of interest. In this analysis, emissions inputs for eight 


alternative emissions scenarios were developed. To determine the impact of the emission control, a 


CAMx simulation with the alternative emissions is conducted, and then the difference in modeled 


concentrations between the base-case and sensitivity simulation is calculated. This approach was 


used to estimate the air quality impacts of the sensitivity scenarios described in this chapter.  


Raw output from a CAMx simulation consists of hourly ozone concentrations at each model grid cell 


for the modeling episodes. Hourly ozone concentrations from CAMx were extracted and  


post-processed for all grid cells in the 4-km resolution domain. For each modeled episode day, the 







● ● ●  10. Sensitivity Analysis 


● ● ●    151 


peak 8-hr average ozone concentration was calculated at each grid cell in the 4-km domain. The 


results from the sensitivity simulations were compared to those from the base-case simulations at the 


six ozone monitoring sites in the Albuquerque MSA. The overall base-case model performance was 


within the benchmarks established by the air quality modeling community (see Chapter 8), but on 


some days the modeled ozone plumes were displaced from their observed positions. Therefore, 


sensitivity modeling results were also analyzed for the grid cell with the highest daily modeled 8-hr 


ozone in Albuquerque/Bernalillo County (the “Bernalillo County Grid Cell with Modeled Maximum” 


location).  


Results of this sensitivity modeling analysis are described below. Results are shown for the eight 


sensitivity scenarios for each of the two modeling episodes, starting with the June episode. 


Differences in modeled peak 8-hr ozone concentrations, as well as spatial plots of modeled ozone 


differences, are provided below.  


10.3 June 2017 Ozone Episode 


Peak 8-hr average ozone concentrations during the June episode were relatively insensitive to 


changes in NOx and VOC emissions in Albuquerque/Bernalillo County. Of the sensitivity scenarios 


that were modeled, the largest changes in ozone occurred in the simulation with a 25% reduction of 


NOx and VOC emissions from the oil and gas sector. Small decreases—up to 0.4 ppb, in peak 8-hr 


average ozone concentrations at several sites across the sensitivity simulations—indicate NOx-limited 


conditions in Albuquerque/Bernalillo County. Peak 8-hr average ozone concentrations increased as a 


result of NOx emission reductions within the urban core of Albuquerque, including a 1.5 ppb (2.6%) 


increase at the Del Norte site, which was related to the underprediction of ozone concentration at 


that site in the base-case modeling (see Chapter 8).  


10.3.1 10% Reduction in NOx Emissions 


Figure 84 and Table 41 show the modeled impacts of a 10% reduction in NOx emissions in 


Albuquerque/Bernalillo County during the June episode. Spatial plots of the absolute concentration 


differences are shown in Figure 85. In this sensitivity simulation, a negative difference in modeled 


ozone concentrations indicates that reducing NOx emissions would decrease ozone concentrations. 


Reducing NOx emission in Albuquerque/Bernalillo County decreased modeled ozone concentrations 


at some sites in the Albuquerque MSA and increased ozone concentrations at others. The modeled 


peak 8-hr average ozone concentration decreased by as much as 0.24 ppb (0.4%) in 


Albuquerque/Bernalillo County. The peak 8-hr ozone concentration increased at the Del Norte, South 


Valley, and Foothills sites on most days in the June episode, and at the Bernalillo site (in Sandoval 


County) on June 12. This modeled increase was most pronounced at the Del Norte site (with a 


maximum increase of about 1 ppb), where the base-case modeling showed lower ozone 


concentrations relative to the surrounding grid cells. The increases in ozone might indicate VOC-
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limited conditions within some portions of the Albuquerque urban core. Under this chemistry regime, 


decreasing NOx emissions will decrease NOx-titration of ozone, leading to an increase in ozone 


concentration. There were high-modeled NO2 concentrations associated with large NOx emissions 


from I-40 that were allocated to the grid cell of the 4-km domain in which the Del Norte site is 


located. This resulted in a large ozone underestimation at the Del Norte site, and therefore the 


modeled VOC-limited conditions are likely an artifact of poor model performance at the Del Norte 


site. Elsewhere in Albuquerque/Bernalillo County, ozone concentrations generally decreased slightly 


or were unaffected in this sensitivity scenario. 


The spatial plots in Figure 85 indicate that the majority of NOx emissions in Albuquerque/Bernalillo 


County originated in the City of Albuquerque. While the reduction in local NOx emissions produced 


an ozone dis-benefit within the city, it appears that there was less NOx available to form ozone 


downwind of the city. 


 


Figure 84. Differences in peak 8-hr average ozone concentrations between the 10% NOx 


reduction sensitivity simulation and the base-case simulation in the June ozone episode at the 


Albuquerque MSA sites, and at the grid cell where the highest ozone concentration was 


modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled Maximum). 
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Table 41. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the 10% NOx reduction sensitivity simulation 


and the base-case simulation for the June ozone episode.  


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 0.96 1.8% 0.57 1.3% N/A 1.5% 


South Valley 0.46 0.8% -0.11 -0.2% 0.05 0.2% 


Foothills 0.16 0.3% -0.03 -0.1% 0.02 0.1% 


Bernalillo 0.10 0.2% -0.15 -0.3% N/A -0.1% 


Los Lunas 0.00 0.0% -0.11 -0.2% -0.05 -0.1% 


Double Eagle 0.00 0.0% -0.17 -0.3% N/A -0.1% 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


0.02 0.0% -0.24 -0.4% -0.18 0.0% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 85. Differences between peak 8-hr average ozone concentrations modeled in the 10% 


NOx reduction sensitivity simulation and in the base-case simulation for the June episode. 


Warm colors indicate an increase in ozone, while cool colors indicate a decrease. 
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10.3.2 10% Reduction in VOC Emissions  


Figure 86 and Table 42 show the modeled impacts of a 10% reduction of VOC emissions in 


Albuquerque/Bernalillo County during the June ozone episode. In this sensitivity simulation, a 


negative difference in modeled ozone concentrations indicates that reducing VOC emissions would 


decrease ozone concentrations. Modeled peak 8-hr ozone concentrations in Albuquerque/Bernalillo 


County were insensitive to a 10% change in local VOC emissions. Reducing VOC emissions by 10% in 


Albuquerque/Bernalillo County resulted in negligible decreases (no larger than 0.1 ppb) in peak 8-hr 


ozone concentrations. 


 


Figure 86. Differences in peak 8-hr average ozone concentrations between the 10% VOC 


reduction sensitivity simulation and base-case simulation in the June ozone episode at the 


Albuquerque MSA sites, and at the grid cell where the highest ozone concentration was 


modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled Maximum). 
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Table 42. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the 10% VOC reduction sensitivity 


simulation and the base-case simulation for the June ozone episode.  


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte -0.02 -0.1% -0.10 -0.2% N/A -0.1% 


South Valley -0.00 -0.0% -0.11 -0.2% -0.06 -0.1% 


Foothills 0.00 0.0% -0.11 -0.2% -0.07 -0.1% 


Bernalillo 0.00 0.0% -0.04 -0.1% N/A -0.0% 


Los Lunas 0.00 0.0% -0.05 -0.1% -0.05 -0.0% 


Double Eagle 0.00 0.0% -0.01 -0.0% N/A 0.0% 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


-0.01 -0.0% -0.08 -0.1% -0.06 -0.1% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 


10.3.3 25% Reduction in On-Road NOx Emissions 


Figure 87 and Table 43 show the modeled impacts of a 25% reduction of NOx emissions from on-


road mobile sources in Albuquerque/Bernalillo County during the June ozone episode. Spatial plots 


of the absolute concentration differences are shown in Figure 88. In this sensitivity simulation, a 


negative difference in modeled ozone concentrations indicates that reducing on-road mobile source 


NOx emissions would decrease ozone concentrations. 


The impact of reducing on-road mobile source NOx emissions on peak 8-hr ozone concentrations 


ranged from a 0.3 ppb (0.5%) decrease (on June 14 at the Bernalillo County Grid Cell with Modeled 


Maximum ozone) to a 1.5 ppb (2.6%) increase (on June 15 at the Del Norte site). The spatial 


distribution of the modeled impacts (see Figure 88) was similar to the spatial distribution shown in 


Figure 85, but the magnitude of the impacts was slightly larger. As previously discussed, the modeled 


increase in ozone concentrations at the Del Norte site was likely an artifact of poor model 


performance at the Del Norte monitoring site. 
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Figure 87. Differences in peak 8-hr average ozone concentrations between the 25% on-road 


NOx reduction simulation and base-case simulation in the June ozone episode at the 


Albuquerque MSA sites, and at the grid cell where the highest ozone concentration was 


modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled Maximum). 
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Table 43. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the 25% on-road NOx reduction sensitivity 


simulation and the base-case simulation for the June ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 1.46 2.6% 0.81 1.8% N/A 2.2% 


South Valley 0.59 1.0% -0.19 -0.3% 0.02 0.2% 


Foothills 0.21 0.4% -0.05 -0.1% 0.02 0.2% 


Bernalillo 0.14 0.3% -0.21 -0.3% N/A -0.1% 


Los Lunas 0.00 0.0% -0.15 -0.2% -0.08 -0.1% 


Double Eagle 0.00 -0.0% -0.23 -0.4% N/A -0.1% 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


0.02 0.0% -0.32 -0.5% -0.26 -0.3% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 88. Differences between peak 8-hr average ozone concentrations modeled in the 25% 


on-road NOx reduction sensitivity simulation and in the base-case simulation for the June 


episode. Warm colors indicate an increase in ozone, while cool colors indicate a decrease. 
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10.3.4 25% Reduction in NOx and VOC Emissions in the Oil and 


Gas Sector 


Figure 89 and Table 44 show the modeled impacts of 25% reductions of NOx and VOC emissions 


from the oil and gas sector in New Mexico during the June ozone episode. Spatial plots of the 


absolute concentration are shown in Figure 90. In this sensitivity simulation, a negative difference in 


modeled ozone concentrations indicates that reducing emissions from the oil and gas sector in New 


Mexico would decrease ozone concentrations. 


Reducing domain-wide emissions from the oil and gas sector by 25% decreased the peak 8-hr 


average ozone concentrations in the Albuquerque MSA by as much as 0.4 ppb (0.7%). On each day 


during the episode, the modeled impacts were similar at all sites in the Albuquerque MSA. The 


spatial distribution of modeled ozone impacts on June 16 (Figure 91) shows that oil and gas 


emissions affected modeled ozone concentrations in Albuquerque/Bernalillo County and throughout 


the 4-km domain. The largest ozone impacts (> 1 ppb) were located within or near the oil and gas 


producing regions of northwest and southeast New Mexico. 


 


Figure 89. Differences in peak 8-hr average ozone concentrations between the 25% 


reductions in NOx and VOC emissions from the oil and gas sector simulation and the base-


case simulation in the June ozone episode at the Albuquerque MSA sites, and at the grid cell 


where the highest ozone concentration was modeled in the base-case simulation (Bernalillo 


County Grid Cell with Modeled Maximum). 
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Table 44. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the 25% NOx and VOC reductions in the oil 


and gas sector sensitivity simulation and the base-case simulation for the June ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte -0.02 -0.1% -0.24 -0.5% N/A -0.2% 


South Valley -0.01 -0.0% -0.25 -0.4% -0.10 -0.2% 


Foothills -0.02 -0.1% -0.34 -0.6% -0.13 -0.3% 


Bernalillo -0.02 -0.0% -0.39 -0.7% N/A -0.3% 


Los Lunas -0.01 -0.0% -0.30 -0.5% -0.30 -0.2% 


Double Eagle 0.00 -0.0% -0.25 -0.5% N/A -0.2% 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


-0.01 -0.0% -0.34 -0.5% -0.19 -0.2% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 90. Differences between peak 8-hr average ozone concentrations modeled in the 25% 


reductions in NOx and VOC emissions from the oil and gas sector sensitivity simulation and in 


the base-case simulation for the June episode. Warm colors indicate an increase in ozone, 


while cool colors indicate a decrease. 
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Figure 91. Spatial plot of the differences in peak 8-hr average ozone concentrations modeled 


in the 25% reduction in both NOx and VOC emissions from the oil and gas sector in the 4-km 


resolution modeling domain simulation and in the base-case simulation on June 16. Warm 


colors indicate an increase in ozone, while cool colors indicate a decrease. 


10.3.5 Impact of the Albuquerque/Bernalillo County I&M Program 


Figure 92 and Table 45 show the modeled impacts of 5% and 7% increases of on-road mobile source 


NOx and VOC emissions, respectively, reflecting the impact of the Albuquerque/Bernalillo County 


I&M program during the June ozone episode. In this sensitivity simulation, there is an increase in 


modeled on-road mobile source emissions associated with the possibility of not having an I&M 


program; therefore, a positive difference in modeled ozone concentrations indicates a modeled 


benefit of the Albuquerque/Bernalillo County I&M program. 


The increase in modeled on-road mobile source emissions associated with the possibility of not 


having an I&M program resulted in increases of up to 0.1 ppb in modeled peak 8-hr ozone 


concentrations in Albuquerque/Bernalillo County. Therefore, the I&M program had a small positive 


impact at reducing modeled ozone concentrations during the June episode. 


The purpose of an I&M program is to ensure that motor vehicles are operating in a manner that 


meets federal, state, and local emission standards. The Albuquerque EHD uses the EPA MOVES model 


and detailed travel activity data to estimate motor vehicle emissions in Albuquerque/Bernalillo 


County. Compliance with the current I&M program is built into the MOVES model modeling 
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conducted by Albuquerque EHD, and these emissions estimates are reported to EPA and included in 


the NEI. Without an I&M program, there is risk that the motor vehicle emissions in 


Albuquerque/Bernalillo County would fail to meet the projections made by Albuquerque EHD. The 


actual impact on emissions and ozone air quality will be sensitive to how vehicle owners might 


maintain their vehicles in the absence of an I&M program, and therefore how much credit (in terms 


of emissions reductions) should be assumed for I&M program compliance. I&M programs can 


produce benefits for other pollutants, such as NO2 and particulate matter, which are important for 


protecting air quality near major roadways. 


 


Figure 92. Differences in peak 8-hr average ozone concentrations between the I&M program 


sensitivity simulation and the base-case simulation in the June ozone episode at the 


Albuquerque MSA sites, and at the grid cell where the highest ozone concentration was 


modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled Maximum). 
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Table 45. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the Albuquerque/Bernalillo County I&M 


program sensitivity simulation and the base-case simulation for the June ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte -0.16 -0.4% -0.28 -0.5% N/A N/A 


South Valley 0.04 0.1% -0.10 -0.2% 0.00 0.0% 


Foothills 0.01 0.0% -0.04 -0.1% 0.01 0.0% 


Bernalillo 0.05 0.1% -0.02 -0.1% N/A N/A 


Los Lunas 0.04 0.1% 0.00 0.0% 0.03 0.0% 


Double Eagle (SAF) 0.05 0.1% 0.00 0.0% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


0.07 0.1% -0.00 -0.0% 0.06 0.1% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 


10.3.6 Operation of Reeves and Rio Bravo Power Plants at 


Permitted Emission Levels 


The Rio Bravo and Reeves EGUs are located in Bernalillo County near the City of Albuquerque and are 


considered “peaker plants” because they operate as needed when energy demand is high. These 


power plants receive an operating permit from the Albuquerque EHD under EPA’s Title V major point 


source program. These power plants are permitted to operate within a specified amount of emissions 


with daily and annual emission limits, and they report their hourly emissions to EPA’s Clean Air 


Markets Division (CAMD). During June 2017, these facilities operated well below their permitted 


emission levels. To simulate the potential air quality impacts of the Rio Bravo and Reeves facilities 


operating at permitted emission levels, the daily NOx and VOC emissions for those facilities in the 


modeling inventory were set to the permitted emission levels. This sensitivity simulation is intended 


to examine potential air quality impacts if these facilities had emitted at permitted levels.  


Figure 93 and Table 46 show the modeled impacts of increasing NOx emissions from the Reeves and 


Rio Bravo power plants to permitted emission levels (11.8 and 3.5 tons/day, respectively) during the 


June ozone episode. Spatial plots of the absolute concentration differences are shown in Figure 94. 


In this sensitivity simulation, a positive difference in modeled ozone concentration indicates that 


increasing emissions at the Reeves and Rio Bravo power plants to permitted emission levels would 


increase ozone concentrations. 
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Increasing the NOx emissions from these two power plants to permitted levels increased modeled 


peak 8-hr ozone concentrations in Albuquerque/Bernalillo County by as much as 0.5 ppb during the 


June episode. At the Del Norte monitoring site, the modeled ozone concentration decreased by as 


much as 0.8 ppb. The plots in Figure 94 illustrate the spatial extent of the ozone impacts. These 


results show that if the Reeves and Rio Bravo power plants had operated at permitted emission 


levels, ozone concentrations during the June 2017 episode in Albuquerque/Bernalillo County would 


likely have been higher. 


 


Figure 93. Differences in peak 8-hr average ozone concentrations between the simulation 


with Reeves and Rio Bravo power plants operating at permitted emission levels and the base-


case simulation in the June ozone episode at the Albuquerque MSA sites, and at the grid cell 


where the highest ozone concentration was modeled in the base-case simulation (Bernalillo 


County Grid Cell with Modeled Maximum). 
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Table 46. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the sensitivity simulation with the Reeves 


and Rio Bravo power plants operating at permitted emission levels and the base-case 


simulation for the June ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 0.29 0.5% -0.79 -1.5% N/A N/A 


South Valley 0.53 0.9% -0.68 -1.1% -0.02 -0.0% 


Foothills 0.05 0.1% -0.12 -0.2% -0.12 -0.2% 


Bernalillo 0.17 0.3% -0.19 -0.4% N/A N/A 


Los Lunas 0.53 0.9% 0.00 0.0% 0.08 0.1% 


Double Eagle (SAF) 0.25 0.4% 0.00 0.0% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


0.52 0.8% -0.10 -0.2% 0.38 0.6% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 94. Differences between peak 8-hr average ozone concentrations modeled in the 


sensitivity simulation with Reeves and Rio Bravo power plants operating at permitted emission 


levels and in the base-case simulation for the June episode. Warm colors indicate an increase 


in ozone, while cool colors indicate a decrease. 
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10.3.7 100% Reduction of Sandoval County Emissions 


Figure 95 and Table 47 show the modeled impacts of removing all anthropogenic emissions from 


Sandoval County during the June ozone episode. Spatial plots of the absolute concentration 


differences are shown in Figure 96. This type of sensitivity simulation is also referred to as a “zero-


out” simulation since the anthropogenic emissions in Sandoval County are set to zero. In this 


sensitivity simulation, a negative difference in modeled ozone concentrations indicates that removing 


anthropogenic emissions from Sandoval County would decrease ozone concentrations. 


Removing anthropogenic emissions from Sandoval County decreased modeled peak 8-hr ozone 


concentrations in Albuquerque/Bernalillo County during the June episode. The largest reductions (up 


to 1.5 ppb) were at the Foothills site, which is the closest Albuquerque/Bernalillo site to Sandoval 


County. Reductions in ozone concentration were also modeled at the Del Norte site (up to 1.0 ppb). 


