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1. INTRODUCTION 

The United States (U.S.) Department of the Interior (DOI), Office of Surface Mining 
Reclamation and Enforcement (OSMRE), Western Region, is preparing an Environmental 
Impact Statement (EIS) to evaluate the impacts of implementing the Deep Lease Extension 
(DLE) Mining Plan Modification, Federal Coal Lease NM-99144, at the San Juan Mine (the 
Project). The San Juan Mine, operated by the San Juan Coal Company (SJCC), began operations 
in 1973 as an open-pit mine then transitioned to an underground mine in 2002 to follow the 
Fruitland coal formation as it deepened. The Project proposes to continue underground mining 
within the DLE using longwall mining techniques. San Juan Mine is the exclusive provider of 
coal to the San Juan Generating Station (Generating Station); historical coal production has been 
approximately 6 million tons of coal per year, but the shutdown of Generating Station Units 2 
and 3 in December 2017 reduced production to approximately 3 million tons per year (tpy). 
Accordingly, the Project would provide coal to the Generating Station through 2033. An indirect 
effect of the Project would be the combustion of the coal at the Generating Station, which is also 
analyzed in the Draft EIS. The Draft EIS has been prepared in accordance with the National 
Environmental Policy Act of 1969 (NEPA) as amended, 42 U.S. Code (USC) 4321-4347; the 
Council on Environmental Quality’s (CEQ’s) regulations for implementing the NEPA, 40 Code 
of Federal Regulations (CFR) Parts 1500 through 1508; the DOI’s NEPA regulations, 43 CFR 
Part 46; and the OSMRE NEPA Handbook.  

This Technical Resource Document (TRD) is a stand-alone document prepared by OSMRE to 
support the analysis presented in the Draft EIS for the characterization of the Affected 
Environment (Baseline Conditions) and the evaluation of impacts for each Alternative. The 
information included in this TRD serves as a supplement to Draft EIS Chapters 3 and 4, 
providing:  

• Additional discussion on the regulatory framework for each resource;  

• Detailed description of the environmental setting and baseline conditions for each 
resource; 

• Expanded explanations of the technical approaches applied in the impacts analysis;  

• Supplemental technical information/data that informed the findings of the Draft EIS;  

• Additional discussion on the environmental effects.  

Figure 1-1 illustrates the hierarchy of information sources used in preparing the Draft EIS. The 
Administrative Record contains, among other things, all the references and data sources used in 
preparing the environmental review. The sources include applications, applicant-prepared 
technical studies, literature obtained to support the environmental analysis, numerical modeling 
results, prior relevant NEPA reviews, information from agency databases or provided directly by 
regulatory agencies, and other material. The Administrative Record is available upon Freedom of 
Information Act request from the OSMRE. Scoping meetings and other public meetings also 
informed the environmental review and was used to identify issues that required analysis in the 
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EIS. The OSMRE also convened a cooperating agency working group, which met monthly to 
share information and to monitor review status. 

Figure 1-1: Information Sources Relied Upon for the EIS 

 



Technical Resource Document Section 1 
San Juan Mine Deep Lease Extension Draft EIS Introduction 

1-3 

The OSMRE used the information from the Administrative Record, public scoping, and 
cooperating agency working group to prepare this TRD. The TRD is an expansive summary of 
the affected environment and environmental consequences for all of the issue areas, and for all of 
the alternatives considered. The TRD is published as a stand-alone document. The OSMRE 
incorporates the TRD by reference and provides summaries of the information in the EIS. As a 
document incorporated by reference, the TRD is readily available on the OSMRE website, and 
the information repositories that contain the Draft EIS. As a document incorporated by reference, 
it is more readily available than the Administrative Record. This hierarchy of documents is 
consistent with direction in the OSMRE’s NEPA Handbook (OSMRE 1989), as follows: 

“The EIS should provide concise analysis and conclusions, helpful to 
decisionmakers. Technical analyses and data may be an important part of 
EIS preparation but generally are not included in the text. Such material 
should be incorporated by reference, summarized in the text, or, if needed 
to substantiate statements made in the EIS, put in an appendix.” 

1.1.  ORGANIZATION OF THE TECHNICAL RESOURCE DOCUMENT 
The TRD contains the following sections: 

• Section 1 introduces the TRD, information included in the TRD, and TRD organization. 

• Section 2 describes the approach to the environmental analysis and determination of the 
significance of impacts.  

• Section 3 is organized by environmental resource category (e.g., air quality). Each subsection 
describes the Project’s environmental and regulatory setting, baseline conditions, and 
potential direct and indirect environmental impacts of the alternatives. It also includes 
OSMRE-recommended measures to avoid or reduce impacts if applicant-proposed protective 
measures or regulatory requirements are not sufficient. It also includes an explanation of the 
level of significance of impacts for each resource. 

• Section 4 describes the potential cumulative impacts, which analyze effects of the Proposed 
Action when considered in combination with other past, current, and reasonably foreseeable 
future projects in the impacted area. 

• Section 5 provides a complete list of all references used to prepare the TRD. 
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2. APPROACH TO ENVIRONMENTAL ANALYSIS 

2.1. BASELINE, RETROSPECTIVE ANALYSIS, AND NO ACTION 
In the environmental analysis, each environmental resource is addressed in its own section. Each 
section includes the description of affected environment for that resource, the environmental 
consequences of the Proposed Action and alternatives on that resource, and proposed mitigation 
for any identified major environmental consequences.  