There were modeled increases (between 1 and 2 ppb) in peak 8-hr ozone concentration at the 


Bernalillo site in Sandoval County on three of the five days in the June episode, but there were also 


modeled decreases in ozone concentration of greater than 1 ppb elsewhere in Sandoval County (see 


Figure 96). Results from this simulation show that ozone in Albuquerque/Bernalillo County is 


sensitive to anthropogenic emissions from Sandoval County. 
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Figure 95. Differences in peak 8-hr average ozone concentrations between the Sandoval 


County anthropogenic emissions zero-out sensitivity simulation and the base-case simulation 


in the June ozone episode at the Albuquerque MSA sites, and at the grid cell where the 


highest ozone concentration was modeled in the base-case simulation (Bernalillo County Grid 


Cell with Modeled Maximum). 
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Table 47. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the Sandoval County anthropogenic 


emissions zero-out sensitivity simulation and the base-case simulation for the June ozone 


episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 0.00 0.0% -1.04 -2.0% N/A N/A 


South Valley 0.00 0.0% -0.52 -0.8% -0.27 -0.4% 


Foothills -0.01 -0.0% -1.51 -2.6% -1.32 -2.0% 


Bernalillo 1.72 3.5% -0.12 -0.2% N/A N/A 


Los Lunas 0.00 0.0% -0.25 -0.4% -0.16 -0.2% 


Double Eagle (SAF) 0.00 0.0% -0.53 -0.9% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


-0.01 -0.0% -0.60 -0.9% -0.47 -0.7% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 96. Differences between peak 8-hr average ozone concentrations modeled in the 


Sandoval County anthropogenic emissions zero-out sensitivity simulation and in the base-case 


simulation for the June episode. Warm colors indicate an increase in ozone, while cool colors 


indicate a decrease. 
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10.3.8 100% Reduction of Valencia County Emissions 


Figure 97 and Table 48 show the modeled impacts of removing anthropogenic emissions from 


Valencia County during the June ozone episode. Spatial plots of the absolute concentration 


differences are shown in Figure 98. This type of sensitivity simulation is also referred to as a “zero-


out” simulation since the anthropogenic emissions in Valencia County are set to zero. In this 


sensitivity simulation, a negative difference in modeled ozone concentrations indicates that removing 


anthropogenic emissions from Valencia County would decrease ozone concentrations. 


Removing anthropogenic emissions from Valencia County decreased modeled peak 8-hr ozone 


concentrations in Albuquerque/Bernalillo County during the June episode. The largest reductions (up 


to 2.1 ppb) were at the South Valley site, which is the closest Albuquerque/Bernalillo County site to 


Valencia County. Maximum daily reductions in peak 8-hr ozone concentrations ranged from 0.7-2.1 


ppb across all sites in the Albuquerque MSA. Modeled ozone concentrations increased by 1.1 ppb on 


June 13 at the Los Lunas site, but outside of Los Lunas, decreases in ozone concentration of greater 


than 1 ppb were modeled in Valencia County on most episode days (see Figure 98). In the June 


episode, ozone concentrations in Albuquerque/Bernalillo County were more sensitive to Valencia 


County emissions compared to Sandoval County emissions. Results from this simulation show that 


ozone in Albuquerque/Bernalillo County is sensitive to anthropogenic emissions from Valencia 


County. 
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Figure 97. Differences in peak 8-hr average ozone concentrations between the Valencia 


County anthropogenic emissions zero-out sensitivity simulation and the base-case simulation 


in the June ozone episode at the Albuquerque MSA sites, and at the grid cell where the 


highest ozone concentration was modeled in the base-case simulation (Bernalillo County Grid 


Cell with Modeled Maximum). 
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Table 48. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations modeled in the Valencia County anthropogenic 


emissions zero-out sensitivity simulation and in the base-case simulation for the June ozone 


episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 0.01 0.0% -1.46 -2.6% N/A N/A 


South Valley 0.04 0.1% -2.08 -3.3% -1.84 -2.8% 


Foothills 0.00 0.0% -1.04 -1.9% -0.16 -0.2% 


Bernalillo 0.00 0.0% -0.73 -1.5% N/A N/A 


Los Lunas 1.08 2.2% -1.96 -3.2% 0.1 0.2% 


Double Eagle (SAF) 0.00 0.0% -0.69 -1.2% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


0.00 0.0% -0.95 -1.4% -0.77 -1.1% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 







● ● ●  10. Sensitivity Analysis 


● ● ●    176 


 
Figure 98. Differences between peak 8-hr average ozone concentrations modeled in the 


Valencia County anthropogenic emissions zero-out sensitivity simulation and in the base-case 


simulation for the June episode. Warm colors indicate an increase in ozone, while cool colors 


indicate a decrease. 
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10.4 July 2017 Ozone Episode 


Modeled ozone concentrations in Albuquerque/Bernalillo County were more sensitive to changes in 


emissions during the July episode compared to the June episode. Therefore, for any given sensitivity 


scenario, the change in modeled ozone concentration was typically larger during the July episode. Of 


the sensitivity scenarios that were modeled, the largest changes in ozone occurred in the simulation 


with a 25% reduction in Albuquerque/Bernalillo County on-road mobile source NOx emissions. The 


modeled peak 8-hr average ozone concentration in Albuquerque/Bernalillo County was relatively 


insensitive to the 10% reduction in local VOC emissions. The 25% reduction of both NOx and VOC 


emissions from the oil and gas sector throughout New Mexico decreased peak 8-hr average ozone 


concentrations in Albuquerque/Bernalillo County by an average of 0.3 ppb across all episode days 


and sites, and by more than 1 ppb on one episode day. The results of these sensitivity simulations 


indicate that local NOx emissions, as well as statewide oil and gas sector emissions, impacted ozone 


concentrations in Albuquerque/Bernalillo County during the July episode. As in the June episode, 


reducing NOx emissions in Albuquerque/Bernalillo County increased peak 8-hr average ozone 


concentrations at the Del Norte site during the July episode.37 


10.4.1 10% Reduction in NOx Emissions 


Figure 99 and Table 49 show the modeled impacts of a 10% reduction of NOx emissions in 


Albuquerque/Bernalillo County during the July ozone episode. Spatial plots of the absolute 


concentration differences are shown in Figure 100. In this sensitivity simulation, a negative difference 


in modeled ozone concentrations indicates that reducing NOx emissions would decrease ozone 


concentrations. 


In the July episode, reducing NOx emissions in Albuquerque/Bernalillo County by 10% decreased 


modeled peak 8-hr average ozone concentrations by as much as 1.0 ppb on high ozone days. The 


largest decreases were 0.9 ppb at the South Valley site on July 10, 0.8 ppb at the Foothills site on 


July 11, and 1.0 ppb at the Bernalillo County Grid Cell with Modeled Maximum ozone on July 10. 


These results indicate NOx-limited conditions in Albuquerque/Bernalillo County. As in the June 


episode, reducing NOx emissions increased modeled ozone concentrations at the Del Norte site.37 


                                                   
37 As discussed earlier, the increase in ozone at the Del Norte site are likely an artifact of poor model performance at that site, and it 


should not be considered a reliable result to inform air quality management decisions. 
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Figure 99. Differences in peak 8-hr average ozone concentrations between the 10% reduction 


in local NOx emissions simulation and the base-case simulation in the July ozone episode at 


the Albuquerque MSA sites, and at the grid cell where the highest ozone concentration was 


modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled Maximum). 
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Table 49. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the 10% NOx reduction sensitivity simulation 


and the base-case simulation for the July ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 0.96 1.6% 0.12 0.2% N/A 1.1% 


South Valley 0.27 0.5% -0.94 -1.3% -0.49 -0.3% 


Foothills 0.00 0.0% -0.81 -1.2% -0.81 -0.3% 


Bernalillo 0.00 0.0% -0.52 -0.8% -0.52 -0.2% 


Los Lunas -0.01 -0.0% -0.52 -0.8% N/A -0.3% 


Double Eagle 0.00 0.0% -0.62 -1.0% N/A -0.5% 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


-0.16 -0.3% -0.95 -1.3% -0.54 -0.7% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 100. Differences between peak 8-hr average ozone concentrations modeled in the 


10% NOx reduction sensitivity simulation and in the base-case simulation for the July episode. 


Warm colors indicate an increase in ozone, while cool colors indicate a decrease. 
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10.4.2 10% Reduction in VOC Emissions 


Figure 101 and Table 50 show the modeled impacts of a 10% reduction of VOC emissions in 


Albuquerque/Bernalillo County during the July ozone episode. In this sensitivity simulation, a 


negative difference in modeled ozone concentrations indicates that reducing VOC emissions would 


decrease ozone concentrations. As in the June episode, peak 8-hr ozone concentrations in 


Albuquerque/Bernalillo County were relatively insensitive to a 10% changes in local VOC emissions. 


Peak 8-hr ozone concentrations in Albuquerque/Bernalillo County decreased by no more than 0.25 


ppb (0.4%). 


 


Figure 101. Differences in peak 8-hr average ozone concentrations between the 10% 


reduction in local VOC emissions simulation and the base-case simulation in the July ozone 


episode at the Albuquerque MSA sites, and at the grid cell where the highest ozone 


concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 


Modeled Maximum). 
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Table 50. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the 10% VOC reduction sensitivity 


simulation and the base-case simulation for the July ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte -0.03 -0.1% -0.25 -0.4% N/A -0.2% 


South Valley -0.01 -0.0% -0.11 -0.2% -0.10 -0.1% 


Foothills 0.00 0.0% -0.08 -0.1% -0.08 -0.0% 


Bernalillo 0.00 0.0% -0.05 -0.1% -0.05 -0.0% 


Los Lunas 0.00 0.0% -0.04 -0.1% N/A -0.0% 


Double Eagle 0.00 0.0% -0.03 -0.1% N/A -0.0% 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


-0.03 -0.1% -0.22 -0.3% -0.11 -0.1% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 


10.4.3 25% Reduction in On-Road NOx Emissions 


Figure 102 and Table 51 show the modeled impacts of a 25% reduction of NOx emissions from on-


road mobile sources in Albuquerque/Bernalillo County during the July ozone episode. Spatial plots of 


the absolute concentration differences are shown in Figure 103. In this sensitivity simulation, a 


negative difference in modeled ozone concentrations indicates that reducing on-road mobile source 


NOx emissions would decrease ozone concentrations. 


Reducing on-road mobile source NOx emissions in Albuquerque/Bernalillo County by 25% decreased 


peak 8-hr average ozone concentrations at all monitoring sites in the Albuquerque MSA except Del 


Norte.38 The largest decreases in modeled ozone were 1.2 ppb at the South Valley site on July 10, 1.1 


ppb at the Foothills site on July 11, and 1.1 ppb at the Bernalillo County Grid Cell with Modeled 


Maximum ozone on July 10. Ozone impacts in this simulation were larger than those for the same 


sensitivity simulation in the June episode, as ozone in Albuquerque/Bernalillo County was more 


sensitive to emissions from Albuquerque/Bernalillo County during the July episode. 


                                                   
38 As discussed earlier, the increase in ozone at the Del Norte site was likely an artifact of poor model performance at that site, and it 


should not be considered a reliable result to inform air quality management decisions. 
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Figure 102. Differences in peak 8-hr average ozone concentrations between the 25% 


reduction in local on-road NOx emissions simulation and the base-case simulation in the July 


ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest ozone 


concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 


Modeled Maximum). 
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Table 51. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the 25% on-road NOx reduction sensitivity 


simulation and the base-case simulation for the July ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 1.40 2.4% 0.35 0.6% N/A 1.6% 


South Valley 0.33 0.6% -1.22 -1.7% -0.65 -0.5% 


Foothills 0.02 0.1% -1.09 -1.6% -1.09 -0.4% 


Bernalillo 0.00 0.0% -0.69 -1.0% -0.69 -0.3% 


Los Lunas -0.01 -0.0% -0.64 -1.0% N/A -0.4% 


Double Eagle 0.01 0.0% -0.77 -1.2% N/A -0.6% 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


-0.22 -0.4% -1.14 -1.6% -0.69 -0.9% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 103. Differences between peak 8-hr average ozone concentrations modeled in the 


25% on-road NOx reduction sensitivity simulation and in the base-case simulation for the July 


episode. Warm colors indicate an increase in ozone, while cool colors indicate a decrease. 
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10.4.4 25% Reduction in NOx and VOC Emissions in the Oil and 


Gas Sector 


Figure 104 and Table 52 show the modeled impacts of a 25% reduction of NOx and VOC emissions 


from the oil and gas sector in New Mexico during the July ozone episode. Spatial plots of the 


absolute concentration differences are shown in Figure 105. In this sensitivity simulation, a negative 


difference in modeled ozone concentrations indicates that reducing emissions from the oil and gas 


sector in New Mexico would decrease ozone concentrations. 


Reducing domain-wide NOx and VOC emissions from the oil and gas sector decreased peak 8-hr 


ozone concentrations in the Albuquerque MSA. On high ozone days, the largest decrease in 


Albuquerque/Bernalillo County was around 0.5 ppb. On average, the decreases in ozone 


concentrations during the July episode were more than a factor of two larger than those in the June 


episode. This was due to meteorological conditions during July 2017 that favored pollutant transport 


from the oil and gas producing regions to Albuquerque/Bernalillo County.  


A notable result from this sensitivity simulation is the large decrease in peak 8-hr average ozone 


concentrations in the Albuquerque MSA on July 4 compared to other days in this episode. One 


possible explanation for this is recirculation, which is apparent in the sequence of spatial plots in 


Figure 106. On July 3, the impact of reducing NOx and VOC emissions from the oil and gas sector 


extends from northwestern New Mexico toward the southeast. This impact shifts southward on July 4 


and then westward on July 5. This clockwise circulation continues on the following days. 


The spatial distribution of modeled ozone impacts (see Figure 106) shows that oil and gas emissions 


affected modeled ozone concentrations in Albuquerque/Bernalillo County and throughout the 4-km 


domain. The largest ozone impacts (> 1 ppb) were located within or near the oil and gas producing 


regions of northwest and southeast New Mexico. 
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Figure 104. Differences in peak 8-hr average ozone concentrations between the 25% 


reductions in NOx and VOC emissions from the oil and gas sector simulation and the base-


case simulation in the July ozone episode at the Albuquerque MSA sites, and at the grid cell 


where the highest ozone concentration was modeled in the base-case simulation (Bernalillo 


County Grid Cell with Modeled Maximum). 
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Table 52. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the 25% NOx and VOC reductions in the oil 


and gas sector sensitivity simulation and the base-case simulation for the July ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 0.06 -0.1% -0.76 -1.5% N/A -0.5% 


South Valley -0.04 -0.1% -0.96 -1.6% -0.27 -0.2% 


Foothills -0.05 -0.1% -0.88 -1.6% -0.36 -0.6% 


Bernalillo -0.05 -0.1% -0.91 -1.6% -0.41 -0.6% 


Los Lunas -0.09 -0.2% -1.10 -1.8% N/A -0.6% 


Double Eagle -0.03 -0.1% -1.02 -0.7% N/A -0.7% 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


-0.07 -0.1% -1.10 -1.8% -0.28 -0.6% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 105. Differences between peak 8-hr average ozone concentrations modeled in the 


25% NOx and VOC reductions in the oil and gas sector sensitivity simulation and in the base-


case simulation for the July episode. Warm colors indicate an increase in ozone, while cool 


colors indicate a decrease. 
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Figure 106. Differences between peak 8-hr average ozone concentrations modeled in the 


25% NOx and VOC reductions in the oil and gas sector sensitivity simulation and in the base-


case simulation for the July episode in the full 4-km resolution modeling domain. Warm colors 


indicate an increase in ozone, while cool colors indicate a decrease. 


10.4.5 Impact of the Albuquerque/Bernalillo County I&M Program 


Figure 107 and Table 53 show the modeled impacts of 5% and 7% increases of on-road mobile 


source NOx and VOC emissions, respectively, reflecting the impact of the Albuquerque/Bernalillo 


County I&M program during the July ozone episode. In this sensitivity simulation, there is an increase 


in modeled on-road mobile source emissions associated with the possibility of not having an I&M 


program; therefore, a positive difference in modeled ozone concentrations indicates a modeled 


benefit of the Albuquerque/Bernalillo County I&M program. 


The increase in modeled on-road mobile source emissions associated with the possibility of not 


having an I&M program resulted in increases of up to 0.25 ppb in modeled peak 8-hr ozone 


concentrations in Albuquerque/Bernalillo County. Therefore the I&M program had a small positive 


impact at reducing ozone concentrations during the July episode.  


The purpose of an I&M program is to ensure that motor vehicles are operating in a manner that 


meets federal, state, and local emission standards. The Albuquerque EHD uses the EPA MOVES model 


and detailed travel activity data to estimate motor vehicle emissions in Albuquerque/Bernalillo 


County. Compliance with the current I&M program is built into the MOVES model modeling 
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conducted by Albuquerque EHD, and these emissions estimates are reported to EPA and included in 


the NEI. Without an I&M program, there is risk that the motor vehicle emissions in 


Albuquerque/Bernalillo County would fail to meet the projections made by Albuquerque EHD. The 


actual impact on emissions and ozone air quality will be sensitive to how vehicle owners might 


maintain their vehicles in the absence of an I&M program, and therefore how much credit (in terms 


of emissions reductions) should be assumed for I&M program compliance. I&M programs can 


produce benefits for other pollutants, such as NO2 and particulate matter, which are important for 


protecting air quality near major roadways. 


 


 


Figure 107. Differences in peak 8-hr average ozone concentrations between the sensitivity 


simulation with 5% and 7% increases in NOx and VOC emissions, respectively, from removing 


the Albuquerque/Bernalillo County I&M program and the base-case simulation in the July 


ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest ozone 


concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 


Modeled Maximum). 
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Table 53. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the Albuquerque/Bernalillo County I&M 


program sensitivity simulation and the base-case simulation for the July ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte -0.06 -0.1% -0.25 -0.4% N/A N/A 


South Valley 0.25 0.4% -0.06 -0.1% 0.14 0.2% 


Foothills 0.23 0.3% 0.00 0.0% 0.23 0.3% 


Bernalillo 0.15 0.2% 0.00 0.0% 0.15 0.2% 


Los Lunas 0.13 0.2% 0.00 0.0% N/A N/A 


Double Eagle (SAF) 0.16 0.2% 0.00 0.0% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


0.24 0.3% 0.05 0.1% 0.14 0.2% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 


10.4.6 Operation of Reeves and Rio Bravo Power Plants at 


Permitted Emission Levels 


The Rio Bravo and Reeves EGUs are located in Bernalillo County near the City of Albuquerque and are 


considered “peaker plants” because they operate as needed when energy demand is high. These 


power plants receive an operating permit from the Albuquerque EHD under EPA’s Title V major point 


source program. These power plants are permitted to operate within a specified amount of emissions 


with daily and annual emission limits, and they report their hourly emissions to EPA’s Clean Air 


Markets Division (CAMD). During July 2017, these facilities operated well below their permitted 


emission levels. To simulate the potential air quality impacts of the Rio Bravo and Reeves facilities 


operating at permitted emission levels, the daily NOx and VOC emissions for those facilities in the 


modeling inventory were set to the permitted emission levels. This sensitivity simulation is intended 


to examine potential air quality impacts if these facilities had emitted at permitted levels. 


Figure 108 and Table 54 show the modeled impacts of increasing NOx emissions from the Reeves 


and Rio Bravo power plants to permitted emission levels (11.8 and 3.5 tons/day, respectively) during 


the July ozone episode. Spatial plots of the absolute concentration differences are shown in Figure 


109. In this sensitivity simulation, a positive difference in modeled ozone concentration indicates that 
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increasing emissions at the Reeves and Rio Bravo power plants to permitted emission levels would 


increase ozone concentrations. 


Increasing the NOx emissions from these two power plants to permitted levels increased modeled 


peak 8-hr ozone concentrations in the Albuquerque MSA during the July episode. The maximum 


increases ranged from about 1-3 ppb. The greatest increase was at the South Valley monitoring site 


on July 10 (2.9 ppb). The ozone impacts during the July episode were greater than during the June 


episode. The plots in Figure 109 illustrate the spatial extent of the ozone impacts. These results show 


that if the Reeves and Rio Bravo power plants had operated at permitted emission levels, ozone 


concentrations during the July 2017 episode in Albuquerque/Bernalillo County would likely have 


been higher.  


 


Figure 108. Differences in peak 8-hr average ozone concentrations between the simulation 


with Reeves and Rio Bravo power plants operating at permitted emission levels and the base-


case simulation in the July ozone episode at the Albuquerque MSA sites, and at the grid cell 


where the highest ozone concentration was modeled in the base-case simulation (Bernalillo 


County Grid Cell with Modeled Maximum). 
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Table 54. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the sensitivity simulation with the Reeves 


and Rio Bravo power plants operating at permitted emission levels and the base-case 


simulation for the July ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 0.89 1.5% -0.63 -1.3% N/A N/A 


South Valley 2.85 4.0% -0.23 -0.4% 1.37 2.2% 


Foothills 1.64 2.3% 0.00 0.0% 1.64 2.3% 


Bernalillo 1.13 1.7% -0.08 -0.2% 1.13 1.7% 


Los Lunas 1.16 1.8% 0.01 0.0% N/A N/A 


Double Eagle (SAF) 1.01 1.7% 0.00 0.0% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


1.69 2.7% 0.00 0.0% 1.07 1.6% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 109. Differences between peak 8-hr average ozone concentrations modeled in the 


sensitivity simulation with Reeves and Rio Bravo power plants operating at permitted emission 


levels and in the base-case simulation for the July episode. Warm colors indicate an increase in 


ozone, while cool colors indicate a decrease. 
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10.4.7 100% Reduction of Sandoval County Emissions 


Figure 110 and Table 55 show the modeled impacts of removing all anthropogenic emissions from 


Sandoval County during the July ozone episode. Spatial plots of the absolute concentration 


differences are shown in Figure 111. In this sensitivity simulation, a negative difference in modeled 


ozone concentrations indicates that removing anthropogenic emissions in Sandoval County would 


decrease ozone concentrations. 


Removing anthropogenic emissions in Sandoval County decreased modeled peak 8-hr ozone 


concentrations in the Albuquerque MSA during the July episode. As during the June episode, the 


largest reduction (up to 2.9 ppb) was at the Foothills site, which is the closest Albuquerque/Bernalillo 


County site to Sandoval County. Reductions greater than 1 ppb were modeled at most sites. There 


were modeled increases (up to 1.5 ppb) in peak 8-hr ozone concentration at the Bernalillo site in 


Sandoval County on three of the twelve days in the July episode, but there were also modeled 


decreases in ozone concentration of greater than 1 ppb elsewhere in Sandoval County (see Figure 


111). Results from this simulation show that ozone in Albuquerque/Bernalillo County is sensitive to 


anthropogenic emissions in Sandoval County. 


 


Figure 110. Differences in peak 8-hr average ozone concentrations between the Sandoval 


County anthropogenic emissions zero-out sensitivity simulation and the base-case simulation 


in the July ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest 


ozone concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 


Modeled Maximum). 
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Table 55. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the Sandoval County anthropogenic 


emissions zero-out sensitivity simulation and the base-case simulation for the July ozone 


episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte -0.03 -0.1% -1.67 -3.2% N/A N/A 


South Valley -0.02 -0.0% -1.25 -2.0% -0.80 -1.2% 


Foothills -0.04 -0.1% -2.85 -4.6% -2.85 -4.1% 


Bernalillo 1.45 2.9% -2.26 -3.4% -2.26 -3.4% 


Los Lunas -0.01 -0.0% -0.75 -1.2% N/A N/A 


Double Eagle (SAF) 0.00 0.0% -2.28 -3.6% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


-0.16 -0.3% -1.34 -2.0% -0.95 -1.4% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 111. Differences between peak 8-hr average ozone concentrations modeled in the 


Sandoval County anthropogenic emissions zero-out sensitivity simulation and in the base-case 


simulation for the July episode. Warm colors indicate an increase in ozone, while cool colors 


indicate a decrease. 
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10.4.8 100% Reduction of Valencia County Emissions 


Figure 112 and Table 56 show the modeled impacts of a zero-out of anthropogenic emissions from 


Valencia County during the July ozone episode. Spatial plots of the absolute concentration 


differences are shown in Figure 113. In this sensitivity simulation, a negative difference in modeled 


ozone concentrations indicates that removing anthropogenic emissions from Valencia County would 


decrease ozone concentrations. 


Removing anthropogenic emissions from Valencia County decreased modeled peak 8-hr ozone 


concentrations in Albuquerque/Bernalillo County during the July episode. The largest decreases (up 


to 1.8 ppb) occurred at the South Valley site, which is the closest Albuquerque/Bernalillo County site 


to Valencia County. Outside Albuquerque/Bernalillo County, modeled ozone concentrations 


decreased at the Los Lunas site (in Valencia County) on all days in the July episode. The decrease at 


Los Lunas was greater than 2 ppb on half the episode days, and almost 4 ppb on three of the 


episode days. Modeled ozone concentrations decreased by at least 1 ppb on each episode day in 


Albuquerque/Bernalillo County or Valencia County (see Figure 113). Results from this simulation 


show that ozone in Albuquerque/Bernalillo County is sensitive to anthropogenic emissions in 


Valencia County. 
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Figure 112. Differences in peak 8-hr average ozone concentrations between the Valencia 


County anthropogenic emissions zero-out sensitivity simulation and the base-case simulation 


in the July ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest 


ozone concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 


Modeled Maximum). 
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Table 56. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the Valencia County anthropogenic 


emissions zero-out sensitivity simulation and the base-case simulation for the July ozone 


episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 0.00 0.0% -0.59 -1.3% N/A N/A 


South Valley 0.00 0.0% -1.80 -3.3% -0.36 -0.5% 


Foothills 0.00 0.0% -0.40 -0.7% -0.25 -0.4% 


Bernalillo 0.00 0.0% -0.35 -0.7% -0.23 -0.3% 


Los Lunas -0.01 -0.0% -3.90 -6.9% N/A N/A 


Double Eagle (SAF) 0.00 0.0% -2.42 -4.9% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


-0.03 -0.1% -0.78 -1.3% -0.26 -0.4% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 113. Differences between peak 8-hr average ozone concentrations modeled in the 


Valencia County anthropogenic emissions zero-out sensitivity simulation and in the base-case 


simulation for the July episode. Warm colors indicate an increase in ozone, while cool colors 


indicate a decrease. 
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10.5 Summary 


Sensitivity simulations for the June and July 2017 ozone episodes in Albuquerque/Bernalillo County 


were conducted using CAMx. The impact of various NOx and VOC emission reduction scenarios on 


daily peak 8-hr ozone concentrations were quantified to provide a deeper understanding of the 


base-case modeling results, and to demonstrate how specific emission reductions might affect ozone 


concentrations in Albuquerque/Bernalillo County. Ozone concentrations in Albuquerque/Bernalillo 


County were more sensitive to changes in local NOx emissions in the July episode compared to the 


June episode, given that ozone in the July episode was driven more strongly by local emissions than 


in the June episode. This is consistent with findings from the base-case and source apportionment 


modeling analyses. 


The sensitivity simulations with NOx emission reductions in Albuquerque/Bernalillo County for both 


episodes showed decreased peak 8-hr average ozone concentrations at most ozone monitoring sites 


and on most episode days. The decreases were as large as 0.3 ppb in the June episode and 1.2 ppb 


in the July episode, indicating NOx-limited conditions in Albuquerque/Bernalillo County. Ozone 


concentrations in Albuquerque/Bernalillo County were insensitive to the 10% reduction of local VOC 


emissions. 


Reducing NOx emissions in Albuquerque/Bernalillo County increased the modeled peak 8-hr average 


ozone concentrations at the Del Norte monitoring site, where the base-case model performance was 


poor (normalized mean bias was greater than ±15%). As explained in Chapter 8, the base-case 


simulation showed a significant negative bias in modeled ozone concentrations at the Del Norte site, 


likely due to high modeled NO2 concentrations and corresponding ozone titration. Reduction of NOx, 


especially on-road mobile source NOx emissions, limits that titration, leading to modeled increases in 


ozone. Therefore, the modeling results at the Del Norte site in this case should not be relied upon to 


inform air quality management decisions. Modeling at a higher spatial resolution (e.g., 1 km) could 


improve model performance, particularly at the Del Norte site, because the spatial distribution of 


NOx emissions from motor vehicles would be more accurately represented within the City of 


Albuquerque. This could reduce the emissions allocated to the model grid cell containing the Del 


Norte monitor and help alleviate the large ozone underestimation at that site. 


During both episodes, reducing statewide NOx and VOC emissions from the oil and gas sector 


resulted in a decrease in ozone concentrations in Albuquerque/Bernalillo County, by as much as 0.4 


ppb during the June episode and 1.1 ppb during the July episode. Emissions from the oil and gas 


sector affected modeled ozone concentrations in Albuquerque/Bernalillo County and throughout the 


4-km domain. The largest ozone impacts (> 1 ppb) were located within or near the oil and gas 


producing regions of northwest and southeast New Mexico. Albuquerque/Bernalillo County is most 


impacted by emissions from the oil and gas sector on days when meteorological conditions are 


favorable for transporting these emissions into Albuquerque/Bernalillo County. 
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Additional sensitivity simulations were conducted to assess the impact of the Albuquerque/Bernalillo 


County I&M program on ozone in Albuquerque/Bernalillo County, understand how changes in NOx 


emissions from the Reeves and Rio Bravo power plants could impact ozone in the region, and to 


understand potential ozone contributions due to emissions in Sandoval and Valencia counties.  


The sensitivity modeling analysis showed that the Bernalillo/Albuquerque I&M program, which 


reduces on-road mobile source NOx emissions by 5% and VOC emissions by 7%, reduces ozone 


concentrations in Albuquerque/Bernalillo County by up to 0.25 ppb. Therefore, the I&M program had 


a small positive impact at reducing modeled ozone concentrations. When NOx emissions from the 


Reeves and Rio Bravo power plants were increased to their permitted levels, peak 8-hr ozone 


concentrations in Albuquerque/Bernalillo County increased by 0.1-0.5 ppb during the June episode 


and 1-3 ppb during the July episode. These results showed that if these two power plants had 


operated at permitted emission levels, ozone concentrations during these two episodes in 


Albuquerque/Bernalillo County would likely have been higher.  


Removing anthropogenic emissions from Sandoval County reduced modeled peak 8-hr ozone 


concentrations in Albuquerque/Bernalillo County by as much as 1.5 ppb during the June episode and 


2.9 ppb during the July episode. Removing anthropogenic emissions from Valencia County reduced 


peak 8-hr ozone concentrations in Albuquerque/Bernalillo County by about 2 ppb during both 


episodes, and reduced ozone concentrations in Los Lunas (in Valencia County) by as much as 4 ppb. 


These results showed that ozone in Albuquerque/Bernalillo County is sensitive to emissions in 


Sandoval and Valencia counties, and emissions from these counties can contribute to ozone in 


Albuquerque/Bernalillo County.  
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11. Future-Year Modeling and Analysis 


11.1 Overview 


This chapter describes the results from future-year (2025) air quality simulations conducted for the 


Albuquerque/Bernalillo County Ozone Modeling Analysis. This future-year analysis involved 


projecting emissions from 2017 to 2025 under varying scenarios. The results discussed in this chapter 


can be used to assess (1) how ozone in Albuquerque/Bernalillo County could be impacted by 


national, regional, and local changes in emissions that are expected to take place between now and 


2025; (2) how future ozone concentrations in Albuquerque/Bernalillo County might be affected by 


changes in emissions as a result of an expanded Inspection and Maintenance (I&M) program, tri-


county emissions reductions, local power plants operating at permitted emission levels, and the 


electrification of the gasoline vehicle fleet in Albuquerque/Bernalillo County. This analysis therefore 


has important implications for air quality planning. 


A 2025 future-year emissions inventory was developed, and a future-year base-case CAMx simulation 


was conducted based on the June and July 2017 ozone episodes in Albuquerque/Bernalillo County. 


The results of this future-year base-case simulation were compared to the 2017 base-case simulation. 


Emissions were the only modeling input that was changed. Meteorology, boundary conditions, and 


other modeling inputs and options were unchanged from the 2017 base-case simulation. 


In addition, four future-year sensitivity simulations were developed at the direction of and in 


consultation with the Albuquerque EHD 


 Reeves and Rio Bravo power plants in Bernalillo County operating at permitted emission 


levels. 


 Expansion of the Albuquerque/Bernalillo County I&M program to cover light-duty gasoline 


vehicles in Sandoval and Valencia counties.  


 25% reduction of anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, and Valencia 


counties (a “tri-county” emissions reduction). 


 Electrification of the light-duty gasoline vehicle fleet in Albuquerque/Bernalillo County. 


These sensitivity simulations were not intended to test specific emissions control programs, but 


rather were developed to test the sensitivity of future ozone to various types of possible emission 


changes. The results of these sensitivity simulations were compared to the 2025 future-year base-


case simulation. 


Throughout this chapter, the June 2017 episode is referred to as the regionally dominated ozone 


event, since the high ozone concentrations during June 2017 were largely driven by non-local and 


regional emissions and meteorology. The July 2017 episode is referred to as the locally dominated 
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ozone event, since the high ozone concentrations during July 2017 were driven more strongly by 


local emissions and meteorology. In the future-year modeling, we use the 2017 meteorology to 


represent future meteorological conditions to evaluate impacts of future emission changes. 


Therefore, in the future-year context it is more appropriate to describe these events by their nature, 


rather than by calendar month. 


Key results from the future-year air quality modeling analysis are as follows: 


 Projected emissions reductions by 2025 would reduce peak 8-hr average ozone 


concentrations in Albuquerque/Bernalillo County by 3-7%. This result suggests that if 


projected reductions in local, regional, and nationwide emissions by 2025 materialize, these 


reductions would reduce future ozone concentrations in Albuquerque/Bernalillo County.  


 Ozone in Albuquerque/Bernalillo County in year 2025 would be more sensitive to local 


changes in emissions during locally dominated ozone events, where local influences in ozone 


are more prevalent. 


 The Reeves and Rio Bravo power plants would increase ozone in Albuquerque/Bernalillo 


County by up to 4 ppb in the future if they were operated at permitted emission levels. 


 Expanding the I&M program to Sandoval and Valencia counties in the future would reduce 


ozone concentrations in Albuquerque/Bernalillo County by as much as 0.5 ppb. 


 Replacing the light-duty gasoline vehicle fleet with electric vehicles in Albuquerque/Bernalillo 


County would reduce future ozone concentrations in Albuquerque/Bernalillo County in 2025 


by as much as 2 ppb. 


 Modeled ozone conditions in Albuquerque/Bernalillo County would continue to be NOx-


limited in 2025, and reducing local NOx emissions would be effective in reducing ozone 


concentrations in the future.  


 Reducing anthropogenic NOx and VOC emissions by 25% in Bernalillo, Sandoval, and Valencia 


counties would reduce future ozone concentrations in Albuquerque/Bernalillo County by as 


much as 3 ppb. This result suggests that a multi-county approach to reducing emissions 


would be effective at reducing future ozone concentrations in Albuquerque/Bernalillo 


County. 


11.2 Future-Year Emissions Approach 


11.2.1 2025 Base-Case Emissions 


The 2025 future-year emissions for this analysis were based on EPA’s 2025 future-year projections 


(U.S. Environmental Protection Agency, 2015a).39 The approach to projecting the 2017 base-year 


                                                   
39 EPA’s 2025 emissions inventory was developed from its 2011 base year emissions platform. EPA has not yet developed an 


emissions projection from its more recent 2014 and 2016 base-year emissions platform. Projection methods are specific to each 
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inventory involved developing adjustment factors for each emissions source sector, based on 


differences between the 2017 base-year inventory and EPA’s 2025 future-year inventory. Because 


local emission trends do not always reflect state or national trends, separate adjustment factors for 


New Mexico and Albuquerque/Bernalillo County were developed for most sectors. Biogenic and fire 


emissions were unchanged from the 2017 base-year inventory. 


For EGU point sources in the United States outside of New Mexico, NOx emissions were reduced by 


16% and SO2 emissions were reduced by 30%, compared to 2017 emissions. These adjustments were 


based on nationwide power plant emissions reductions between 2017 and 2025 from EPA’s 


Integrated Planning Model (IPM) power sector projections.40 VOC emissions for EGUs were 


unchanged for 2025 because VOC emissions from power plants are small and IPM does not consider 


VOC emission changes. Although specific emissions reductions at individual facilities might differ 


from a nationwide average, this approach provides a reasonable estimate of future-year emissions 


from power plants outside of New Mexico. 


For the EGUs within New Mexico, nationwide adjustment factors were not used, and the following 


projection assumptions were used: 


 Eliminated emissions from Units 2 and 3 at the San Juan Generating Station (as those units 


were decommissioned as of December 2017), and kept emissions from Units 1 and 4 


unchanged from 2017, resulting in a 50% reduction in emissions from San Juan in 2025 


compared to 2017.  


 Reduced NOx emissions by 90% for Units 4 and 5 at the Four Corners Generating Station (as 


selective catalytic reduction controls were applied to these units in 2018),41 resulting in a 90% 


reduction in NOx emissions from Four Corners in 2025 compared to 2017. 


 Reduced NOx emissions by 51% for other EGU point sources in New Mexico, based on IPM 


projections of 2025 EGU emissions in New Mexico. Emissions reductions for EGUs in New 


Mexico are expected to outpace reductions at the national level. 