The environmental baseline conditions present at the time of publication of an EIS are typically 
used as the benchmark against which to determine impacts, and these conditions typically reflect 
the No Action Alternative. However, when an EIS considers a continuing operations project, 
such as the DLE Mining Plan Modification, the existing conditions are not necessarily an 
adequate benchmark to determine impacts because they will not differ from the Proposed Action 
of continuation. The EPA provides the following guidance on addressing impacts of ongoing 
operations: 

“Often the current condition is used as the benchmark for comparing the 
environmental effects of the alternatives. However, the current condition 
typically may not adequately represent how actions have impacted 
resources in the past and present or how resources might respond to future 
impacts. Designating existing environmental conditions as a benchmark 
may focus the environmental impact assessment too narrowly, 
overlooking cumulative impacts of past and present actions or limiting 
assessment to the Proposed Action and future actions. For example, if the 
current environmental condition were to serve as the condition for 
assessing the impacts of relicensing a dam, the analysis would only 
identify the marginal environmental changes between the continued 
operation of the dam and the existing degraded state of the environment. 
In this hypothetical case, the affected environment has been affected for 
more than 50 years with accompanying declines in flows, reductions in 
fish stocks, habitat loss, and disruption of hydrologic functions. If the 
assessment took into account the full extent of continued impacts, the 
significance of the continued operation would more accurately express the 
state of the environment and thereby better predict the consequences of 
relicensing the dam” (EPA 1999a). 

Following this guidance, the environmental baseline discussion in this TRD includes 
identification of environmental benchmarks, specific to each resource category if relevant, 
against which the potential effects of continued operations would be compared. For most 
environmental resources, these environmental benchmarks would be existing regulatory 
requirements such as water quality standards, air quality standards, noise ordinance conditions, 
land use plans, etc.  



Technical Resource Document Section 2 
San Juan Mine Deep Lease Extension Draft EIS Approach to Environmental Analysis 

2-2 

As agreed to in the court-approved voluntary remand, the OSMRE will analyze effects starting in 
2008, the date of the OSMRE’s recommendation to the ASLM to approve the San Juan DLE. 
Although NEPA is typically forward-looking, the nature of the Court’s order requires that the 
EIS include a retrospective analysis for each environmental resource, describing the effects from 
2008 to 2017. This discussion is contained in the description of the affected environment, as the 
impacts of mining within the DLE at a rate of 6 million tpy and combustion of the coal at the 
Generating Station with all four units operating. The consequences of the past 9 years of mining 
through comparison of current conditions to environmental benchmarks are analyzed. The 
analysis identifies environmental impairments, existing or ongoing, that would be addressed 
through applicant proposed measures, regulatory compliance, or additional mitigation measures.  

In addition to this retrospective analysis from 2008 to 2017, PNM, operator of the Generating 
Station, reached a settlement on air emissions reductions to reduce regional haze with NMED 
and EPA. The provisions are formalized in a revised SIP that was approved on October 9, 2014. 
The SIP includes:  

• Installation of SNCR technology for NOX reduction on Units 1 and 4 by January 2016.  
• Closure of Units 2 and 3 (836 MW) by December 31, 2017.  

This completed State and Federal action forms part of the environmental baseline to which the 
effects of the Proposed Action and alternatives are compared. In each description of the 
environmental setting, the measured description of the environmental baseline (pre-2008 through 
December 2017) is described first and includes the retrospective analysis. This description is 
followed by the expected changes to the environmental baseline conditions as a result of the SIP 
Plan (Units 1 and 4 operating with SNCR and mining at a rate of approximately 3 million tpy).  

Environmental consequences of the Proposed Action and alternatives (2018-2033) are then 
determined relative to these baseline conditions. The environmental effects of mining, power 
production, atmospheric emissions of power production, deposition of atmospheric emissions, 
and the effects to all relevant environmental resources are explicitly considered, including the 
cumulative effects of these activities for the Project duration. The results are provided for each 
environmental resource category and in the cumulative impact assessment (Section 4). 

Finally, the No Action Alternative would be the OSMRE’s recommendation to not approve the 
Mining Plan Modification to the ASLM and the ASLM denying the Mining Plan Modification 
for the San Juan Mine DLE. As a result of this alternative, coal would continue to be supplied to 
the Generating Station from existing stockpiles through the end of 2019; however, no further 
mining would occur in the DLE. Therefore, one outcome of No Action could be that after 2019, 
the Generating Station would shut down. In this case, No Action is not equivalent to the 
Environmental Baseline. The analysis of the shutdown option includes a programmatic-level 
evaluation of decommissioning and demolition of the power plant. Although No Action does not 
require the shutdown of the Generating Station, it is reasonably foreseeable that the coal-fired 
units would be shut down without the adjacent source of coal. 
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2.2. IMPACT DETERMINATION 
The environmental consequences would vary in duration and significance among the 
environmental resources. Short-term impacts would occur during and/or immediately following 
construction activities (e.g. access road construction, installation of ventilation equipment). 
Long-term impacts would persist for the duration of the mining permit period (through 2033) and 
reclamation phase (through 2043) and account for post-reclamation activities, including 
monitoring. Permanent impacts would persist beyond, or occur after, reclamation. 

The magnitude of impacts is classified as major, moderate, minor, or “no impact.” Significant 
impacts that are identified as “major” would result in substantial adverse changes to the 
environment and would exceed established relevant regulatory standards (such as water quality 
objectives, National Ambient Air Quality Standards (NAAQS), noise ordinances, etc.). Impacts 
not identified as “major” are considered less than significant and described as either “moderate” 
or “minor.” The determination of whether an impact is moderate or minor is specific to each 
resource category but follows a consistent approach. A moderate impact is one that would result 
in an adverse change to the environment but would not cause an exceedance of regulatory 
standards (in some instances the baseline conditions represent resources that are already 
exceeding regulatory standards). To be moderate, the effect would exceed the range of natural 
variation for that resource category, but not the environmental benchmark. A minor impact is one 
in which an impact would occur but would be within the natural fluctuation of the baseline 
setting. In cases where no impact would occur, this conclusion is noted. Quantitative thresholds 
are applied, where appropriate, to determine the level of significance (for example, quantitative 
thresholds are commonly used to determine impact levels in the areas of noise and air quality). 
Other issues are assessed qualitatively based on context and intensity. 