For on-road mobile sources, separate projection factors were developed for New Mexico and all 


other states: 


                                                                                                                                                                    


source sector, and can involve running specific modeling tools or adjusting the base year emissions according to the best estimate of 


changes in activity and technology that are expected to occur. EPA’s 2025 inventory accounts for Federal and State regulations that 


were promulgated or under reconsideration by December 2014. For EGUs, the projected emissions were based on IPM version 5.14 


and include the Final Mercury and Air Toxics (MATS) rule announced on December 21, 2011; the Cross-State Air Pollution Rule issued 


July 6, 2011; and actions EPA has taken to implement the Regional Haze Rule, but not the Clean Power Plan. For on-road mobile 


sources, the projected emissions include EPA’s Tier-3 Vehicle Emissions and Fuel Standards Program (March, 2014), light-duty vehicle 


greenhouse gas emissions and corporate average fuel economy standards (May 2010 for model year 2012-2016, and October 2012 


for model year 2017), and California’s LEVIII emissions program. 
40 More details on the IPM projections can be found at https://www.epa.gov/airmarkets/integrated-planning-model-ipm-results-


viewer.  
41 Units 1 through 3 at the Four Corners Generating Station were already decommissioned prior to 2017, and therefore there were no 


emissions from these units in the 2017 or 2025 emission inventories. 



https://www.epa.gov/airmarkets/integrated-planning-model-ipm-results-viewer

https://www.epa.gov/airmarkets/integrated-planning-model-ipm-results-viewer
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 The EPA MOVES model was used to model the on-road mobile source emissions in New 


Mexico in years 2017 and 2025 using Bernalillo County’s local activity data as input. The 


projection factor was then calculated as the ratio between the 2017 and 2025 emission levels. 


 The national default in MOVES was used to model the nationwide emission level for all other 


states in 2017 and 2025. The ratio between these two calendar years was used as the 


projection factor for all states other than New Mexico. 


The MOVES-based approach used here accounts for emission changes due to expected increases in 


VMT (which increases emissions), and due to vehicle feet turnover (which decreases emissions). In 


New Mexico and throughout the United States, the effect of vehicle fleet turnover will continue to 


drive large NOx emissions reductions from cars and trucks over the next several years, as newer 


vehicles with more stringent emission control standards replace older vehicles. In New Mexico, NOx 


emissions from cars and trucks estimated by MOVES are expected to decrease by 50% between 2017 


and 2025. This is a significant reduction that is important for understanding future air quality. 


For the oil and gas sector, emissions for New Mexico and all other states were projected to 2025 


based on fuel consumption data from the U.S. Energy Information Administration’s (EIA) 2018 Annual 


Energy Outlook.42 The ratio between the fuel consumption in 2017 and 2025 was used as the 


projection factor. 


For agriculture, nonpoint, nonroad, non-IPM point sources, and residential wood burning sectors, 


projection factors were calculated only for the entire nation because specific information for New 


Mexico was not available. These projection factors were calculated as the ratio between the emission 


levels in 2025 (projected from EPA’s 2011 NEI platform by EPA) to the emission levels in 2014 (derived 


from EPA’s 2014 NEI platform). 


Tables 57 and 58 summarize the projected nationwide emission changes between 2017 and 2025 


that were used to develop the 2025 future-year emissions inventory. Substantial decreases in 


nonroad emissions, which includes locomotives and construction equipment, are the result of fleet 


turnover toward newer equipment that are subjected to EPA’s Tier 4 nonroad compression ignition 


exhaust emissions standards.43 Decreases in residential wood combustion are less important during 


the ozone season, when residential wood burning is minimal. Increased emissions from the oil and 


gas sector reflect expected increases in oil and gas exploration and activity in the coming years 


based on the EIA’s Annual Energy Outlook. 


                                                   
42 https://www.eia.gov/outlooks/aeo/data/browser/#/?id=2-AEO2018&region=1-8&cases=ref2018. 
43 See https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100OA05.pdf.  



https://www.eia.gov/outlooks/aeo/data/browser/#/?id=2-AEO2018&region=1-8&cases=ref2018

https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100OA05.pdf
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Table 57. Projected nationwide emissions changes between 2017 and 2025. 


Sector NO
X
 VOC 


Nonpoint +11% +1% 


Nonroad -43% -27% 


Oil and gas +11% +11% 


On-road mobile sources -50% -45% 


Point (EGUs) -16% 0% 


Point (other industry) +51% +6% 


Rail -24% -32% 


Residential wood combustion +30% +39% 


Table 58. Projected New Mexico emission changes between 2017 and 2025. 


Sector NO
X
 VOC 


Oil and gas +8% +8% 


On-road mobile sources -51% -35% 


Point (EGUs) -51% 0% 


11.2.2 2025 Sensitivity Simulation Emissions 


In addition to the 2025 future-year base-case simulation, emissions were developed for four future-


year sensitivity simulations at the direction of and in consultation with the Albuquerque EHD: 


 Reeves and Rio Bravo power plants in Bernalillo County operating at permitted emission 


levels. 


 Expansion of the Albuquerque/Bernalillo County I&M program to cover light-duty gasoline 


vehicles in Sandoval and Valencia counties.  


 25% reduction of anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, and Valencia 


counties (a “tri-county” emissions reduction). 


 Electrification of the light-duty gasoline vehicle fleet in Albuquerque/Bernalillo County. 
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The Rio Bravo and Reeves EGUs are located in Bernalillo County near the City of Albuquerque and are 


considered “peaker plants” because they operate as needed when energy demand is high. These 


power plants receive an operating permit from the Albuquerque EHD under EPA’s Title V major point 


source program. These power plants are permitted to operate within a specified amount of emissions 


with daily and annual emission limits, and they report their hourly emissions to EPA’s Clean Air 


Markets Division (CAMD). During June and July of 2017, these facilities operated well within their 


permitted emission levels, as shown in Table 59. To simulate the potential air quality impacts of the 


Rio Bravo and Reeves facilities operating at permitted emission levels, the daily NOx and VOC 


emissions for those facilities in the future-year modeling inventory were set to the permitted 


emission levels shown in Table 59. This sensitivity simulation is intended to examine potential air 


quality impacts if these facilities were to emit at permitted levels during ozone episodes in the future. 


Table 59. Comparison of actual vs. permitted NOx emissions at the Reeves and Rio Bravo 


power plants in Bernalillo County. Actual NOx emissions are from EPA’s CAMD for June and July 


2017. 


Facility Actual NOx Permitted NOx 


Reeves 0.5-2.0 tons/day 11.8 tons/day 


Rio Bravo 0.2-0.4 tons/day 3.5 tons/day 


To simulate the impact of expanding the Albuquerque/Bernalillo County I&M program to Sandoval 


and Valencia counties, MOVES was used to model the on-road mobile source emissions in year 2025 


for both counties. County-specific input data were based on the county database developed for the 


2014 NEI. For each county, two MOVES runs were implemented: one with the I&M program, and the 


other without the program. Then, the ratio between the emissions outputs from the two runs were 


used as an adjustment factor. The resulting NOx emissions reductions in Sandoval and Valencia 


counties were 5-6%. The resulting VOC emissions reduction in Sandoval and Valencia were around 


7%. On a relative basis, these reductions are similar to reductions resulting from the 


Albuquerque/Bernalillo County I&M program. 


The base-case modeling indicated that ozone in Albuquerque/Bernalillo County could be sensitive to 


emissions from Sandoval and Valencia counties. In many cases, a regional multi-county strategy is 


effective and is warranted to reduce ozone concentrations in a metropolitan area. A tri-county 


emissions reduction scenario was therefore developed to test the sensitivity of future ozone in 


Albuquerque/Bernalillo County to a regional reduction in emissions across the Sandoval, Bernalillo, 


and Valencia tri-county region. To develop this sensitivity scenario, the anthropogenic NOx and VOC 


emissions in Bernalillo, Sandoval, and Valencia counties were scaled down from their projected 2025 


levels by 25%. 


To simulate the effects of electrifying all light-duty gasoline vehicles in Albuquerque/Bernalillo 


County, the SMOKE emissions processing report was used to determine the emission contribution 
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from gasoline vehicles for Bernalillo County, and these emissions were then subtracted from the total 


on-road mobile source emissions. The resulting reduction of NOx emissions was 56%, and the 


reduction of VOC emissions was 90%. This scenario was developed to test the potential sensitivity of 


future ozone to a large change in NOx emissions that might only be possible through complete 


electrification of the gasoline-powered vehicle fleet, with the understanding that a complete fleet 


electrification within a few years is not realistic. For this scenario, only the NOx and VOC emissions 


from the on-road mobile source sector in Albuquerque/Bernalillo County were changed. No attempt 


was made to model potential changes in vehicle activity (and therefore changes in the spatial 


distribution of emissions) that might arise from fleet electrification, or to model changes in electricity 


demand and corresponding changes in EGU emissions that might be associated with vehicle 


electrification.  


11.3 Future-Year Air Quality Modeling Approach 


A sensitivity analysis involves two types of CAMx simulations: a base-case simulation, and one or 


more sensitivity simulations. Here, the base case refers to both the 2017 and 2025 base-case 


simulations described previously. A sensitivity simulation involves developing an alternative 


emissions scenario, sometimes referred to as an emission control scenario. To determine the impact 


of the emission control, a CAMx simulation is conducted with the alternative emissions, and then the 


difference in pollutant concentrations between the base-case and sensitivity simulations is calculated. 


For these future-year analyses, the 2025 base-case simulation results were compared with the 2017 


base-case simulation results, and the 2025 sensitivity simulation results were compared with the 2025 


base-case simulation results. The second comparison approach was used to estimate the air quality 


impacts of the four future-year sensitivity scenarios described in this chapter.  


Raw output from a CAMx simulation consists of hourly ozone concentrations at each model grid cell 


for the modeling episodes. Hourly ozone concentrations from CAMx were extracted and  


post-processed for all grid cells in the 4-km domain. For each modeled episode day, the peak 8-hr 


average ozone concentration was calculated at each grid cell. The comparisons were made at the six 


ozone monitoring sites in the Albuquerque MSA. Modeling results were also analyzed for the grid 


cell with the highest daily modeled 8-hr ozone in Albuquerque/Bernalillo County in the 2017 base-


case (the “Bernalillo County Grid Cell with Modeled Maximum” location). 


Results of the future-year base-case modeling and sensitivity modeling analyses are described below. 


Results are shown for all scenarios for each modeling episodes. Differences in modeled peak 8-hr 


ozone concentrations, as well as spatial plots of modeled ozone differences, are provided.  
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11.4 Future-Year Air Quality Modeling Results 


(Comparison to 2017 Base Case) 


The changes in modeled peak 8-hr ozone concentration from the 2017 base-case to the 2025 base-


case for one day in each modeled ozone episode are shown in Figure 114. A negative difference in 


modeled ozone concentrations indicates that the modeled changes in emissions between 2017 and 


2025 would decrease ozone concentrations. In general, there are widespread reductions in peak 8-hr 


ozone across New Mexico. The reductions at the Albuquerque MSA monitoring sites range from 


about 1 to 5 ppb across the two ozone episodes. The modeling shows increases in ozone 


concentration at the Del Norte monitoring site, for which the 2017 base-case modeling 


underpredicted ozone concentrations (see Chapter 8).44  


 


Figure 114. Differences between modeled peak 8-hr ozone concentrations in the 2025 future-


year base-case and 2017 base-case modeling for one day in the June ozone episode and one 


day in the July ozone episode. Black circles represent the Albuquerque MSA monitoring sites. 


11.4.1 Regionally Dominated Ozone Episode (June episode) 


Results from the 2025 base-case simulation for the regionally driven ozone episode are summarized 


in Tables 60 through 62 and in Figure 115. The tables show the peak 8-hr average ozone 


                                                   
44 As with the 2017 sensitivity simulations (see Chapter 10), when NOx emissions were reduced, the reduction in NOx emissions 


reduces NOx titration of ozone in the grid cell containing the Del Norte site. This result is an artifact of the poor model performance 


for that site. 







● ● ●   11. Future-Year Modeling and Analysis 


● ● ●    213 


concentrations modeled in the 2017 and 2025 base-case simulations for the Albuquerque MSA 


monitoring sites and for the grid cell with the highest ozone concentration in Albuquerque/Bernalillo 


County (“Bernalillo County Grid Cell with Modeled Maximum”) in the 2017 base-case simulation. The 


figure shows the change in modeled concentrations from the 2017 to the 2025 base-case simulation. 


The highest modeled 8-hr concentration of 69 ppb in 2017 occurred at the Bernalillo County Grid 


Cell with Modeled Maximum ozone on June 15 (see Table 62). That value dropped to 66 ppb in the 


2025 base-case simulation. Modeled concentrations decreased by as much as 3.7 ppb in the 2025 


base-case simulation compared to the 2017 base-case simulation.  


Table 60. Modeled peak 8-hr ozone concentrations (ppb) in the 2017 and 2025 base-case 


simulations at the Del Norte, South Valley, and Foothills monitoring sites during the regionally 


dominated ozone episode. 


Date 
Del Norte South Valley Foothills 


2017 2025 2017 2025 2017 2025 


6/12 45 47 49 49 50 50 


6/13 47 48 51 50 53 52 


6/14 57 57 63 60 65 63 


6/15 58 59 66 63 67 65 


6/16 53 54 60 59 59 56 


Table 61. Modeled peak 8-hr ozone concentrations (ppb) in the 2017 and 2025 base-case 


simulations at the Bernalillo, Los Lunas, and Double Eagle monitoring sites during the 


regionally dominated ozone episode. 


Date 
Bernalillo Los Lunas Double Eagle 


2017 2025 2017 2025 2017 2025 


6/12 49 50 49 49 47 47 


6/13 50 49 50 50 52 51 


6/14 61 60 61 59 60 57 


6/15 62 61 65 63 62 59 


6/16 57 55 67 64 57 55 
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Table 62. Modeled peak 8-hr ozone concentrations (ppb) in the 2017 and 2025 base-case 


simulations at the grid cell location of the highest peak 8-hr ozone concentration in the 2017 


base-case simulation (“Bernalillo County Grid Cell with Modeled Maximum”) during the regionally 


dominated ozone episode. 


Date 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


2017 2025 


6/12 51 50 


6/13 55 54 


6/14 67 65 


6/15 69 66 


6/16 68 64 
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Figure 115. Differences in peak 8-hr average ozone concentrations between the 2025 future-


year base-case and the 2017 base-case simulation in the regionally dominated ozone episode 


at the Albuquerque MSA sites, and at the grid cells where the highest ozone concentration was 


modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled Maximum). 


11.4.2 Locally Dominated Ozone Episode (July Episode) 


Results from the 2025 base-case simulation for the locally dominated ozone episode are summarized 


in Tables 63 through 65 and in Figure 116. The tables show the peak 8-hr average ozone 


concentrations modeled in the 2017 and 2025 base-case simulations for the Albuquerque MSA 


monitoring sites and for the Bernalillo County Grid Cell with Modeled Maximum ozone in the 2017 


base-case simulation. The figure shows the change in modeled concentration from the 2017 to the 


2025 base-case simulation. In the 2017 base-case simulation, the modeled peak 8-hr average ozone 


concentration exceeded 70 ppb at the South Valley monitor on July 10 (71 ppb) and at Bernalillo 


County Grid Cell with Modeled Maximum ozone on July 6 (71 ppb), July 10 (72 ppb), and July 11 (71 


ppb). These values were reduced to below 70 ppb in the 2025 base-case simulation. Overall, modeled 


concentrations in 2025 were as much as 5.2 ppb lower than in 2017 across sites and days in the 


episode. Modeled concentrations increased from 2017 to 2025 at the Del Norte site, but only on half 


of the episode days. 
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Table 63. Modeled peak 8-hr ozone concentrations (ppb) in the 2017 and 2025 base-case 


simulations at Del Norte, South Valley, and Foothills monitoring sites during the locally 


dominated ozone episode. 


Date 
Del Norte South Valley Foothills 


2017 2025 2017 2025 2017 2025 


7/3 46 48 52 51 53 51 


7/4 52 51 59 56 55 53 


7/5 56 55 66 63 59 56 


7/6 59 60 69 65 61 58 


7/7 59 60 60 58 65 62 


7/8 58 58 55 53 65 62 


7/9 59 58 62 59 57 55 


7/10 62 61 71 66 61 58 


7/11 64 64 61 58 70 65 


7/12 54 54 61 58 62 58 


7/13 53 53 58 56 57 55 


7/14 44 45 48 47 49 48 


Table 64. Modeled peak 8-hr ozone concentrations (ppb) in the 2017 and 2025 base-case 


simulations at the Bernalillo, Los Lunas, and Double Eagle monitoring sites during the locally 


dominated ozone episode. 


Date 
Bernalillo Los Lunas Double Eagle 


2017 2025 2017 2025 2017 2025 


7/3 50 50 54 53 49 49 


7/4 53 51 61 57 53 49 


7/5 56 55 61 59 60 56 


7/6 58 57 62 60 64 61 


7/7 61 59 60 58 65 62 


7/8 63 60 53 51 60 57 


7/9 56 54 59 56 55 53 


7/10 60 58 64 59 63 59 


7/11 66 62 56 54 59 56 


7/12 56 54 60 56 53 51 


7/13 55 53 54 52 56 53 


7/14 50 49 49 48 50 48 
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Table 65. Modeled peak 8-hr ozone concentrations (ppb) in the 2017 and 2025 base-case 


simulations at the grid cell location of the highest peak 8-hr ozone concentration in the 2017 


base-case simulation (“Bernalillo County Grid Cell with Modeled Maximum”) during the locally 


dominated ozone episode. 


Date 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


2017 2025 


7/3 56 54 


7/4 61 57 


7/5 68 64 


7/6 71 67 


7/7 67 64 


7/8 67 64 


7/9 63 60 


7/10 72 68 


7/11 71 68 


7/12 65 62 


7/13 60 57 


7/14 54 52 
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Figure 116. Differences in peak 8-hr average ozone concentrations between the 2025 future-


year base-case and the 2017 base-case simulation in the locally dominated ozone episode at 


the Albuquerque MSA sites, and at the grid cells where the highest ozone concentration was 


modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled Maximum).  


11.5 Future-Year Sensitivity Analysis 


Results from the future-year sensitivity simulations were compared to results from the 2025 base-


case simulation at Albuquerque MSA monitoring sites. Modeling results were also analyzed for the 


grid cells with the highest daily modeled 8-hr ozone in Albuquerque/Bernalillo County in the 2017 


base case (the “Bernalillo County Grid Cell with Modeled Maximum” locations). 


11.5.1 Operation of Reeves and Rio Bravo Power Plants at 


Permitted Emission Levels 


Figure 117 and Table 66 show the modeled impacts of increasing NOx and VOC emissions from the 


Rio Bravo and Reeves power plants to permitted emission levels during the regionally dominated 


ozone episode; Figure 118 and Table 67 show the impacts during the locally dominated episode. 


Spatial plots of the absolute concentration differences are shown in Figure 119. In this sensitivity 


simulation, a positive difference in modeled ozone concentration indicates that increasing emissions 
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at the Reeves and Rio Bravo power plants to permitted emission levels in the future would increase 


ozone concentrations.  


Increasing emissions from the Rio Bravo and Reeves power plants increased modeled ozone 


concentrations on most days and sites in both modeling episodes. In the regionally dominated 


ozone episode, concentrations increased by as much as 1.3 ppb; in the locally dominated ozone 


episode, concentrations increased by as much as 4.3 ppb. The smaller increase during the regionally 


dominated ozone episode reflects the greater regional influence on ozone during that episode. 


Across days and sites where the 2025 base-case ozone levels were greater than or equal to 65 ppb, 


the average increase in ozone ranged from 0.2 to 0.9 ppb in the regionally dominated ozone 


episode, and from 1.7 to 2.4 ppb in the locally dominated ozone episode. 