CEQ guidance states, “[a]ll relevant, reasonable mitigation measures that could improve the 
project area to be identified, even if they are outside the jurisdiction of the lead agency or the 
cooperating agencies, and thus would not be committed as part of the RODs of these agencies 
(Sections 1502.16(h), 1505.2(c)). This will serve to alert agencies or officials who can 
implement these extra measures, and will encourage them to do so. Because the EIS is the most 
comprehensive environmental document, it is an ideal vehicle in which to lay out not only the 
full range of environmental impacts but also the full spectrum of appropriate mitigation.” As part 
of its underground permit application and the Mining Plan Modification Decision Document, 
SJCC included measures to reduce or avoid potential impacts. These measures are incorporated 
into the description of the Proposed Action and alternatives (see Section 2.4 of the EIS). These 
measures, as well as compliance with environmental regulations, are therefore not considered to 
be mitigation measures. These measures were evaluated when considering the significance and 
duration of impacts, and, in some instances, additional measures are identified that would be 
necessary to avoid or further reduce potential impacts. Mitigation measures are agency-
determined protections beyond those already proposed by the applicants or required by 
regulatory compliance.  
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The scope of the analysis was developed based on input from many sources, including the 
underground permit application; consultation with the cooperating agencies; open houses and 
public scoping meetings; letters received from the public and other stakeholders; and field 
inspections, research, and analyses. Conclusions and recommendations are subject to the 
following assumptions: 

• Project proponents would comply with all applicable laws and regulations; 

• The proposed Project facilities would be constructed and operated as described in 
Section 2 of the EIS; 

• Project proponents would implement the recommendations and mitigation measures. 
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3. AFFECTED ENVIRONMENT, IMPACTS, AND MITIGATION 
MEASURES 

3.1. AIR QUALITY 
The San Juan Mine and the adjacent Generating Station are both located in San Juan County and 
are within the San Juan Air Basin. This air basin comprises the Four Corners region of northwest 
New Mexico, southwest Colorado, southeast Utah, and northeast Arizona. San Juan Basin air 
quality is generally good and meets EPA ambient air quality standards. Primary issues of 
concern in this region include regional haze and ozone, plume visibility, the potential deposition 
of metals from air to soil and water from industrial sources, and oil and gas extraction well-site 
air emissions.  

Federal and New Mexico state law define regulated pollutants that are addressed in facility 
permitting and compliance assessments and are summarized in this TRD. Those pollutants for 
which ambient air quality standards have been developed are primarily the criteria pollutants, 
comprised of the following: reactive organic compounds or volatile organic compounds (VOCs), 
NOX (composed of nitric oxide (NO) and nitrogen dioxide [NO2]), ozone, carbon monoxide 
(CO), SO2, total suspended particulate (TSP; a New Mexico-regulated pollutant), respirable PM 
less than or equal to 10 microns in diameter (PM10), and fine PM less than or equal to 
2.5 microns in diameter (PM2.5). Of these, VOCs and NOX are precursors of ground-level 
photochemical ozone and also contribute to the formation of the chemicals that contribute to 
regional haze and decreased visibility. 

At San Juan Mine, the coal mining activities are completely underground, but the mine is 
mechanically vented at several locations to maintain a safe working atmosphere. These vents are 
sources of air emissions, primarily PM, combustible gases including CH4, and other GHGs 
released underground due to longwall equipment operation, coal haulage, and personnel and 
material transportation. Entries to the mining areas are used for air intake, and air is 
mechanically exhausted at the main shaft and at several outlets known as GVBs. The main shaft 
is a 20-foot finished diameter installation with draft fans on the surface that are anticipated to be 
in service for the life of the mine. Other main shafts may be constructed in the future as mining 
activities progress and ventilation requirements increase. Aboveground material handling 
activities also cause air emissions, primarily fugitive dust (TSP, PM10, and PM2.5), as well as air 
emissions from combustion of motor fuels (diesel and gasoline) used to operate mining vehicles 
and equipment, portable equipment, and support vehicles. 

Generating Station operation is treated as a source of indirect effects of the Proposed Action. As 
such, the regulated pollutant emissions from the Generating Station are quantified and the 
significance of environmental consequences is evaluated relative to the existing environmental 
setting, considering air emission levels both prior to and after compliance with the SIP. Such 
emissions include products of combustion of coal in boilers, operation of cooling towers, coal 
handling and grinding, and ancillary support activities.  
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Quantitative modeling was conducted to evaluate the potential air quality impacts of the 
Proposed Action, including the effects of coal combustion at the Generating Station. Primarily, 
air dispersion modeling was performed to quantify concentrations of regulated pollutants 
resulting from stationary and mobile source emissions both prior to the implementation of the 
SIP and after. These emissions are compared to Federal and New Mexico ambient air quality 
standards. Assessments of regional haze and regional ozone effects were also conducted as part 
of the review of environmental consequences. The potential health effects of air emissions are 
addressed in Section 3.16, Public Health, and the potential effects to ecosystems are addressed in 
3.8 Special Status Species. 

3.1.1. Regulatory Framework 

3.1.1.1. Clean Air Act 

Congress promulgated the CAA of 1970 at 42 USC § 7401 et seq. The statute required the EPA 
to establish and periodically review NAAQS for criteria pollutants including CO, Pb, NOX, 
ozone, PM10, PM2.5, and SO2. The EPA is also required by the statute to issue National Emission 
Standards for Hazardous Air Pollutants (NESHAPs) and technology-based New Source 
Performance Standards (NSPS) for the criteria pollutants.  

The 1970 law was significantly amended by the CAA Amendments of 1977 and 1990. The CAA 
Amendments of 1977 established a Prevention of Significant Deterioration (PSD) program to 
protect visibility and limit regional haze in pristine areas referred to as Class I areas, including 
national parks and wilderness areas. The CAA Amendments of 1990 represented a substantial 
expansion in the scope of the clean air requirements. Among many other provisions, they created 
the Title V permit program for major sources of criteria air pollutants and 187 compounds listed 
as hazardous air pollutants (HAPs). The CAA Amendments of 1990 also enacted a framework 
for emission allowance tracking and trading to reduce acid deposition from electrical power 
generating units that are large sources of SO2 and NOX. 