 


Figure 117. Differences in peak 8-hr average ozone concentrations between the 2025 peaker 


plants sensitivity simulation and the 2025 base-case simulation in the regionally dominated 


ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest ozone 


concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 


Modeled Maximum). 
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Table 66. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the 2025 peaker plants sensitivity simulation 


and the 2025 base-case simulation for the regionally dominated ozone episode.  


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 0.72 1.3% -0.30 -0.6% N/A N/A 


South Valley 0.98 1.6% -0.32 -0.5% 0.17 0.3% 


Foothills 0.56 1.0% -0.06 -0.1% 0.27 0.4% 


Bernalillo 0.58 1.0% 0.00 0.0% N/A N/A 


Los Lunas 0.86 1.5% 0.00 0.0% 0.84 1.3% 


Double Eagle (SAF) 0.42 0.7% 0.00 0.0% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


1.33 2.1% 0.10 0.2% 0.92 1.4% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 118. Differences in peak 8-hr average ozone concentrations between the 2025 peaker 


plants sensitivity simulation and the 2025 base-case simulation in the locally dominated ozone 


episode at the Albuquerque MSA sites, and at the grid cell where the highest ozone 


concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 


Modeled Maximum). 
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Table 67. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the 2025 peaker plants sensitivity simulation 


and the 2025 base-case simulation for the locally dominated ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 1.88 2.9% -0.60 -1.3% N/A N/A 


South Valley 4.33 6.6% -0.16 -0.3% 2.42 3.5% 


Foothills 2.38 3.7% 0.03 0.1% 2.38 3.4% 


Bernalillo 1.70 2.7% 0.03 0.1% 1.70 2.6% 


Los Lunas 2.46 4.3% 0.03 0.0% N/A N/A 


Double Eagle (SAF) 1.75 3.6% 0.00 0.0% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


2.50 4.4% 0.31 0.6% 1.90 3.0% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 


 


Figure 119. Differences between modeled peak 8-hr ozone concentrations in the 2025 peaker 


plants sensitivity simulations and the 2025 base-case simulations for one day in each episode. 


Black circles represent the Albuquerque MSA monitoring sites. 
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The spatial plots in Figure 119 illustrate the widespread increase in ozone concentrations across the 


Albuquerque MSA when these two power plants are operated at permitted emission levels. The plots 


also show the greater influence of local emissions on ozone concentrations during the locally 


dominated ozone episode.  


11.5.2 I&M Program Expansion  


Tables 68 and 69 show the modeled impacts of expanding the Albuquerque/Bernalillo County I&M 


program to Sandoval and Valencia counties during the two ozone episodes. Expanding the I&M 


program decreased ozone concentrations in Albuquerque/Bernalillo County by as much as 0.5 ppb 


(at the Bernalillo County Grid Cell with Modeled Maximum ozone), and would therefore provide a 


small positive future ozone benefit in the region. This impact was similar in magnitude to the ozone 


benefits that were modeled from the Albuquerque/Bernalillo County I&M program (see Chapter 10). 


Although expanding the I&M program to Sandoval and Valencia counties had a relatively small 


impact on modeled future ozone in Albuquerque/Bernalillo County, the I&M program in 


Albuquerque/Bernalillo County continues to be an important way to control future NOx and VOC 


emissions. 


The purpose of an I&M program is to ensure that motor vehicles are operating in a manner that 


meets federal, state, and local emission standards. The Albuquerque EHD uses the EPA MOVES model 


and detailed travel activity data to estimate motor vehicle emissions in Albuquerque/Bernalillo 


County. Compliance with the current I&M program is built into the MOVES model modeling 


conducted by Albuquerque EHD, and these emissions estimates are reported to EPA and included in 


the NEI. Without an I&M program, there is risk that the motor vehicle emission in 


Albuquerque/Bernalillo County would fail to meet the projections made by Albuquerque EHD. The 


actual impact on future emissions and ozone air quality will be sensitive to how vehicle owners 


maintain their vehicles in the absence of an I&M program, and therefore how much credit (in terms 


of emissions reductions) should be assumed for I&M program compliance. I&M programs can also 


produce benefits for other pollutants, such as NO2 and particulate matter, which are important for 


protecting air quality near major roadways. 
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Table 68. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the 2025 I&M expansion sensitivity 


simulation and the 2025 base-case simulation for the regionally dominated ozone episode.  


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 0.00 0.0% -0.04 -0.1% N/A N/A 


South Valley 0.00 0.0% -0.05 -0.1% -0.05 -0.1% 


Foothills 0.00 0.0% -0.04 -0.1% -0.03 -0.1% 


Bernalillo 0.03 0.1% 0.00 0.0% N/A N/A 


Los Lunas 0.03 0.1% -0.03 -0.1% -0.01 -0.0% 


Double Eagle (SAF) 0.00 0.0% -0.02 -0.0% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


0.48 0.8% -0.03 -0.1% -0.02 -0.0% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Table 69. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the 2025 I&M expansion sensitivity 


simulation and the 2025 base-case simulation for the locally dominated ozone episode.  


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte -0.01 -0.0% -0.04 -0.1% N/A N/A 


South Valley 0.00 0.0% -0.04 -0.1% -0.02 -0.0% 


Foothills 0.00 0.0% -0.06 -0.1% -0.06 -0.1% 


Bernalillo 0.02 0.1% -0.04 -0.1% -0.04 -0.1% 


Los Lunas -0.00 -0.0% -0.09 -0.2% N/A N/A 


Double Eagle (SAF) 0.00 0.0% -0.04 -0.1% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


0.50 0.8% -0.03 -0.0% -0.02 -0.0% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 


11.5.3 25% Reduction in Anthropogenic NOx and VOC Emissions 


Figure 120 and Table 70 show the modeled impacts of decreasing anthropogenic NOx and VOC 


emissions in Albuquerque/Bernalillo County, Sandoval County, and Valencia County during the 


regionally dominated ozone episode; Figure 121 and Table 71 show the impacts during the locally 


dominated ozone episode. Spatial plots of the absolute concentration differences are shown in 


Figure 122. In this sensitivity simulation, a negative difference in modeled ozone concentrations 


indicates that reducing emissions in the three counties would decrease future ozone concentrations. 


Reducing anthropogenic emissions by 25% in Albuquerque/Bernalillo County, Sandoval County, and 


Valencia County decreased the peak modeled 8-hr ozone concentrations by as much as 2.9 ppb 


(4.3%) at the Bernalillo County Grid Cell with Modeled Maximum ozone on July 10. On most days 


and at most sites in the Albuquerque MSA, the modeled ozone concentrations decreased, through 


the modeled ozone increased by up to 1.2 ppb (2.4%) at the Del Norte site. On days when the 2025 


base-case modeling produced ozone concentrations greater than or equal to 65 ppb, modeled 


ozone concentrations decreased by as much as 1.1 ppb during the regionally dominated episode, 


and by as much as 2.5 ppb during the locally dominated episode. 
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Figure 120. Differences in peak 8-hr average ozone concentrations between the 2025 


anthropogenic NOx and VOC 25% reduction sensitivity simulation and the 2025 base-case 


simulation in the regionally dominated ozone episode at the Albuquerque MSA sites, and at the grid 


cell where the highest ozone concentration was modeled in the base-case simulation (Bernalillo 


County Grid Cell with Modeled Maximum). 
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Table 70. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the 2025 anthropogenic NOx and VOC 25% 


reduction sensitivity simulation and the 2025 base-case simulation for the regionally 


dominated ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 1.17 2.4% 0.48 0.8% N/A N/A 


South Valley 0.27 0.5% -1.01 -1.7% -0.44 -0.7% 


Foothills -0.03 -0.1% -0.70 -1.1% -0.67 -1.0% 


Bernalillo 0.19 0.4% -0.66 -1.1% N/A N/A 


Los Lunas 0.15 0.3% -1.00 -1.7% -0.72 -1.1% 


Double Eagle (SAF) -0.01 -0.0% -0.54 -1.0% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


0.03 0.1% -1.16 -1.8% -1.03 -1.6% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 121. Differences in peak 8-hr average ozone concentrations between the 2025 anthropogenic 


NOx and VOC 25% reduction sensitivity simulation and the 2025 base-case simulation in the locally 


dominated ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest ozone 


concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled 


Maximum). 
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Table 71. Maximum, minimum, and average absolute (ppb) and relative (%) differences in 


peak 8-hr average ozone concentrations between the 2025 anthropogenic NOx and VOC 25% 


reduction sensitivity simulation and the 2025 base-case simulation for the locally dominated 


ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 1.07 2.2% -0.85 -1.3% N/A N/A 


South Valley 0.22 0.4% -2.61 -4.0% -1.85 -2.7% 


Foothills -0.09 -0.2% -2.49 -3.8% -2.49 -3.6% 


Bernalillo 0.10 0.2% -1.70 -2.7% -1.70 -2.6% 


Los Lunas -0.28 -0.6% -1.99 -3.4% N/A N/A 


Double Eagle (SAF) 0.00 0.0% -1.62 -2.6% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


-0.60 -1.0% -2.91 -4.3% -2.02 -3.1% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation. N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 122. Differences between modeled peak 8-hr ozone concentrations in the 2025 


anthropogenic NOx and VOC 25% reduction sensitivity simulations and the 2025 base-case 


simulations for one day in each ozone episode. Black circles represent the monitoring sites 


listed in Table 61. 


The spatial plots in Figure 122 illustrate the decrease in ozone concentrations in 


Albuquerque/Bernalillo County when anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, 


and Valencia counties are reduced by 25%. The modeled ozone reductions were larger in the 


regionally dominated ozone episode (July 10 in Figure 122) compared to the locally dominated 


ozone episode (June 14 in Figure 122). The grid cells shaded red, indicate an increase in ozone 


concentration, represent modeled VOC-limited conditions at or near the Del Norte monitoring site.45  


11.5.4 Transition of All Light-Duty Gasoline-Powered Vehicles to 


Electric-Powered 


Figure 123 and Table 72 show the modeled impacts of transitioning all light-duty gasoline-powered 


vehicles in Albuquerque/Bernalillo County to electric-powered vehicles during the regionally 


dominated ozone episode; Figure 124 and Table 73 show the impacts during the locally dominated 


ozone episode. Spatial plots of the absolute concentration differences are shown in Figure 125. In 


this sensitivity simulation, a negative difference in modeled ozone concentrations indicates that 


electrifying the light-duty gasoline-powered vehicle fleet in Albuquerque/Bernalillo County would 


decrease future ozone concentrations. 


                                                   
45 This was likely an artifact of poor model performance at the Del Norte site in the 2017 base-case modeling. 







● ● ●   11. Future-Year Modeling and Analysis 


● ● ●    231 


Transitioning all light-duty gasoline-powered vehicles to electric power in 2025 resulted in reductions 


in modeled peak 8-hr ozone concentrations in Albuquerque/Bernalillo County by as much as 0.8 ppb 


(1.1%) during the regionally dominated ozone episode and 1.9 ppb (2.8%) during the locally 


dominated ozone episode. Note that this sensitivity simulation did not include electrification of 


diesel-powered vehicles, which are an important source of NOx emissions in Albuquerque/Bernalillo 


County. 


 


Figure 123. Differences in peak 8-hr average ozone concentrations between the 2025 all-electric 


light-duty vehicles sensitivity simulation and the 2025 base-case simulation in the regionally 


dominated ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest 


ozone concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with 


Modeled Maximum). 
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Table 72. Maximum, minimum, and average absolute (ppb) and relative (%) differences in peak 


8-hr average ozone concentrations between the 2025 all-electric light-duty vehicles sensitivity 


simulation and the 2025 base-case simulation for the regionally dominated ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 1.21 2.4% 0.79 1.4% N/A N/A 


South Valley 0.18 0.3% -0.54 -0.9% -0.25 -0.4% 


Foothills 0.09 0.2% -0.51 -0.8% -0.51 -0.8% 


Bernalillo 0.00 0.0% -0.55 -0.9% N/A N/A 


Los Lunas 0.00 0.0% -0.54 -0.8% -0.54 -0.8% 


Double Eagle (SAF) -0.00 -0.0% -0.30 -0.5% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


0.04 0.1% -0.75 -1.1% -0.75 -1.1% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 
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Figure 124. Differences in peak 8-hr average ozone concentrations between the 2025 all-electric 


light-duty vehicles sensitivity simulation and the 2025 base-case simulation in the locally dominated 


ozone episode at the Albuquerque MSA sites, and at the grid cell where the highest ozone 


concentration was modeled in the base-case simulation (Bernalillo County Grid Cell with Modeled 


Maximum). 
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Table 73. Maximum, minimum, and average absolute (ppb) and relative (%) differences in peak 


8-hr average ozone concentrations between the 2025 all-electric light-duty vehicles sensitivity 


simulation and the 2025 base-case simulation for the locally dominated ozone episode. 


Site 
Maximum Minimum Averagea 


ppb % ppb % ppb % 


Del Norte 1.06 2.2% -0.26 -0.4% N/A N/A 


South Valley 0.14 0.3% -1.86 -2.8% -1.34 -1.9% 


Foothills 0.00 0.0% -1.77 -2.7% -1.77 -2.5% 


Bernalillo 0.00 0.0% -1.11 -1.8% -1.11 -1.7% 


Los Lunas -0.02 -0.0% -0.85 -1.4% N/A N/A 


Double Eagle (SAF) 0.00 0.0% -1.12 -1.8% N/A N/A 


Bernalillo County Grid 


Cell with Modeled 


Maximum 


-0.36 -0.6 % -1.90 -2.8% -1.34 -2.1% 


a The average is calculated for days when modeled peak 8-hr average ozone concentrations were greater than or equal to 65 ppb in 


the base-case simulation; N/A indicates that there were no days in the episode when the peak concentration was greater than or 


equal to 65 ppb. 


 


Figure 125. Differences between modeled peak 8-hr ozone concentrations in the 2025 all-


electric light-duty vehicles sensitivity simulations and the 2025 base-case simulations for one 


day in each ozone episode. Black circles represent the monitoring sites. 
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11.6 Summary 


Emissions used in the 2017 base-case modeling were projected to year 2025, and 2025 future-year 


air quality modeling was conducted using CAMx. Sensitivity simulations were also conducted for the 


2025 future year to quantify the impact of various scenarios on daily peak 8-hr ozone concentrations 


in Albuquerque/Bernalillo County and to demonstrate how specific changes in emissions might affect 


future ozone concentrations. Future ozone concentrations in Albuquerque/Bernalillo County were 


more sensitive to local changes in emissions in the locally dominated ozone episode, compared to 


the regionally dominated ozone episode. This is consistent with findings from the 2017 base-case 


source apportionment and sensitivity modeling analyses. 


The 2025 base-case modeling showed an overall decrease in peak 8-hr ozone concentrations in 


Albuquerque/Bernalillo County compared to the 2017 base case, by as much as 5 ppb. Therefore, if 


projected reductions in local, regional, and nationwide emissions by 2025 materialize, these future 


emissions reductions would reduce future ozone concentrations in Albuquerque/Bernalillo County.  


If the Rio Bravo and Reeves power plants were to operate at permitted emission levels in the future, 


ozone concentrations in Albuquerque/Bernalillo County would increase by as much as 4 ppb.  


Expanding the Albuquerque/Bernalillo County I&M program to Sandoval and Valencia counties 


decreased future-year ozone concentrations in Albuquerque/Bernalillo County by as much as 0.5 


ppb, and would therefore provide a small positive future ozone benefit in the region. This impact was 


similar in magnitude to the ozone benefits that were modeled from the Albuquerque/Bernalillo 


County I&M program in 2017 (see Chapter 10). 


Reducing anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, and Valencia counties 


reduced modeled future-year peak 8-hr ozone concentrations by as much as 3 ppb in the locally 


dominated ozone episode. This result suggests that a multi-county approach to reduce emissions in 


Bernalillo, Sandoval, and Valencia Counties would be effective at reducing future ozone 


concentrations in Albuquerque/Bernalillo County.  


Transitioning all light-duty gasoline-powered vehicles to electric-powered vehicles in 2025 resulted in 


a decrease in modeled future-year peak 8-hr ozone concentrations. The maximum decrease in 


modeled ozone was 0.8 ppb during the regionally dominated ozone episode and 1.9 ppb during the 


locally dominated ozone episode. 


Future-year changes in NOx and VOC emissions resulted primarily in decreases in peak 8-hr ozone 


concentrations across the 2025 base-case and 2025 sensitivity simulations in which emissions were 


reduced. This indicates that there will be NOx-limited conditions in Albuquerque/Bernalillo County in 


the future. This result is consistent with the 2017 base-case, source apportionment, and sensitivity 


simulations. 
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12. Conclusions 


Ozone air quality modeling was conducted to assist the Albuquerque EHD with its air quality 


planning process. The purpose of this work was to apply scientific data and modeling analyses to (1) 


further the understanding of ozone air quality in Albuquerque/Bernalillo County, and (2) understand 


emission control strategies that (if necessary) can be helpful for reducing ozone in the region. This 


work included a full complement of meteorological, emissions, and air quality modeling analyses, as 


well as source apportionment analysis, sensitivity modeling analyses, and future-year modeling 


analyses. This modeling project builds upon the ongoing ambient air quality monitoring and 


emissions inventory development work conducted by Albuquerque EHD over the years, and provides 


an additional technical basis for future air quality planning. The modeling can also provide a starting 


point to support regulatory modeling should such a need arise. An overview of key results from this 


study was presented to the EHD and to the Albuquerque/Bernalillo County Air Quality Control Board 


in October 2018. 


The air quality modeling work conducted here focused on two episodes during June and July of 2017 


when ground-level ozone concentrations in Albuquerque/Bernalillo County were USG on EPA’s AQI 


scale. Ozone was USG on four of the modeled episode days, and Moderate on many of the modeled 


episode days. Based on the modeling analysis, the ozone in Albuquerque/Bernalillo County during 


the June 2017 episode was driven largely by contributions from non-local and regional emissions, 


whereas ozone during the July 2017 episode was driven more strongly by local emissions from within 


Albuquerque/Bernalillo County. 


The meteorological, emissions, and air quality modeling were conducted with WRF, SMOKE, and 


CAMx, respectively. Modeling was conducted on three nested-domains: (1) a 36-km domain covering 


the continental United States; (2) a 12-km domain covering the western United States and northern 


Mexico; and (3) a 4-km domain covering much of New Mexico, including the Albuquerque MSA and 


Albuquerque/Bernalillo County. 


There were three key results from this modeling analysis: 


 Ozone in Albuquerque/Bernalillo County is the result of local and non-local emissions, is 


impacted by wildfires, and is sensitive to statewide oil and gas emissions. If emission controls 


are needed in the future, local emission controls will be less effective at reducing ozone on 


days when ozone is driven primarily by long-range pollutant transport from outside 


Albuquerque/Bernalillo County (e.g., the June 2017 ozone episode). Conversely, local 


emission controls will be more effective at reducing ozone on days when ozone is driven 


more strongly by local emissions (e.g., the July 2017 ozone episode). 