National and State Ambient Air Quality Standards  

In the U.S., air quality in a given location is determined by comparing the monitored ground-
level concentrations of various pollutants to the NAAQS as established by the EPA under the 
CAA of 1970 (amended 1977 and 1990). The NAAQS represent maximum levels of background 
pollution that are considered safe, with an adequate margin of safety, to protect public health 
(primary standards) and welfare (secondary standards such as diminished production and quality 
of agricultural crops, reduced visibility, degraded soils, materials and infrastructure damage, and 
damaged vegetation). By statute, the EPA is to review the adequacy of the NAAQS on a periodic 
basis. Through this process, several of the NAAQS have been revised since they were originally 
adopted. For example, the EPA has proposed developing new secondary standards for SO2 and 
NOX aimed at reducing the impacts of atmospheric deposition on surface waters (GAO 2013, 
EPA 2015). The NAAQS for ozone was revised by the EPA in 2015; likewise, the NAAQS for 
PM2.5 was revised in 2012. Table 3.1-1 provides a summary of NAAQS. 
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Table 3.1-1: National and New Mexico Ambient Air Quality Standards 

Pollutant Type/Agency Averaging 
Time 

Concentration 
(ppmv) 

Concentration 
(ppbv) 

Concentration 
(µg/m3) Statistical Form 

Ozone (O3) 
Primary and 
Secondary 8-hour 0.070 70 137 Annual 4th-highest daily maximum 8-hour 

concentration averaged over 3 years 
Nitrogen Dioxide 
(NO2) 

Primary 1-hour 0.100 100 188 98th percentile averaged over 3 years 

Nitrogen Dioxide 
(NO2) 

Primary and 
Secondary Annual 0.053 53 100 Annual mean 

Nitrogen Dioxide 
(NO2) 

NMAAQSa 24-hour 0.10 100 N/A Not to be exceeded, maximum allowable 
average value 

Nitrogen Dioxide 
(NO2) 

NMAAQSa Annual 0.05 50 N/A Not to be exceeded, maximum allowable 
average value 

Sulfur Dioxide (SO2) Primary 1-hour 0.075 75 196 99th percentile of 1-hour daily maximum 
concentrations averaged over 3 years 

Sulfur Dioxide (SO2) Secondary 3-hour 0.5 500 1,309 Not to be exceeded more than once per year 

Sulfur Dioxide (SO2) NMAAQSb 24-hour 0.10 100 N/A Not to be exceeded, maximum allowable 
average value 

Sulfur Dioxide (SO2) NMAAQSb Annual 0.02 20 N/A Not to be exceeded, maximum allowable 
average value 

Carbon Monoxide 
(CO) 

Primary NAAQS 
(NMAAQS)c 1-hour 35 

(13.1) 
35,000 
(13,100) 

40,072 
(15,000) Not to be exceeded more than once per year 

Carbon Monoxide 
(CO) 

Primary NAAQS 
(NMAAQS)c 8-hour 9 

(8.7) 
9,000 
(8,700) 

10,304 
(5,885) Not to be exceeded more than once per year 

Total Suspended 
Particulate (TSP) NMAAQSd 24-hour N/A N/A 150 Not to be exceeded, maximum allowable value 

Total Suspended 
Particulate (TSP) NMAAQSd 7-day N/A N/A 110 Not to be exceeded, maximum allowable value 

Total Suspended 
Particulate (TSP) NMAAQSd 30-day N/A N/A 90 Not to be exceeded, maximum allowable value 

Total Suspended 
Particulate (TSP) NMAAQSd Annual N/A N/A 60 Not to be exceeded, maximum allowable value 

Particulates (as PM10) 
Primary and 
Secondary 24-hour N/A N/A 150 Not to be exceeded more than once per year on 

average over 3 years 
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Pollutant Type/Agency Averaging 
Time 

Concentration 
(ppmv) 

Concentration 
(ppbv) 

Concentration 
(µg/m3) Statistical Form 

Particulates (as PM2.5) 
Primary and 
Secondary 24-hour N/A N/A 35 98th percentile averaged over 3 years 

Particulates (as PM2.5) Primary Annual N/A N/A 12 Annual mean averaged over 3 years 
Particulates (as PM2.5) Secondary Annual N/A N/A 15 Annual mean averaged over 3 years 

Lead (Pb) Primary and 
Secondary 

3-month 
rolling N/A N/A 0.15 Not to be exceeded at any time 

Source: EPA 2017a; NMED 2002 
µg/m3 = microgram per cubic meter of air; NAAQS = National Ambient Air Quality Standard; NMAAQS = New Mexico Ambient Air Quality Standard; ppbv = part per billion by volume; ppmv = part 
per million by volume; N/A = not applicable  
a New Mexico standards for ambient NO2 are highest allowable average values (20.2.3.111 NMAC).  
b New Mexico standards for ambient SO2 are highest allowable average values (20.2.3.110 NMAC).  
c New Mexico standards for ambient CO are highest allowable average values (20.2.3.111 NMAC).  
d New Mexico TSP standard applies to airborne particles up to 25-50 microns, depending on source, and highest allowable average values (20.2.3.109 NMAC).  
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States, counties, or regional air districts are required to monitor air pollutant levels to ensure that 
NAAQS are met. If standards are not met, the air agency with jurisdiction in that area must 
develop strategies to meet these standards and establish an approved SIP. Some sovereign 
nations (e.g., Navajo Nation and Southern Ute Indian Tribe) also monitor air pollutant levels to 
compare to the NAAQS. Depending on whether the standards are met or exceeded, the local air 
basin or air quality control region is classified as being in attainment or nonattainment. Where 
insufficient data exists to make a determination, an area is deemed unclassified, and these areas 
are conservatively protected as attainment areas. 

Individual states have the option to adopt more stringent standards and to include additional 
regulated pollutants. All states in the Four Corners region—New Mexico, Arizona, Utah, and 
Colorado—have adopted the NAAQS as promulgated by EPA. New Mexico has adopted its own 
Air Quality Control Act under New Mexico Statutes Annotated (NMSA) § 74-2-1 et seq., 
providing the basis for New Mexico to regulate air quality within the state. New Mexico’s 
regulatory standards may be found at 20.2.1 NMAC et seq. In addition, New Mexico has 
established specific New Mexico Ambient Air Quality Standards (NMAAQS) to supplement the 
Federal standards (20.2.3 NMAC). These additional standards apply to NO2, SO2, CO, and TSP, 
and are also listed in Table 3.1-1. Several of the sovereign nations in the Four Corners region, 
including the Navajo Nation, Hopi Tribe, and Southern Ute Indian Tribe—reference the NAAQS 
as tribal standards. 

The regulated air pollutants that comprise the criteria pollutants covered by NAAQS and 
NMAAQS are discussed individually below: 

• Ozone: Ground-level ozone is a secondary pollutant formed in the atmosphere by a series 
of complex chemical reactions and transformations in the presence of sunlight. The 
emitted pollutants NOX and VOCs are the principal precursors in these reactions. An 
important source of NOX and VOC emissions is the high-temperature combustion of 
fossil fuels such as in motor vehicle engines and power plant boilers. Thus, regulation 
and control of NOX and VOCs from these sources is viewed as the means to reduce the 
formation of ground-level ozone. Ozone is a powerful oxidant, and in relatively high 
concentrations, it is capable of destroying organic matter, including human lung and 
airway tissue. It is a strong irritating gas that can, over long-term exposures, cause 
narrowing of airways, forcing the lungs and heart to work harder to provide oxygen to the 
body. In sufficiently high concentration, ozone also causes shortness of breath, nasal 
congestion, coughing, eye irritation, sore throat, headache, chest discomfort, breathing 
pain, throat dryness, wheezing, fatigue, and nausea. People most likely to be affected by 
ozone include the elderly, the young, and athletes. The most significant health threat is 
posed to people who already suffer from respiratory diseases such as asthma, 
emphysema, and chronic bronchitis (VCAPCD 2003). 

• Nitrogen dioxide: NO2 can be directly emitted from combustion sources such as power 
plant boilers and internal combustion engines, which are the largest source categories for 
NO and NO2, collectively termed NOX. NO2 is also formed in the atmosphere primarily 
by the rapid reaction of the colorless gas NO with atmospheric oxygen. At significant 
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concentrations, it is a reddish-brown gas with an odor similar to that of bleach. NO2 
participates in the photochemical reactions that result in ozone formation. Over longer-
term exposures, NO2 can irritate and damage the lungs, cause bronchitis and pneumonia, 
and lower resistance to respiratory infections such as influenza. Researchers have 
identified harmful effects, similar to those caused by ozone, with progressive changes 
over 4 hours of exposure causing impaired pulmonary function, increased incidence of 
acute respiratory disease, and difficult breathing for both bronchitis sufferers and healthy 
persons (VCAPCD 2003). 

• Carbon monoxide: CO is a colorless, odorless, and potentially toxic gas. It is produced 
by natural and anthropogenic (caused by human activity) combustion processes. The 
major source of CO is incomplete combustion of carbon-containing fuels (primarily 
gasoline, diesel fuel, natural gas, and coal). However, it also results from combustion of 
vegetation such as forest fires and agricultural burning. When inhaled, CO does not 
directly harm the lung tissue. The potential health impact from CO is that it can inhibit 
the oxygenation of the entire body. CO combines chemically with hemoglobin, the 
oxygen-transporting component of blood. This diminishes the ability of blood to carry 
oxygen to the brain, heart, and other vital organs. Effects from exposure to high CO 
concentrations include headaches, nausea, and death. People with heart ailments are at 
risk from low-level chronic exposure to CO. Also sensitive are people with chronic 
respiratory disease, the elderly, infants, and people suffering from anemia and conditions 
that affect the oxygen carrying capacity of blood (VCAPCD 2003). 

• Sulfur dioxide: SO2 is a colorless gas with a sharp, irritating odor. It reacts with moisture 
in the atmosphere to produce sulfuric acid and sulfates, which contribute to acid 
deposition and atmospheric visibility reduction. Sulfates can further react to form PM2.5, 
which contributes to haze formation. Most of the SO2 emitted into the atmosphere is from 
mobile sources burning sulfur-containing fossil fuels because liquid fuels contain small 
amounts of sulfur compounds. Coal-fired power plants are larger contributors to the 
national inventory of SO2 emissions. Even at relatively low concentrations, SO2 can 
irritate the mucous membranes of the eyes and nose and may also affect the mouth, 
trachea, and lungs. In these conditions, healthy people may experience sore throats, 
coughing, and breathing difficulties. At longer exposures to low concentrations, SO2 
causes constriction of the airways and poses a respiratory tract infection hazard to 
sensitive individuals, such as asthmatics and children (VCAPCD 2003). 

• Total suspended particulate: New Mexico has a state ambient air quality standard for 
TSP, which is a category of larger airborne particles that can include sizes up to 25 to 
50 microns in diameter (20.2.2 NMAC). Particles in this category may be sufficiently 
large to settle to the ground downwind of the source. As such, the environmental effects 
of TSP emissions are generally more close range and related to damage to property 
(e.g., paint or crop damage). When inhaled, particles in this larger size range are likely to 
be caught in the nose and throat and not enter the lungs. 
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• Respirable particulate matter: PM10 consists of airborne PM, fine dusts, and aerosols 
that are 10 microns or smaller in diameter. The primary sources of PM10 include 
combustion processes, road dust (including engine exhaust, tire rubber, oil, and truck-
load spills), and earthmoving construction operations. Lesser sources of PM10 include 
wind erosion, agricultural operations, residential wood combustion, tailpipe emissions, 
and industrial processes. As a regulated pollutant, PM10 encompasses different 
constituents and, therefore, its effects on health are variable.  

PM10 particles can accumulate in the upper portion of the respiratory system, affecting 
the bronchial tubes, nose, and throat. Chronic exposure to elevated ambient PM10 levels is 
associated with premature death, an increased number of asthma attacks, reduced lung 
function, aggravation of bronchitis, respiratory disease, cancer, and other serious health 
effects. Short-term exposure to particulates can lead to coughing, minor throat irritation, 
and a reduction in lung function (VCAPCD 2003). 