 On high ozone days during June and July 2017, anthropogenic emissions from within 


Albuquerque/Bernalillo County contributed between 5 and 16 ppb of ozone in 


Albuquerque/Bernalillo County. 
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 If projected reductions in local, regional, and nationwide emissions by 2025 materialize, these 


projected emissions reductions would reduce ozone concentrations in 


Albuquerque/Bernalillo County by 3-7%. To put this into context, a 5% reduction of ozone 


concentrations by 2025 could reduce the future-year ozone design value in 


Albuquerque/Bernalillo County by 3-4 ppb, based on a current design value of 70 ppb. 


Below is a summary of key findings from this project.  


Source Apportionment Modeling 


The source apportionment modeling analysis showed that the high ozone concentrations in the June 


2017 ozone episode were largely driven by non-local and regional ozone contributions, while the 


high ozone concentrations in the July episode were driven more strongly by local emissions from 


within Albuquerque/Bernalillo County. Therefore, we would expect that local emission controls within 


Albuquerque/Bernalillo County would not have been effective at reducing the ozone concentrations 


in Albuquerque/Bernalillo County during the June episode, but would have been more effective at 


reducing ozone concentrations emissions during the July episode. These results have important 


implications for air quality planning. 


The key findings from the ozone source apportionment modeling analysis are as follows. 


 Pollutant transport from outside New Mexico is important and accounts for over half of the 


ozone on high ozone days in Albuquerque/Bernalillo County. 


 Local emissions in Albuquerque/Bernalillo County are also important. Half of the ozone 


generated by emissions from within Albuquerque/Bernalillo County is due to motor vehicles. 


 On high ozone days during the June 2017 episode, anthropogenic emissions from within 


Albuquerque/Bernalillo County contributed between 5 and 7 ppb of ozone in 


Albuquerque/Bernalillo County. U.S. anthropogenic emissions outside of New Mexico 


contributed between 4 and 8 ppb of ozone. 


 On high ozone days during the July 2017 episode, anthropogenic emissions from within 


Albuquerque/Bernalillo County contributed between 9 and 16 ppb of ozone in 


Albuquerque/Bernalillo County. U.S. anthropogenic emissions outside of New Mexico 


contributed between 7 and 10 ppb of ozone. 


 On high zone days, contributions from the Four Corners, San Juan, and Prewitt Escalante 


power plants in New Mexico were as large as 1 ppb but were generally less than 0.5 ppb in 


Albuquerque/Bernalillo County.  


 Impacts from anthropogenic emissions in western states, including California, can be 


important. On many of the modeled days, ozone contributions in Albuquerque/Bernalillo 


County from California’s emissions were greater than 1 ppb and larger than the ozone 
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contributions from the Four Corners, San Juan, and Prewitt Escalante power plants in New 


Mexico.  


 Ozone contributions in Albuquerque/Bernalillo County from wildfire smoke were as large as 


2.0 ppb in the June episode and as large as 1.5 ppb in the July episode. 


 Ozone contributions due to emissions from the Western Refining Gallup facility were 


negligible in Albuquerque/Bernalillo County. 


 Emissions from nonroad and non-mobile source sectors are becoming increasingly important 


as emissions from motor vehicles continue to decrease.  


Ozone impacts from the Four Corners and San Juan power plants in northern New Mexico will likely 


be reduced in the future, given that two units at San Juan were decommissioned in December 2017, 


and NOx emission controls were installed on two units at Four Corners in 2018. 


Sensitivity Modeling 


A series of sensitivity simulations were developed at the direction of and in consultation with the 


Albuquerque EHD to test the sensitivity of modeled ozone concentrations in Albuquerque/Bernalillo 


County to various changes in local and non-local emissions. Results from these sensitivity simulations 


can be used to assess (1) whether ozone reductions should be accomplished through reductions in 


NOx emissions, VOC emissions, or both; and (2) under what types of conditions local emission 


reductions may be effective at reducing ozone.  


Eight sensitivity scenarios were developed for this analysis and include 


 10% reduction of Albuquerque/Bernalillo County anthropogenic NOx emissions. 


 10% reduction of Albuquerque/Bernalillo County anthropogenic VOC emissions. 


 25% reduction of Albuquerque/Bernalillo County on-road mobile source NOx emissions. 


 25% reduction of New Mexico oil and gas emissions. 


 Impact of the Albuquerque/Bernalillo County I&M program. 


 Reeves and Rio Bravo power plants running at permitted emission levels. 


 100% reduction of Sandoval County anthropogenic emissions. 


 100% reduction of Valencia County anthropogenic emissions. 


The results from these sensitivity modeling analyses built upon the findings from the source 


apportionment analysis and confirmed that local emission controls within Albuquerque/Bernalillo 


County would have been less effective at reducing the ozone concentrations in 


Albuquerque/Bernalillo County during the June episode, but would have been more effective at 


reducing ozone concentrations during the July episode.  


The key findings from the sensitivity modeling analysis are as follows: 
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 NOx emission controls will be effective at reducing ozone in Albuquerque/Bernalillo County. 


VOC emission controls may not be effective at reducing ozone unless they are substantial 


(>10%).  


 Emissions from Valencia and Sandoval counties impact ozone in Albuquerque/Bernalillo 


County by as much as 4 ppb. 


 The Reeves and Rio Bravo power plants would impact ozone in Albuquerque/Bernalillo 


County by as much as 3 ppb if they operated at with permitted emission levels. 


 The I&M program in Albuquerque/Bernalillo County reduces on-road mobile source NOx 


emissions by 5% and VOC emissions by 7%, and reduces ozone in Albuquerque/Bernalillo 


County by up to 0.25 ppb. 


 Ozone in Albuquerque/Bernalillo County is sensitive to emissions from oil and gas operations 


throughout New Mexico. Reducing NOx and VOC emissions from the oil and gas sector in 


New Mexico by 25% would reduce ozone concentrations in Albuquerque/Bernalillo County 


by up to 1 ppb. 


When considering the modeled ozone impact of the Albuquerque/Bernalillo County I&M program, 


note that the purpose of an I&M program is to ensure that motor vehicles are operating in a manner 


that meets federal, state, and local emission standards. Without an I&M program, there is risk that 


the motor vehicle emissions in Albuquerque/Bernalillo County would fail to meet the projections 


made by Albuquerque EHD. I&M programs can also produce benefits for other pollutants, such as 


NO2 and particulate matter, which are important for protecting air quality near major roadways. 


Future-Year Modeling 


The 2017 base-case emissions were projected to year 2025 based on future activity assumptions, 


regulations, and controls; a future-year air quality model simulation was conducted based on these 


projected future-year emissions. Results from this future-year simulation were compared to the 2017 


simulation to assess how ozone in Albuquerque/Bernalillo County could be impacted by national, 


regional, and local changes in emissions that are expected take place between 2017 and 2025.  


In addition, four future-year sensitivity simulations summarized here were developed at the direction 


of and in consultation with the Albuquerque EHD: 


 Reeves and Rio Bravo power plants in Bernalillo County operating at permitted emission 


levels. 


 Expansion of the Albuquerque/Bernalillo County I&M Program to cover light-duty gasoline 


vehicles in Sandoval and Valencia counties. 


 25% reduction of anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, and Valencia 


counties. 


 Electrification of the light-duty gasoline vehicle fleet in Albuquerque/Bernalillo County. 
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The key findings from the future-year modeling analysis are as follows: 


 Projected emission reductions by 2025 would reduce peak 8-hr average ozone 


concentrations in Albuquerque/Bernalillo County by 3-7%. To put this into context, a 5% 


reduction on ozone concentrations by 2025 could reduce the future-year ozone design value 


in Albuquerque/Bernalillo County by 3-4 ppb, based on a current design value of 70 ppb.  


 The Reeves and Rio Bravo power plants would increase ozone in Albuquerque/Bernalillo 


County in the future by as much as 4 ppb if they were operated at permitted emission levels. 


 A 25% reduction of anthropogenic NOx and VOC emissions in Bernalillo, Sandoval, and 


Valencia counties would reduce future ozone concentrations in Albuquerque/Bernalillo 


County by as much as 3 ppb. This result suggests that a multi-county approach to reducing 


emissions would be effective at reducing future ozone concentrations in 


Albuquerque/Bernalillo County. 


 Replacing the light-duty gasoline vehicle fleet with electric vehicles in Albuquerque/Bernalillo 


County would reduce future ozone concentrations in Albuquerque/Bernalillo County by as 


much as 2 ppb. 


 Expanding the I&M program to Sandoval and Valencia counties in the future would reduce 


ozone concentrations in Albuquerque/Bernalillo County by as much as 0.5 ppb. 


VOC Emissions Analysis 


The key findings from the VOC emissions inventory analysis are as follows: 


 Aromatic VOCs such as xylenes and toluene are highly reactive and represent 38% of the 


anthropogenic VOC ozone-generating potential in the Albuquerque/Bernalillo County 


emissions inventory, despite representing only 10% of anthropogenic VOC emissions. Xylenes 


are used in many types of solvents and are also emitted from diesel engines; therefore, 


reducing emissions from solvent use and construction equipment could potentially reduce 


ozone concentrations in Albuquerque/Bernalillo County. 


 Alkane VOCs such as pentane are less reactive compared to other VOCs, and therefore 


relatively large reductions in alkane VOC emissions would be needed to significantly reduce 


ozone in Albuquerque/Bernalillo County. Alkane VOCs represent over 50% of the 


anthropogenic VOC emissions in Albuquerque/Bernalillo County, but only 29% of the 


anthropogenic ozone generating potential in the emissions inventory. Alkane VOCs are 


emitted from motor vehicles, construction equipment, oil and gas exploration, and a variety 


of industrial processes. 


 Speciated VOC measurements are needed to confirm that the VOC emissions inventory is 


representing ambient VOC concentrations, and to develop a more detailed understanding of 


specific VOC species that may be contributing to ozone in Albuquerque/Bernalillo County. 


Speciated VOC measurements (i.e., measurements of individual VOC compounds, not just 
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total VOC) would provide additional data to evaluate the existing VOC emission inventory, 


evaluate air quality model performance, track the effectiveness of VOC emission control 


programs, and protect public health. 
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NMOCD Venting and Flaring Rule Comments





	The following comment have been prepared on behalf of Dugan Production Corp. Please accept these as issues and concerns that we have identified that we feel need to be addressed as the rule making process proceeds:


1. Please define what an inspection is.  AVO was defined and it is not clear whether the pumper looking for leaks using their sense of smell, vision and hearing qualifies as an AVO inspection.  Obviously this is nonsensical at first glance but it would help operators understand exactly what is meant.


2. In 19.15.27.8.C.3 it states recovered gas may be sent to a flare only if it poses a risk to health and safety.  An additional point we would like to bring up is not all gas is pipeline quality during flowback.  Initially you have volumes of nitrogen that causes problems for gas transporters.  By sending this gas to a flare the volatile portions will be destroyed while the nitrogen will be vented.  This allows operators to clean up a well after stimulation operations while reducing methane emissions.  Please take this into consideration.


3. The AVO inspection frequencies laid out in 19.15.27.8.D.3 are incredibly excessive.  Weekly inspections will not accomplish much of anything except waste an operator’s money.  The point of having an LDAR program in place is a smart move to reduce waste.  Our huge issue is the frequency and volumetric thresholds.  There isn’t a way to mathematically prove what the optimum inspection frequency should be so sadly someone must arbitrarily pick a number and say this is good.  From our point of view 2-3 inspections per year will suffice to catch and minimize issues as they arise.  It may not be apparent at first glance but requiring weekly/monthly inspections will be most damaging to older wells.  The profitability of these wells are already marginal at best.  When coupled with an inspection schedule that will added thousands of dollars to the wells operating expenses many operators will be forced to plug wells that would have been profitable had an adequate, not arbitrary and excessive, AVO inspection frequency been considered.  


4. To further address the volumetric thresholds associated with the AVO inspections we take issue with the weekly requirement for all new wells.  As has been discussed already we feel that there is a middle ground between weekly and never that will serve the purpose of the rule to eliminate waste and not harm the states oil and gas industry.  


5. Concerning the volumetric threshold for AVO inspections we would like to see a wider range of operations that determines inspection frequency.  Requiring more frequent inspections from high producing wells makes sense as high volume wells present the greatest chance for a waste to occur.  Whereas an older well that makes very little oil and gas will not have much waste in the event there is a leak simply because there wasn’t much oil or gas to lost to begin with.  Please review these thresholds and consider that low volume wells don’t need frequent inspections.  They need AVO inspections. Just not much more than 1-2 times per year.


6. Concerning the performance standards for separation, storage tanks and flare equipment please consider that new tanks associated with wells drilled after the effective date need automatic tank gauging equipment.  Tanks will corrode and need to be replaced after being in service for many years.  In order to not harm legacy producers we fill it is common sense to require tanks installed at wells drilled after the effective date to meet the purpose of minimizing waste while not harming the oil industry.


7. Weekly flare inspections are fine.  Keeping a weekly record is not fine.  It is our opinion a monthly record will serve the purpose of ensuring a functioning flare while not creating a paperwork burden that won’t accomplish much other than getting people to copy and paste a record instead of actually doing a detailed inspection.


8. As it pertains to the measurement and reporting of vented and flared natural gas we need to define what gas we are measuring.  As the rule is read it appears to mean every miniscule molecule that escaped via process equipment, tank gauging, flash emissions, pneumatic devices etc.  If our interpretation is correct let it be known this is terrible.  Volumes that are voluntarily vented should be measured but as it goes in the day to day operation of a well it must be understood no gas is willfully vented unless pipeline capacity/availability prevents an operating from selling the gas.  We strongly urge the division to reconsider this portion of the rule.  We have no qualms with providing estimated daily fuel use for equipment on location but measuring every molecule of gas that is not sold is not feasible.  


9. Why must an operator notify every interest owner of the volume of gas that is being vented?  Even if the interest owner doesn’t like what is reported they can’t do anything about it.  The conditions of the lease are already established and as long as the terms of the lease are being meet, unless it violates other portions of this rule, it does absolutely nothing but waste time and money.  


10. Concerning the gas capture requirements why are operators’ data being published?  Is the purpose of this to turn people against the oil & gas industry?  In the current world we live in there are enough problems to go around.  Generating a list of operators and making their work readily available to the public and identifying the compliant and non-compliant operators for everyone to see feels like a fascist form of control.  By all means take the data that is submitted and generate a report that gives a generic view of where each operator stands but for the purpose of corrective action we demand that such matters not be plastered all over the internet.


11. As it pertains to the captured percentage, how was 98% determined to be the target goal?  Is that number physically feasible?  If real science has been done to back up this number please make that available to stake holders.  If it is an arbitrary number chosen by some bureaucrat we strongly urge that science be our source of guidance; not political posturing.


12. The gas capture plan being submitted with the APD is incredibly intrusive in an operators business as well as the gas transporters business.  Please revise this and make it clear that under no uncertain terms will venting and flaring be permitted because of plant and pipeline capacity.  If commodity prices crash and gas sells at a negative value venting and flaring are not permitted.  By all means don’t approve an APD until a right of way has been approved.  There are many ways to address the concerns of whether an operator will comply with this rule but wanting to know pipeline and plant capacity is a poor way of ensuring operators have a plan in place to sell their gas.  


13. Please change the requirement of needing a map each gathering system in a general area to only include language that specifies only a map for the operators gathering system or the system the gas will be delivered to.  It’s one thing to map your own system but getting other operators information and making a map showing all systems on a map will look like a spaghetti monster in areas with many operators.  Additionally it will be a huge work effort to coordinate with multiple companies to get the required map put together.    Please change this only include the pipeline the operator will be using.
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 The following comment have been prepared on behalf of Dugan Production Corp. Please accept 


these as issues and concerns that we have identified that we feel need to be addressed as the rule 


making process proceeds: 


1. Please define what an inspection is.  AVO was defined and it is not clear whether the pumper 


looking for leaks using their sense of smell, vision and hearing qualifies as an AVO inspection.  


Obviously this is nonsensical at first glance but it would help operators understand exactly what 


is meant. 


2. In 19.15.27.8.C.3 it states recovered gas may be sent to a flare only if it poses a risk to health 


and safety.  An additional point we would like to bring up is not all gas is pipeline quality during 


flowback.  Initially you have volumes of nitrogen that causes problems for gas transporters.  By 


sending this gas to a flare the volatile portions will be destroyed while the nitrogen will be 


vented.  This allows operators to clean up a well after stimulation operations while reducing 


methane emissions.  Please take this into consideration. 


3. The AVO inspection frequencies laid out in 19.15.27.8.D.3 are incredibly excessive.  Weekly 


inspections will not accomplish much of anything except waste an operator’s money.  The point 


of having an LDAR program in place is a smart move to reduce waste.  Our huge issue is the 


frequency and volumetric thresholds.  There isn’t a way to mathematically prove what the 


optimum inspection frequency should be so sadly someone must arbitrarily pick a number and 


say this is good.  From our point of view 2-3 inspections per year will suffice to catch and 


minimize issues as they arise.  It may not be apparent at first glance but requiring 


weekly/monthly inspections will be most damaging to older wells.  The profitability of these 


wells are already marginal at best.  When coupled with an inspection schedule that will added 


thousands of dollars to the wells operating expenses many operators will be forced to plug wells 


that would have been profitable had an adequate, not arbitrary and excessive, AVO inspection 


frequency been considered.   


4. To further address the volumetric thresholds associated with the AVO inspections we take issue 


with the weekly requirement for all new wells.  As has been discussed already we feel that there 


is a middle ground between weekly and never that will serve the purpose of the rule to 


eliminate waste and not harm the states oil and gas industry.   


5. Concerning the volumetric threshold for AVO inspections we would like to see a wider range of 


operations that determines inspection frequency.  Requiring more frequent inspections from 


high producing wells makes sense as high volume wells present the greatest chance for a waste 


to occur.  Whereas an older well that makes very little oil and gas will not have much waste in 


the event there is a leak simply because there wasn’t much oil or gas to lost to begin with.  


Please review these thresholds and consider that low volume wells don’t need frequent 


inspections.  They need AVO inspections. Just not much more than 1-2 times per year. 


6. Concerning the performance standards for separation, storage tanks and flare equipment please 


consider that new tanks associated with wells drilled after the effective date need automatic 


tank gauging equipment.  Tanks will corrode and need to be replaced after being in service for 


many years.  In order to not harm legacy producers we fill it is common sense to require tanks 







installed at wells drilled after the effective date to meet the purpose of minimizing waste while 


not harming the oil industry. 


7. Weekly flare inspections are fine.  Keeping a weekly record is not fine.  It is our opinion a 


monthly record will serve the purpose of ensuring a functioning flare while not creating a 


paperwork burden that won’t accomplish much other than getting people to copy and paste a 


record instead of actually doing a detailed inspection. 


8. As it pertains to the measurement and reporting of vented and flared natural gas we need to 


define what gas we are measuring.  As the rule is read it appears to mean every miniscule 


molecule that escaped via process equipment, tank gauging, flash emissions, pneumatic devices 


etc.  If our interpretation is correct let it be known this is terrible.  Volumes that are voluntarily 


vented should be measured but as it goes in the day to day operation of a well it must be 


understood no gas is willfully vented unless pipeline capacity/availability prevents an operating 


from selling the gas.  We strongly urge the division to reconsider this portion of the rule.  We 


have no qualms with providing estimated daily fuel use for equipment on location but 


measuring every molecule of gas that is not sold is not feasible.   