• Fine particulate matter: PM2.5 is a mixture of very fine particulate dusts and condensed 
aerosols that are 2.5 microns or smaller in aerodynamic diameter. PM2.5 particles are 
emitted from activities such as industrial and residential combustion processes, wood 
burning, and from diesel and gasoline-powered vehicles. They are also formed in the 
atmosphere by reactions of “precursor” gases such as SO2, NOX, ammonia (NH3), and 
VOCs that are emitted from combustion activities and then become particles as a result of 
chemical transformations in the air (secondary particles). 

PM2.5 can enter the deepest portions of the lungs where gas exchange occurs between the 
air and the blood stream. Therefore, these fine particles are the more dangerous particles 
because the throat and lungs have no efficient mechanisms for removing them. Certain 
condensate particles are soluble in water, and these can pass into the blood stream. Fine 
particles not soluble in water can be retained deep in the lungs permanently, increasing 
the risks of long-term disease including chronic respiratory disease, cancer, and increased 
and premature death. Other chronic effects include increased respiratory stress and 
disease, decreased lung function, alterations in lung tissue and structure, and alterations 
in respiratory tract defense mechanisms.  

EPA’s Integrated Science Assessment for Particulate Matter concluded that “many 
constituents of PM2.5 can be linked with multiple health effects, and the evidence is not 
yet sufficient to allow differentiation of those constituents or sources that are more 
closely related to specific outcomes” (EPA 2009). While some particles may have higher 
or lower toxicity than the average for all fine particles, the body of scientific evidence 
supports the conclusion that reducing all fine particles will result in substantial public 
health benefits.  
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Title V Permits 

Parts 70 and 71 implement Title V of the CAA, 42 USC § 7661 et seq. Title V operating permits 
are legally enforceable documents that permitting authorities issue to major stationary sources of 
air pollution regulating their emissions. Title V major source thresholds are defined by the 
NAAQS attainment status of the jurisdiction, with progressively lower (more stringent) 
thresholds in moderate, serious, severe, and extreme nonattainment areas. Part 70 permits are 
issued by state and local (county or district) permitting authorities, such as the NMED. Part 71 
permits are issued either directly by the EPA or through tribal EPAs on sovereign tribal lands. 
Determination of Title V applicability with respect to a major source threshold does not include 
fugitive emissions for most industrial categories, including coal mines and electric generating 
stations.  

The annual emissions for operations from non-fugitive sources at the San Juan Mine are below 
thresholds to require a NMED Title V permit. These emissions predominantly consist of PM 
surface coal preparation and handling and the vented particulate from underground mine areas. 
In addition, there are aboveground vehicles and other engine-driven equipment that are not 
addressed in NMED air permitting. As discussed in a subsequent section, the substantive air 
quality related standards and work practices are provided for San Juan Mine in the state mining 
permit, issued pursuant to the federal Surface Mining Control and Reclamation Act and New 
Mexico Surface Mining Act. 

Combustion of the coal, which is mined at the San Juan Mine and combusted at the Generating 
Station, results in non-fugitive emissions that require a NMED Title V permit. The current Title 
V permit for the Generating Station (No. 062R3) was renewed on November 10, 2016 and will 
expire 5 years from that date. Section A106 of that permit contains enforceable limitations in 
terms of lb per hour and tpy on SO2, NOX, CO, TSP, PM10 and PM2.5, and opacity emissions. It 
is noted in the permit that emission limits associated with Units 2 and 3 became obsolete upon 
retirement of those units in December 2017, in accordance with the New Mexico SIP. Therefore, 
the NMED Title V permit for the Generating Station sets out the changes in allowable emissions 
rates for operations after retirement of Units 2 and 3 (NMED 2016a) (Table 3.1-2). 

Table 3.1-2: Allowable Emissions in the Generating Station Title V Permit 

Pollutant 

Maximum 
Emissions Until 

December 31, 2017 
(tpy) 

Maximum 
Emissions After 

December 31, 2017 
(tpy) 

Reduction 
(tpy) 

Percent 
Reduction 

Nitrogen Oxides (NOX) 24,709 9,425 15,284 - 61.2% 
Carbon Monoxide (CO) 35,503 21,900 13,603 - 38.3% 
Volatile Organic Compounds 
(VOCs) 246 123 116 - 50.0% 

Sulfur Dioxide (SO2) 10,324 4,098 6,226 - 60.3% 
Total Suspended Particulates 
(TSP) 1,476,062 738,162 737,900 - 49.9% 
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Pollutant 

Maximum 
Emissions Until 

December 31, 2017 
(tpy) 

Maximum 
Emissions After 

December 31, 2017 
(tpy) 

Reduction 
(tpy) 

Percent 
Reduction 

Particulate Matter Less than or 
Equal to 10 Microns in 
Diameter (PM10) 

1,887 910 977 - 51.7% 

Particulate Matter Less than or 
Equal to 2.5 Microns in 
Diameter (PM2.5) 

2,878 1,416 1,462 -50.8% 

Total Hazardous Air Pollutants 
(HAPs) 70.5 33.9 36.6 - 51.9% 

Hydrochloric Acid (HCl) 21.2 10.5 10.7 - 50.5% 
Hydrofluoric Acid (HF) 44.8 22.3 22.5 - 50.2% 
Mercury (Hg) 0.099 0.049 0.050 - 50.5% 
Source: Ecosphere 2017a; NMED 2016a 
tpy = tons per year  

Air Toxics and Federal Hazardous Air Pollutants 

Toxic air pollutants, or air toxics, are those pollutants that cause or may cause cancer or other 
serious health effects, such as reproductive effects or birth defects, or adverse environmental and 
ecological effects. A subset of toxic air pollutants (HAPs) is subject to special regulatory status 
under Title III of the CAA Amendments of 1990. Federal HAP regulations currently identify 
187 air toxics as HAPs.  