9. Why must an operator notify every interest owner of the volume of gas that is being vented?  


Even if the interest owner doesn’t like what is reported they can’t do anything about it.  The 


conditions of the lease are already established and as long as the terms of the lease are being 


meet, unless it violates other portions of this rule, it does absolutely nothing but waste time and 


money.   


10. Concerning the gas capture requirements why are operators’ data being published?  Is the 


purpose of this to turn people against the oil & gas industry?  In the current world we live in 


there are enough problems to go around.  Generating a list of operators and making their work 


readily available to the public and identifying the compliant and non-compliant operators for 


everyone to see feels like a fascist form of control.  By all means take the data that is submitted 


and generate a report that gives a generic view of where each operator stands but for the 


purpose of corrective action we demand that such matters not be plastered all over the 


internet. 


11. As it pertains to the captured percentage, how was 98% determined to be the target goal?  Is 


that number physically feasible?  If real science has been done to back up this number please 


make that available to stake holders.  If it is an arbitrary number chosen by some bureaucrat we 


strongly urge that science be our source of guidance; not political posturing. 


12. The gas capture plan being submitted with the APD is incredibly intrusive in an operators 


business as well as the gas transporters business.  Please revise this and make it clear that under 


no uncertain terms will venting and flaring be permitted because of plant and pipeline capacity.  


If commodity prices crash and gas sells at a negative value venting and flaring are not permitted.  


By all means don’t approve an APD until a right of way has been approved.  There are many 


ways to address the concerns of whether an operator will comply with this rule but wanting to 


know pipeline and plant capacity is a poor way of ensuring operators have a plan in place to sell 


their gas.   


13. Please change the requirement of needing a map each gathering system in a general area to 


only include language that specifies only a map for the operators gathering system or the 


system the gas will be delivered to.  It’s one thing to map your own system but getting other 


operators information and making a map showing all systems on a map will look like a spaghetti 







monster in areas with many operators.  Additionally it will be a huge work effort to coordinate 


with multiple companies to get the required map put together.    Please change this only include 


the pipeline the operator will be using. 
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From: David Witt
To: WasteRule, EMNRD, EMNRD
Subject: [EXT] Please strengthen the EMNRD rule before finalization
Date: Monday, September 14, 2020 2:32:47 PM


Dear Secretary Sarah Cottrell Propst,


I understand that New Mexico is dependent upon oil and gas extraction to support its
economy. But that is a different issue than pollution control--which is needed to reduce carbon
pollution and to protect water resources. It is long past time to put environmental protection
above the interests of carbon companies to make a few more dollars.


Sincerely, 
David Witt 
PO Box 317
Taos, NM 87571 
Taos New Mexico 



mailto:davidlwitt@taosnet.com

mailto:EMNRD.WasteRule@state.nm.us






From: Ellen Raimer
To: WasteRule, EMNRD, EMNRD
Subject: [EXT] Gas Capture Requirement by locality
Date: Saturday, September 5, 2020 4:38:20 PM


OIL Conservation Division of NM EMNRD:


The standard for gas capture needs to be set by locality either by county or basin. Otherwise the overall 98% capture
goal will not be met.
OCD should require companies to contract with independent third-party verification to ensure accurate and reliable
venting and flaring data.


Enforcement is critical.
Sincerely,
Ellen Raimer, MD



mailto:eraimer@gmail.com

mailto:EMNRD.WasteRule@state.nm.us






From: Allen Davis
To: NMOAI, NMENV; WasteRule, EMNRD, EMNRD
Cc: Gay West; Kernan, Gay; Jim Townsend; Cathrynn N. Brown (c.brown.nm55@gmail.com); Gregg Fulfer


(gregg.fulfer@nmlegis.gov); Griggs, Ron; Jerry Fanning
Subject: [EXT] Proposed Methane Regulations - Comment Letter
Date: Monday, September 14, 2020 3:57:02 PM
Attachments: Draft Methan Rules Public Written Comment_Eddy County_09142020.pdf


New Mexico Environment Department and New Mexico Energy, Minerals and Natural
Resources Department,
 
Please find attached a letter from myself on behalf of Eddy County for your
consideration as part of the public written comments regarding the methane rule draft
regulations.
 
Thank you for your consideration and the inclusion of these comments in your draft
development process.
 
 
Allen Davis
Eddy County Manager
101 W. Greene Street
Carlsbad, NM 88220
 


 
(575) 887-9511 (o)
(575) 988-5687 (m)
ardavis@co.eddy.nm.us
 



mailto:ardavis@co.eddy.nm.us

mailto:nm.oai@state.nm.us
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mailto:townsend@pvtn.net
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From: Polak, Tiffany, EMNRD
To: WasteRule, EMNRD, EMNRD
Subject: FW: MRO - Draft Methane/Waste Rule Feedback Discussion
Date: Thursday, August 13, 2020 7:46:23 AM
Attachments: image002.png


Methane Talking Points (004) 8-3.pdf


 
 


From: Bradfute, Jennifer (MRO) <jbradfute@marathonoil.com> 
Sent: Monday, August 3, 2020 5:10 PM
To: Polak, Tiffany, EMNRD <Tiffany.Polak@state.nm.us>; Ames, Eric, EMNRD
<Eric.Ames@state.nm.us>; Wade, Gabriel, EMNRD <Gabriel.Wade@state.nm.us>; Powell, Brandon,
EMNRD <Brandon.Powell@state.nm.us>; Matt Lepore <matt.lepore@insightenergylaw.com>; Mike
Teague (Brass Compass) <michael@brasscompassconsulting.com>; bolanderja5@gmail.com; Kuehn,
Elizabeth, NMENV <Elizabeth.Kuehn@state.nm.us>; Katz, Lara, NMENV <Lara.Katz@state.nm.us>
Subject: [EXT] RE: MRO - Draft Methane/Waste Rule Feedback Discussion
 
All:  Marathon Oil is looking forward to tomorrow’s meeting.  Please see the attached talking points
that we will be using to help facilitate our conversation.
 
These talking points focus on high-level concerns that Marathon sees in the draft rules.  That being
said, we also want to thank the agencies for taking the approach of releasing draft and proactively
encouraging feedback and we plan on taking some time during the meeting to also discuss items
that we like in the proposed rules.  Our goal is to have a constructive conversation and raise several
questions tomorrow.  The main purpose of these questions is to help ensure that we understand the
draft rules, as intended by the agencies, while Marathon prepares its more-detailed written
comments.
 
Thanks!
Jennifer
 
 
Jennifer Bradfute
Senior Attorney,
Permian & Bakken
 
Marathon Oil Company
Office: 505-856-4019
Cell: 505-264-8740
jbradfute@marathonoil.com
 


 
 



mailto:Tiffany.Polak@state.nm.us

mailto:EMNRD.WasteRule@state.nm.us
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New Mexico:  Proposed Methane Rule Talking Points 
 



The Proposed Rules Are Prescriptive and Limit Innovation:  The Proposed Rules are prescriptive in nature, 



which severely limits flexibility and innovation.  For example, NMOCD’s Proposed Section 19.15.27.8 contains a 



laundry list of requirements prohibiting most venting and flaring activities; the agency then sets a gas capture 



percentage of 98% in Proposed Section 19.15.27.9 (which is a performance-based standard).  While most operators 



prefer performance standard regulations, it is unclear what value this performance standard adds given the 



prescriptive requirements contained in 19.15.27.8.   



Excessive Reporting Creates a Lack of Transparency:  The Proposed Rules require excessive and duplicative 



reporting, which creates a lack of transparency for royalty owners and other stakeholders.  These requirements 



incentivize investment in reporting and record keeping services, not gas capture and emissions reductions 



innovations.  A portion of the proposed reporting and record keeping requirements is summarized below: 



Weekly Reports 



 Documented leak inspections required by NMED 
 Documented AVO inspections required by NMOCD 



Annual Reports 



 Annual gas capture report with NMOCD 
 



Monthly Reports 



 Documented inspections of equipment subject to 
control or monitoring requirements  



 C-115B reports for NMOCD, classifying both by 
volume and percentage gas produced into 20 
different categories, as designated by the Division 



 Submission of statements to royalty owners 
showing publically reported C-115B information 



Event-Based Reports 



 C-129 reports to approve venting or flaring events 



 C-141 reports to report releases of vented and 
flared volumes 



 Excess emissions reports with NMED 



 Natural Gas Management Plans, prior to submitting 
APDs with NMOCD 



 



Could these requirements be streamlined into consistent reports between NMED and NMOCD?  Perhaps, there could 



be a Memorandum of Understanding executed by the agencies, which streamlines reporting requirements, 



facilitates the sharing of information, and provides more transparency regulatory certainty?   



Confusion Regarding Regulatory Jurisdiction and Lack of Regulatory Certainty:   NMED and NMOCD attempt 



to regulate the exact same issues in different ways. This creates regulatory confusion and a lack of certainty. Where 



does NMED’s jurisdiction end and NMOCD’s jurisdiction begin?  There is confusion as to how the Proposed Rules will 



interact with NMED permits and other applicable federal requirements. In some cases, they are in direct violation of 



federal rules, so operators will have to choose compliance with state or federal requirements.   For example, it is 



unclear how the ozone precursor rules will tie to air permits under 20.2.72 NMAC and Notice of Intents under 



20.2.73.200 NMAC. The thresholds identified in these new rules do not align with current permitting thresholds, but 



rather instills different requirements midway between tpy limits. Is the intent to tie these rules to the Federal 



Implementation Plan (FIP) to allow for federal enforceability and ability to take reductions for PTE in air permits? 



Similarly, how will NMOCD’s prescriptive requirements apply to federally permitted wells?  Has the agency consulted 



with the BLM? 



Software Development:  Operators are required under NMED’s Proposed Rule to create an electronic system to 



track EMITT scanner codes (which will be created by the operator and traceable by NMED inspectors).  This must 



occur within a one-year period after the rule is issued, which is likely unreasonable.  How will this system work?   



Expectations re Measurement vs. Calculations:  The Proposed Rules are unclear regarding what constitutes 



“measurement.”  We assume that measurements may be obtained under the rules using API standards.   



Gas cannot accurately be measured unless it has sufficient motive force, such as gas routed to a high-pressure flare.  



Low pressure systems typically operate in “breathing fashion” and have very low flow rates making metering these 



flows impractical if not impossible.  Additionally, introduction of a potentially restrictive device in a relieving system 



can introduce safety concerns. As a result, gas volumes emitted from certain pieces equipment or during certain 
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operations need to be estimated because they can’t be measured.  It is unprecedented for NMOCD to require that 



estimated volumes be sent on a monthly basis to royalty owners – particularly since production data is publically 



available.  It is also unclear under the Oil and Gas Act whether these volumes would even qualify as “underground 



waste” or “surface waste.”   



Furthermore, the process to file C-115 forms is very cumbersome.  A PUN code must be provided before C-115 filings 



can be made.  What happens under the Proposed Rules when the government does not timely provide a PUN?  Is 



the operator excused by the delay?  Corrections to C-115 forms are extremely difficult to make.  Currently, if changes 



need to be made to a gas estimate, a corrected C-115 must be filed for all of the operator’s properties.  Is there a 



way that C-115 filings (including the C-115B) can be filed on an individual PUN basis in order to assist with the 



proposed requirements?  



Significant Costs Required to Retrofit Existing Wells:  Significant costs will be required to equip old vertical 



wells in compliance with NMED and NMOCD’s Proposed Rules.  NMED’s rules allow for some exclusions under the 



stripper well definition, but  many wells will still require retrofitting or replacement with new equipment. It is unclear 



how these investments will impact the economic analysis of these wells.  This may cause industry members to drill 



fewer wells in New Mexico and premature abandonment.  It may also result in economic hardship for oil and gas 



companies hit hardest by 2020 market conditions.  Are there alternatives that could be inserted into the rules which 



could be used to prove a low PTE for wells that will have to be retrofitted?  Similarly, can deminimis operating time 



or emission thresholds sources be established for equipment that is infrequently operated or that has inherent lower 



emissions?   



Compliance Timelines:  The one-year timeline to comply is too short.  Could this be extended to ensure adequate 



time to order, obtain, and install equipment and metering required by new requirements?  



Timelines for Repairs and Reporting:  The repair deadlines are unreasonably short.  NMED proposes a mere 



seven-day deadline to make repairs.  This time limit is less than 1/3 what is allowed under OOOOa and imposes 



significant burdens on industry.  Additionally, what if there are insufficient services within the Permian Basin to 



provide the repair services? Seven days to order and obtain some pieces of equipment in the Permian is impossible.  



Reporting timelines are also impossibly short. Informing the NMOCD of an emergency release within 2 hours will 



take resources away from handling the issue of limiting emissions and require an unnecessary reporting burden. In 



addition, basing on current reporting requirements, industry will not have the details necessary within that timeline. 



The Ability to Shut-In Wells:  Given the onerous requirements proposed in the rules and the short compliance 



timelines, it is anticipated that operators will need to shut-in wells and reduce production activities within the State 



of New Mexico.  We recommend that shut-in wells be expressly exempted from the rules in order to allow 



production to cease without causing the forfeitures of oil and gas leases.  Shutting-in wells stops production, 



eliminating the PTE.   



NMED’s Proposed Use of “Credible” Information in Enforcement:  The term “credible evidence” is not 



defined in NMED’s rule.  As drafted, this provision of the NMED Proposed Rule is legally infirm.  New Mexico agencies 



cannot rely on unverified hearsay complaints brought by the public to be used as the sole basis for civil enforcement. 



If a fine or penalty were to be issued in such circumstances, a litany of valid legal concerns would arise including but 



not limited to violations of due process, the improper delegation of the agency’s duties, and non-compliance with 



the New Mexico residuum rule. In addition, the outsourcing of inspections to the general public may encourage 



safety and trespass issues as untrained people attempt to access to oil and gas processing sites. 



 












 
 
-----Original Appointment-----
From: Polak, Tiffany, EMNRD <Tiffany.Polak@state.nm.us> 
Sent: Monday, July 27, 2020 2:05 PM
To: Polak, Tiffany, EMNRD; Bradfute, Jennifer (MRO); Ames, Eric, EMNRD; Wade, Gabriel, EMNRD;
Powell, Brandon, EMNRD; Matt Lepore; Mike Teague (Brass Compass); bolanderja5@gmail.com;
Kuehn, Elizabeth, NMENV; Katz, Lara, NMENV
Subject: [External] MRO - Draft Methane/Waste Rule Feedback Discussion
When: Tuesday, August 4, 2020 10:30 AM-12:30 PM (UTC-07:00) Mountain Time (US & Canada).
Where: Microsoft Teams Meeting
 
Beware of links/attachments.
Good afternoon,
Blocking the time you selected for our feedback session with Teams link below. Looking forward to
the discussion. Both NMED and EMNRD will be present for your questions and discussion. If you
have areas you know you want to focus prior to the meeting please let us know.
Please feel free to forward to those other team members you want to attend.
 
Many thanks,
Tiffany
 
 


Tiffany A. Polak
Oil Conservation Division – Deputy Director
1220 S. St. Francis Dr.
Santa Fe, NM 87505
505.231.1389
Tiffany.Polak@state.nm.us


 
 
________________________________________________________________________________


Join Microsoft Teams Meeting
Learn more about Teams | Meeting options
________________________________________________________________________________
 



mailto:Tiffany.Polak@state.nm.us

mailto:bolanderja5@gmail.com

mailto:Tiffany.Polak@state.nm.us

https://protect-us.mimecast.com/s/6NMPCrkvDQu2MWV0f7pvYz?domain=urldefense.proofpoint.com

https://protect-us.mimecast.com/s/2Mb5Cv2z0XhA1RNjcX5UQg?domain=urldefense.proofpoint.com

https://protect-us.mimecast.com/s/nemACwpALYFy628zc9SJAb?domain=urldefense.proofpoint.com
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New Mexico:  Proposed Methane Rule Talking Points 
 


The Proposed Rules Are Prescriptive and Limit Innovation:  The Proposed Rules are prescriptive in nature, 


which severely limits flexibility and innovation.  For example, NMOCD’s Proposed Section 19.15.27.8 contains a 


laundry list of requirements prohibiting most venting and flaring activities; the agency then sets a gas capture 


percentage of 98% in Proposed Section 19.15.27.9 (which is a performance-based standard).  While most operators 


prefer performance standard regulations, it is unclear what value this performance standard adds given the 


prescriptive requirements contained in 19.15.27.8.   


Excessive Reporting Creates a Lack of Transparency:  The Proposed Rules require excessive and duplicative 


reporting, which creates a lack of transparency for royalty owners and other stakeholders.  These requirements 


incentivize investment in reporting and record keeping services, not gas capture and emissions reductions 


innovations.  A portion of the proposed reporting and record keeping requirements is summarized below: 


Weekly Reports 


 Documented leak inspections required by NMED 
 Documented AVO inspections required by NMOCD 


Annual Reports 


 Annual gas capture report with NMOCD 
 


Monthly Reports 


 Documented inspections of equipment subject to 
control or monitoring requirements  


 C-115B reports for NMOCD, classifying both by 
volume and percentage gas produced into 20 
different categories, as designated by the Division 


 Submission of statements to royalty owners 
showing publically reported C-115B information 


Event-Based Reports 


 C-129 reports to approve venting or flaring events 


 C-141 reports to report releases of vented and 
flared volumes 


 Excess emissions reports with NMED 


 Natural Gas Management Plans, prior to submitting 
APDs with NMOCD 


 


Could these requirements be streamlined into consistent reports between NMED and NMOCD?  Perhaps, there could 


be a Memorandum of Understanding executed by the agencies, which streamlines reporting requirements, 


facilitates the sharing of information, and provides more transparency regulatory certainty?   


Confusion Regarding Regulatory Jurisdiction and Lack of Regulatory Certainty:   NMED and NMOCD attempt 


to regulate the exact same issues in different ways. This creates regulatory confusion and a lack of certainty. Where 


does NMED’s jurisdiction end and NMOCD’s jurisdiction begin?  There is confusion as to how the Proposed Rules will 


interact with NMED permits and other applicable federal requirements. In some cases, they are in direct violation of 


federal rules, so operators will have to choose compliance with state or federal requirements.   For example, it is 


unclear how the ozone precursor rules will tie to air permits under 20.2.72 NMAC and Notice of Intents under 


20.2.73.200 NMAC. The thresholds identified in these new rules do not align with current permitting thresholds, but 


rather instills different requirements midway between tpy limits. Is the intent to tie these rules to the Federal 


Implementation Plan (FIP) to allow for federal enforceability and ability to take reductions for PTE in air permits? 


Similarly, how will NMOCD’s prescriptive requirements apply to federally permitted wells?  Has the agency consulted 


with the BLM? 


Software Development:  Operators are required under NMED’s Proposed Rule to create an electronic system to 


track EMITT scanner codes (which will be created by the operator and traceable by NMED inspectors).  This must 


occur within a one-year period after the rule is issued, which is likely unreasonable.  How will this system work?   