In 2001, the EPA identified 21 HAPs as air toxics specifically related to vehicle engine sources, 
6 of which are designated priority pollutants (66 FR 17235): acetaldehyde, acrolein, benzene-1, 
3-butadiene, diesel exhaust (PM and organic gases), and formaldehyde. Diesel particulate matter 
(DPM) is considered a carcinogenic air toxic. An EPA assessment concluded that “long-term 
(i.e., chronic) inhalation exposure is likely to pose a lung cancer hazard to humans, as well as 
damage the lung in other ways depending on exposure. Short-term (i.e., acute) exposures can 
cause irritation and inflammatory symptoms of a transient nature, these being highly variable 
across the population” (EPA 2002a). However, no EPA standard exists for DPM. 

Coal combustion in power plant boilers emits a wide range of inorganic and organic HAPs from 
stacks, according to the EPA (EPA 2011, 40 CFR § 63 Subpart UUUUU). Inorganic metals 
include antimony (Sb), As, Be, cadmium (Cd), Cr, cobalt (Co), Cu, Pb, manganese (Mn), Hg, 
nickel (Ni), and Se. Organics and nonmetallic inorganics include: acetaldehyde, acetophenone, 
acrolein, benzene, benzyl chloride, bis (2-ethylhexyl)phthalate, carbon disulfide, chlorobenzene, 
chloroform, cyanide, 2,4-dinitrotoluene, ethyl benzene, ethyl chloride, formaldehyde, hexane, 
hydrogen chloride, hydrogen fluoride, isophorone, methyl bromide, methyl chloride, methyl 
ethyl ketone, methylene chloride, polycyclic aromatic hydrocarbons (PAHs), phenol, 
propionaldehyde, tetrachloroethylene, toluene, styrene, and xylenes (ortho-, meta-, para-
isomers). 
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Clean Air Markets Program 

Title IV of the CAA Amendments of 1990 set the goal of reducing annual SO2 emissions by 
10 million tpy below 1980 levels and reducing contributions of NOX emissions to acid rain. To 
achieve these reductions, the Act required a two-phase approach to reducing SO2 and NOX 
emissions from fossil fuel power plants. Phase I began in 1995 and affected 445 generating units, 
mainly at coal-fired electric utility plants located in eastern and midwestern states. Phase II 
began in 2000 and lowered the annual emissions limits imposed on large, higher-emitting plants 
and also set limits on smaller, cleaner plants fired by coal, oil, and gas, encompassing over 
2,000 generating units rated 25 MW or greater nationwide. The CAA Amendments also required 
a 2-million tpy reduction in NOX emissions by 2000 using technology such as low-NOX burners 
in coal-fired units. 

The Generating Station is subject to the Clean Air Markets Program, as administered by NMED 
and EPA. To achieve long-term reductions in nationwide emissions of SO2 and NOX in a cost-
effective manner, the program employs both traditional command-and-control and innovative 
market-based approaches. Because each utility unit must acquire sufficient SO2 allowances each 
year, at increasing annual cost, the program also encourages energy efficiency and pollution 
prevention. The program, which was initiated in 1993, was developed with consultation from 
various stakeholders including electric utilities, energy companies, pollution control equipment 
vendors, labor, academia, public utility commissions, state environmental agencies, and 
conservation groups. As an affected source as defined in this program, the Generating Station is 
a participant in this program.  

The accurate monitoring of SO2 and NOX emissions is key to the Clean Air Markets Program. 
The Generating Station is subject to 40 CFR Part 75 requirements for the monitoring, 
recordkeeping, and reporting of SO2, NOX, CO2 emissions, volumetric flow, and opacity data 
from affected units under the Clean Air Markets Program pursuant to Sections 412 of the CAA, 
42 USC § 7401-7671 et seq. Under Part 75, operating and emissions records for each generating 
unit nationwide must be reported to the EPA and made available to the public, and the 
supporting records are to be retained for a minimum of 5 years. 

Regional Haze Rule 

Visibility and haze are regulated under the Regional Haze Rule of the CAA 
(40 CFR Part 51 Subpart P). Under the CAA, Class I areas are those in which visibility is 
protected more stringently than under NAAQS. Class I areas include national parks and 
monuments, wilderness areas, and other areas of special national and cultural significance. 
Section 169A (42 USC § 7491) of the CAA sets forth a national goal for visibility which is the 
“prevention of any future, and the remedying of any existing, impairment of visibility in Class I 
areas which impairment results from manmade air pollution” (64 FR 35714). 

There are 156 Class I areas in the U.S., 49 of which are national parks and monuments. The 
Regional Haze Rule, enacted in 1999, requires states to establish goals and emission reduction 
strategies for improving visibility in all Class I areas as part of SIPs, as geographically 
applicable. In addition, the EPA encourages states to work together in regional partnerships to 
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develop and implement multistate strategies to reduce emissions of visibility-impairing PM2.5 
pollution (64 FR 35714). 

Due to long-range transport of visibility-impairing fine particles, all 50 states are required to 
participate in planning, analysis, and in many cases, emission control programs. Each state must 
develop coordinated strategies and implement programs to make reasonable progress toward the 
goal of no “man-made impairment” in Class I areas by reducing emissions that contribute to 
haze. The Regional Haze Rule requires states to establish goals for each affected Class I area that 
improve visibility on the haziest days (20 percent most-impaired days) and ensure no 
degradation occurs on the clearest days (20 percent least-impaired days). The reasonable 
progress goals are designed to reach natural conditions by 2060. 

Relationship to NAAQS 

On December 14, 2012, the EPA established the current primary NAAQS standards for PM2.5 to 
protect public health, in accordance with CAA Section 109A and secondary NAAQS standards 
to protect public welfare, in accordance with CAA Section 109B. However, consistent with the 
purposes of Section 169A of the CAA, the EPA recognizes that uniform NAAQS cannot be 
applied to reduce visibility impairment in all parts of the country. Primarily, this is because no 
level of pollutant concentration at ground level can be related to a specified degree of visibility 
impairment. The regional haze program utilizes a different set of atmospheric parameters that 
relate to measurement of local and regional visibility impacts outside of Class I areas that may 
persist after attainment of the secondary standard (64 FR 35714). 