Expectations re Measurement vs. Calculations:  The Proposed Rules are unclear regarding what constitutes 


“measurement.”  We assume that measurements may be obtained under the rules using API standards.   


Gas cannot accurately be measured unless it has sufficient motive force, such as gas routed to a high-pressure flare.  


Low pressure systems typically operate in “breathing fashion” and have very low flow rates making metering these 


flows impractical if not impossible.  Additionally, introduction of a potentially restrictive device in a relieving system 


can introduce safety concerns. As a result, gas volumes emitted from certain pieces equipment or during certain 
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operations need to be estimated because they can’t be measured.  It is unprecedented for NMOCD to require that 


estimated volumes be sent on a monthly basis to royalty owners – particularly since production data is publically 


available.  It is also unclear under the Oil and Gas Act whether these volumes would even qualify as “underground 


waste” or “surface waste.”   


Furthermore, the process to file C-115 forms is very cumbersome.  A PUN code must be provided before C-115 filings 


can be made.  What happens under the Proposed Rules when the government does not timely provide a PUN?  Is 


the operator excused by the delay?  Corrections to C-115 forms are extremely difficult to make.  Currently, if changes 


need to be made to a gas estimate, a corrected C-115 must be filed for all of the operator’s properties.  Is there a 


way that C-115 filings (including the C-115B) can be filed on an individual PUN basis in order to assist with the 


proposed requirements?  


Significant Costs Required to Retrofit Existing Wells:  Significant costs will be required to equip old vertical 


wells in compliance with NMED and NMOCD’s Proposed Rules.  NMED’s rules allow for some exclusions under the 


stripper well definition, but  many wells will still require retrofitting or replacement with new equipment. It is unclear 


how these investments will impact the economic analysis of these wells.  This may cause industry members to drill 


fewer wells in New Mexico and premature abandonment.  It may also result in economic hardship for oil and gas 


companies hit hardest by 2020 market conditions.  Are there alternatives that could be inserted into the rules which 


could be used to prove a low PTE for wells that will have to be retrofitted?  Similarly, can deminimis operating time 


or emission thresholds sources be established for equipment that is infrequently operated or that has inherent lower 


emissions?   


Compliance Timelines:  The one-year timeline to comply is too short.  Could this be extended to ensure adequate 


time to order, obtain, and install equipment and metering required by new requirements?  


Timelines for Repairs and Reporting:  The repair deadlines are unreasonably short.  NMED proposes a mere 


seven-day deadline to make repairs.  This time limit is less than 1/3 what is allowed under OOOOa and imposes 


significant burdens on industry.  Additionally, what if there are insufficient services within the Permian Basin to 


provide the repair services? Seven days to order and obtain some pieces of equipment in the Permian is impossible.  


Reporting timelines are also impossibly short. Informing the NMOCD of an emergency release within 2 hours will 


take resources away from handling the issue of limiting emissions and require an unnecessary reporting burden. In 


addition, basing on current reporting requirements, industry will not have the details necessary within that timeline. 


The Ability to Shut-In Wells:  Given the onerous requirements proposed in the rules and the short compliance 


timelines, it is anticipated that operators will need to shut-in wells and reduce production activities within the State 


of New Mexico.  We recommend that shut-in wells be expressly exempted from the rules in order to allow 


production to cease without causing the forfeitures of oil and gas leases.  Shutting-in wells stops production, 


eliminating the PTE.   


NMED’s Proposed Use of “Credible” Information in Enforcement:  The term “credible evidence” is not 


defined in NMED’s rule.  As drafted, this provision of the NMED Proposed Rule is legally infirm.  New Mexico agencies 


cannot rely on unverified hearsay complaints brought by the public to be used as the sole basis for civil enforcement. 


If a fine or penalty were to be issued in such circumstances, a litany of valid legal concerns would arise including but 


not limited to violations of due process, the improper delegation of the agency’s duties, and non-compliance with 


the New Mexico residuum rule. In addition, the outsourcing of inspections to the general public may encourage 


safety and trespass issues as untrained people attempt to access to oil and gas processing sites. 
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From: Marissa Naranjo
To: Buerkle, Caroline, GOV; Kenney, James, NMENV; Ely, Sandra, NMENV; Kuehn, Elizabeth, NMENV; Hayden,


Maddy, NMENV; NMOAI, NMENV; Propst, Sarah, EMNRD; Sandoval, Adrienne, EMNRD; Torres, Susan, EMNRD;
WasteRule, EMNRD, EMNRD


Cc: Arienne Tenorio
Subject: [EXT] APCG | Methane Rule Resolution
Date: Tuesday, September 15, 2020 12:25:41 PM
Attachments: APCG Resolution 2020-03.pdf


Good afternoon,
 
I hope this message finds you well. On behalf of the All Pueblo Council of Governors, please see the
attached APCG Resolution 2020-03 Supporting the State of New Mexico’s Efforts to Enact Nationally
Leading Rules to Limit Methane Pollution and Waste from Oil and Gas Development. This resolution
expresses Pueblos’ collective support for the State to enact strong, statewide, and comprehensive
methane rules that would lead to at least a 60 percent reduction in emissions and waste and
supports robust opportunities for meaningful government to government consultation between the
State and Pueblos in development and implementation of these regulations. Thank you and please
don’t hesitate to reach out to our office if you have any questions.
 
Respectfully,
 
Marissa Naranjo
Policy Coordinator
All Pueblo Council of Governors


2401 12th Street NW, Suite 214 S
Albuquerque, NM 87104
C: 505-699-6703
O: 505-212-7041
 



mailto:mnaranjo@indianpueblo.org

mailto:Caroline.Buerkle@state.nm.us

mailto:James.Kenney@state.nm.us

mailto:Sandra.Ely@state.nm.us

mailto:Elizabeth.Kuehn@state.nm.us

mailto:Maddy.Hayden@state.nm.us

mailto:Maddy.Hayden@state.nm.us

mailto:nm.oai@state.nm.us

mailto:Sarah.Propst@state.nm.us

mailto:Adrienne.Sandoval@state.nm.us

mailto:Susan.Torres@state.nm.us

mailto:EMNRD.WasteRule@state.nm.us

mailto:ATenorio@indianpueblo.org






 



 



 



 



RESOLUTION 
 



RESOLUTION NO. APCG 2020-03 



 



SUPPORT FOR THE STATE OF NEW MEXICO’S EFFORTS TO ENACT 



NATIONALLY LEADING RULES TO LIMIT METHANE POLLUTION AND 



WASTE FROM OIL AND GAS DEVELOPMENT 



 



WHEREAS, the All Pueblo Council of Governors is comprised of the Pueblos of 



Acoma, Cochiti, Isleta, Jemez, Laguna, Nambe, Ohkay Owingeh, Picuris, Pojoaque, San 



Felipe, San Ildefonso, Sandia, Santa Ana, Santa Clara, Santo Domingo, Taos, Tesuque, Zia 



and Zuni, and one pueblo in Texas, Ysleta Del Sur, each having the sovereign authority to 



govern their own affairs; and  



WHEREAS, the purpose of the All Pueblo Council of Governors is to advocate, 



foster, protect, and encourage the social, cultural and traditional well-being of the Pueblo 



Nations; and  



WHEREAS, through their inherent and sovereign rights, the All Pueblo Council 



of Governors will promote the language, health, economic and natural resources, and 



educational advancement of all Pueblo people; and    



WHEREAS, the 20 Pueblos possess inherent government authority and 



sovereignty over their lands; and 



 



WHEREAS, Governor Michelle Lujan Grisham via Executive Order 2019-003 



“Addressing Climate Change and Energy Waste Prevention” has made addressing 



climate change a priority to protect the state’s limited water resources and the health of 



its residents by setting an aggressive goal of a 45 percent reduction in statewide 



greenhouse gas emissions by 2030; and  



 



WHEREAS, the New Mexico Environment Department and Energy, Minerals 



and Natural Resources Department have been charged by this order with establishing 



statewide, comprehensive and enforceable regulations to reduce methane pollution and 



waste from the oil and gas industry in 2020; and  



 



WHEREAS, methane emissions from the oil and gas industry are a leading 



source of New Mexico’s greenhouse gas emissions and efforts to limit climate change 



and transition to cleaner energy sources will protect the water, air, health, well-being and 



cultural longevity of Pueblo Nations and communities; and  



 



WHEREAS, NASA scientists in 2014 discovered the nation’s most concentrated 



plume of methane pollution over New Mexico’s San Juan Basin and subsequent studies  











 



 



 



 



 



have linked the methane hot spot directly to pollution from oil and gas sources in the 



region; and  



 



WHEREAS, according to the American Lung Association, New Mexico’s largest 



oil and gas producing counties currently receive poor grades for ozone smog pollution, 



which impacts the health and wellness of nearby Pueblo and tribal communities; and 



 



WHEREAS, the venting, flaring and leaking of methane from drilling sites 



impacts the integrity of cultural resources and landscapes of the Greater Chaco Region as 



an internationally recognized Dark Sky Park; and 



 



WHEREAS, an analysis by the Environmental Defense Fund finds current 



estimates indicate methane pollution and waste in New Mexico currently amount to $275 



million per year in wasted energy resources and an additional $43 million per year in tax 



and royalty revenue that could be funding New Mexico’s public schools and contributing 



to education of Pueblo students; and 



 



WHEREAS, the study additionally finds that over the next five years, New 



Mexico has the opportunity to eliminate up to 60 percent of methane emissions stemming 



from the oil and gas industry by implementing a suite of nationally leading controls; and  



 



WHEREAS, New Mexico is ranked tenth in the nation and is home to 11 



companies that specialize in methane mitigation, and policies that require drillers to use 



these tools and services could bolster this growing industry and provide sustainable, 



highly skilled, and good-paying jobs including for Pueblo communities; and  



 



NOW THEREFORE BE IT RESOLVED, the All Pueblo Council of Governors 



support Governor Michelle Lujan Grisham and the current administration’s efforts to 



enact nationally leading rules to limit methane pollution and waste from oil and gas 



development; and  



 



BE IT FURTHER RESOLVED, the All Pueblo Council of Governors calls 



upon the New Mexico Environment and Energy Minerals and Natural Resources 



Departments to enact strong, statewide and comprehensive methane rules in 2020 that 



would lead to at least a 60 percent reduction in emissions and waste; and  



 



NOW THEREFORE BE IT FINALLY RESOLVED, the All Pueblo Council 



of Governors support the development and implementation of these regulations by the 



State to include robust opportunities for meaningful government-to-government 



consultation between the State of New Mexico and Pueblos.  



 



 



 











CERTIFICATION 



We, the undersigned officials of the All Pueblo Council of Governors hereby 



certify that the foregoing Resolution No. APCG 2020-03 was considered and adopted at a 



duly called council meeting held on the 27th day of August 2020, and at which time a 



quorum was present and the same was approved by a vote of ___ in favor, ___ against,



___ abstain, and ___absent. 



ALL PUEBLO COUNCIL OF GOVERNORS 



By: 



_____________________________ 



J. Michael Chavarria, APCG Chairman



ATTEST: 



____________________________________ 



Governor David M. Toledo, APCG Secretary 
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RESOLUTION 
 


RESOLUTION NO. APCG 2020-03 
 


SUPPORT FOR THE STATE OF NEW MEXICO’S EFFORTS TO ENACT 
NATIONALLY LEADING RULES TO LIMIT METHANE POLLUTION AND 


WASTE FROM OIL AND GAS DEVELOPMENT 
 


WHEREAS, the All Pueblo Council of Governors is comprised of the Pueblos of 
Acoma, Cochiti, Isleta, Jemez, Laguna, Nambe, Ohkay Owingeh, Picuris, Pojoaque, San 
Felipe, San Ildefonso, Sandia, Santa Ana, Santa Clara, Santo Domingo, Taos, Tesuque, Zia 
and Zuni, and one pueblo in Texas, Ysleta Del Sur, each having the sovereign authority to 
govern their own affairs; and  


WHEREAS, the purpose of the All Pueblo Council of Governors is to advocate, 
foster, protect, and encourage the social, cultural and traditional well-being of the Pueblo 
Nations; and  


WHEREAS, through their inherent and sovereign rights, the All Pueblo Council 
of Governors will promote the language, health, economic and natural resources, and 
educational advancement of all Pueblo people; and    


WHEREAS, the 20 Pueblos possess inherent government authority and 
sovereignty over their lands; and 


 
WHEREAS, Governor Michelle Lujan Grisham via Executive Order 2019-003 


“Addressing Climate Change and Energy Waste Prevention” has made addressing 
climate change a priority to protect the state’s limited water resources and the health of 
its residents by setting an aggressive goal of a 45 percent reduction in statewide 
greenhouse gas emissions by 2030; and  


 
WHEREAS, the New Mexico Environment Department and Energy, Minerals 


and Natural Resources Department have been charged by this order with establishing 
statewide, comprehensive and enforceable regulations to reduce methane pollution and 
waste from the oil and gas industry in 2020; and  


 
WHEREAS, methane emissions from the oil and gas industry are a leading 


source of New Mexico’s greenhouse gas emissions and efforts to limit climate change 
and transition to cleaner energy sources will protect the water, air, health, well-being and 
cultural longevity of Pueblo Nations and communities; and  


 
WHEREAS, NASA scientists in 2014 discovered the nation’s most concentrated 


plume of methane pollution over New Mexico’s San Juan Basin and subsequent studies  







 


 


 
 
 
have linked the methane hot spot directly to pollution from oil and gas sources in the 
region; and  


 
WHEREAS, according to the American Lung Association, New Mexico’s largest 


oil and gas producing counties currently receive poor grades for ozone smog pollution, 
which impacts the health and wellness of nearby Pueblo and tribal communities; and 


 
WHEREAS, the venting, flaring and leaking of methane from drilling sites 


impacts the integrity of cultural resources and landscapes of the Greater Chaco Region as 
an internationally recognized Dark Sky Park; and 


 
WHEREAS, an analysis by the Environmental Defense Fund finds current 


estimates indicate methane pollution and waste in New Mexico currently amount to $275 
million per year in wasted energy resources and an additional $43 million per year in tax 
and royalty revenue that could be funding New Mexico’s public schools and contributing 
to education of Pueblo students; and 


 
WHEREAS, the study additionally finds that over the next five years, New 


Mexico has the opportunity to eliminate up to 60 percent of methane emissions stemming 
from the oil and gas industry by implementing a suite of nationally leading controls; and  
 


WHEREAS, New Mexico is ranked tenth in the nation and is home to 11 
companies that specialize in methane mitigation, and policies that require drillers to use 
these tools and services could bolster this growing industry and provide sustainable, 
highly skilled, and good-paying jobs including for Pueblo communities; and  


 
NOW THEREFORE BE IT RESOLVED, the All Pueblo Council of Governors 


support Governor Michelle Lujan Grisham and the current administration’s efforts to 
enact nationally leading rules to limit methane pollution and waste from oil and gas 
development; and  
 


BE IT FURTHER RESOLVED, the All Pueblo Council of Governors calls 
upon the New Mexico Environment and Energy Minerals and Natural Resources 
Departments to enact strong, statewide and comprehensive methane rules in 2020 that 
would lead to at least a 60 percent reduction in emissions and waste; and  
 


NOW THEREFORE BE IT FINALLY RESOLVED, the All Pueblo Council 
of Governors support the development and implementation of these regulations by the 
State to include robust opportunities for meaningful government-to-government 
consultation between the State of New Mexico and Pueblos.  


 
 
 







CERTIFICATION 


We, the undersigned officials of the All Pueblo Council of Governors hereby 
certify that the foregoing Resolution No. APCG 2020-03 was considered and adopted at a 
duly called council meeting held on the 27th day of August 2020, and at which time a 
quorum was present and the same was approved by a vote of ___ in favor, ___ against,
___ abstain, and ___absent. 


ALL PUEBLO COUNCIL OF GOVERNORS 


By: 


_____________________________ 


J. Michael Chavarria, APCG Chairman


ATTEST: 


____________________________________ 


Governor David M. Toledo, APCG Secretary 


12           0  
0      8
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From: Polak, Tiffany, EMNRD
To: WasteRule, EMNRD, EMNRD
Subject: FW: Nathan Small Checking In: ozone precursor rule for the oil and natural gas sector
Date: Thursday, September 17, 2020 1:38:02 PM


 
 


From: Propst, Sarah, EMNRD <Sarah.Propst@state.nm.us> 
Sent: Thursday, September 17, 2020 1:36 PM
To: Polak, Tiffany, EMNRD <Tiffany.Polak@state.nm.us>; Ames, Eric, EMNRD
<Eric.Ames@state.nm.us>
Subject: FW: Nathan Small Checking In: ozone precursor rule for the oil and natural gas sector
 
FYI.
 


From: Small, Nathan <Nathan.Small@nmlegis.gov> 
Sent: Thursday, September 17, 2020 1:28 PM
To: Kenney, James, NMENV <James.Kenney@state.nm.us>; Propst, Sarah, EMNRD
<Sarah.Propst@state.nm.us>
Subject: [EXT] Nathan Small Checking In: ozone precursor rule for the oil and natural gas sector
 
Good afternoon Secretary Kenney and Secretary Propst. I hope you both are well and
appreciate deeply the incredible work that you and your teams do every day for New
Mexicans. Below are brief comments regarding the zone precursor rule for the oil and natural
gas sector. I apologize for submitting these today, as I mixed up my dates. Thank you both
again, please stay safe and talk soon. Best, Nathan
____________________________________________________________________________
______________
 


The passage of HB 546 was facilitated through close collaborations and the
leadership of NMED and EMNRD. Now, New Mexico is leading the way in
safeguarding freshwater resources, supporting innovation, and ensuring public health.
Encouraging the reuse of treated/recycled produced water in appropriate oilfield
operations means less freshwater used in oilfields. Diverse stakeholders agree on
this shared goal of reducing freshwater oilfield use. The exceptionally important
efforts to establish an ozone precursor rule for the oil and natural gas sector should
not negatively impact efforts to treat, recycle, and reuse produced water in oilfield
operations. 


 


Currently, in 20.2.50.26 STANDARDS FOR EVAPORATION PONDS, there appears
to be significant potential to negatively impact the large scale treatment, recycling,
and reuse of produced water in oilfield operations. This is primarily because the
already permitted recycling ponds would be required to have impermeable covers,
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adding substantial additional expense that appears unnecessary. The covers appear
unnecessary because in appropriate recycling facilities, the water that is impounded
has had it’s hydrocarbons and VOC’s substantially removed. 


 


I look forward to the continued close collaboration on these important issues,
appreciate deeply the leadership and exemplary service of EMNRD and NMED
leadership and staff, and look forward to checking in soon.


 


Best, 


Nathan


 








From: Missi Currier
To: NMOAI, NMENV; WasteRule, EMNRD, EMNRD
Subject: [EXT] Methane Rules - Comment Letter
Date: Wednesday, September 16, 2020 2:25:49 PM
Attachments: Methane Letter.pdf


Attached please find a letter regarding comments on the proposed methane rules.
 
Thank you!
 
Missi Currier, PhD
President & CEO
C: 575.318.5602
www.edclc.org I www.flyhobbs.com
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