Relationship to Best Available Retrofit Technology 

The Regional Haze Rule requires the use of best available retrofit technology (BART) to reduce 
pollutant emissions from older coal-fired power plants that contribute to regional haze to 
improve visibility. The BART provision in Section 169A(b)(2)(A) addresses the pollution from a 
specific set of existing sources, such as coal-fired power plants near Class I areas (e.g., Four 
Corners Power Plant, the Generating Station, Navajo Generating Station). The BART provision 
requires EPA to promulgate regulations requiring states to revise their SIPs to contain measures 
to make reasonable progress toward the national visibility goal, including a requirement that 
certain existing stationary sources procure, install, and operate BART (64 FR 35714). 

The CAA defines the sources potentially subject to BART as major stationary sources in any of 
26 identified source categories, including reconstructed sources, which have the potential to emit 
250 tpy or more of any air pollutant, and which were placed into operation between August 1962 
and August 1977. This set of sources potentially subject to BART was defined in the 1977 
amendments to the CAA, and the 2012 Regional Haze Rule is consistent with these amendments, 
35 years later. Chief among the 26 source categories are fossil-fuel-fired steam electric plants of 
more than 250 MMBtu per hour heat input such as the Generating Station. 

Consistent with the Regional Haze Rule, the New Mexico SIP for the Generating Station 
requires reduced emissions of NOX and defines emission limits for PM10 as BART measures. 
The SIP requires that Units 1 and 4 meet an emission limit of 0.23 pounds NOX per MMBtu 
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(lb/MMBtu) on a 30-day rolling average. This measure was accomplished before December 15, 
2015. The Generating Station must continue to meet the existing 20 percent opacity limit on 
Units 1 and 4 and is required to comply with a 20 percent opacity limit on its material handling 
operations, including coal handling (EPA 2014). 

Generating unit emissions of NOX and PM2.5 precursors can contribute to visibility impairment 
in the mandatory Class I Federal areas surrounding the San Juan Mine. These pollutants 
contribute to visibility impairment in the nearby Class I Federal areas of which there are 16 
within a 186-mile (300-kilometer) radius from the facilities. The modeled visibility impairment 
evaluated as part of the development of the New Mexico SIP indicated that the BART measures 
would result in substantially reduced impacts due to the changes in NOX control and unit 
retirements. 

3.1.1.2. Mercury and Air Toxics Standards 

Coal-fired power plants are the largest source of Hg and acid gas emissions in the U.S. and are 
responsible for about 50 percent of Hg emissions and about 77 percent of acid gas emissions 
(EPA 2017b). Hg emissions from electric generating units in the U.S. enhance Hg deposition and 
the response of ecosystems in the U.S. (77 FR 9339). Other toxic metals emitted from power 
plants include As, Cr, hexavalent Cr, Ni, and Se (EPA 2017b). 

When elemental Hg from the air reaches surface waters via direct and indirect deposition, 
microorganisms can convert it into methylmercury, a highly toxic form that bio-accumulates in 
fish. Humans are primarily exposed to Hg by eating contaminated fish. Methylmercury exposure 
is a particular concern for women of childbearing age, fetuses, and young children because 
studies have linked high levels of methylmercury to damage to the developing nervous system, 
which can impair children’s ability to think and learn. Hg and other power plant emissions also 
damage the ecological environment (EPA 2017b). 

On December 16, 2011, the EPA issued the final Mercury and Air Toxics Standards (MATS) 
and Utility NSPS rulemakings, which were published on February 16, 2012 (77 FR 9304). 
Promulgated as 40 CFR Part 63 Subpart UUUUU – NESHAPS for Coal- and Oil-Fired Electric 
Utility Steam Generating Units, the MATS rule establishes emission limitations and work 
practice standards for HAPs emitted from coal- and oil-fired electric utility steam generating 
units along with requirements to demonstrate initial and continuing compliance with the HAP 
emission limits. A recently updated version of these regulations has been published in the 
Federal Register on April 6, 2016 (EPA 2016a, 81 FR 20172).  

On February 16, 2012, EPA promulgated the MATS establishing for the first-time emission 
limitations on Hg and other toxic pollutants, mainly metals, from existing and new power plants. 
Existing sources were given 3 years to comply with the new standards but could seek an 
additional year from the permitting authority. Once fully implemented, the MATS reduced Hg 
emissions from domestic power plants to about 9 tons by 2016, a 70 percent reduction from 2008 
(GAO 2013). The Court of Appeals upheld the MATS in White Stallion Energy Center v. EPA, 
No. 12-1100, 748 F.3d 1222 (D.C. Cir. 2014). The Supreme Court reviewed MATS and found 
part of it faulty in Michigan et al. v. EPA, No. 14-46, 135 S. Ct.2699 (2015). On April 25, 2016, 
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EPA issued a supplemental rulemaking to address the court’s concern; however, the review of 
the supplemental finding is on hold to allow the EPA to review the decision in the new 
Administration.  

The EPA estimates there were about 1,400 existing generating units affected by the MATS rule, 
1,100 coal-fired units, and 300 oil-fired units, at about 600 power plants nationwide. As an 
existing coal-fired generating facility, the Generating Station was required to comply with 
specific HAP emissions limits for the following pollutants: filterable PM or total non-Hg HAP 
metals or individual HAP metals (Sb, As, Be, Cd, Cr, Co, Cu, Pb, Mn, Ni, Se); hydrogen 
chloride (HCl) or SO2; and Hg. The MATS emissions limits are based on existing control 
technologies that are widely available and commonly used in the electric utility industry such as 
ESPs, fabric filters (baghouses), FGD (scrubbers), or dry sorbent injection (EPA 2017b).  

On March 28, 2013, the EPA finalized updates to certain emission limits for new power plants 
under the MATS rule, including Hg, PM, SO2, acid gases, and certain individual metals. 
Additionally, certain testing and monitoring requirements that apply to new sources were 
adjusted. The new standards affect only new coal- and oil-fired units that will be built in the 
future (78 FR 24073) and do not change the emission limits or other requirements for existing 
power plants such as the Generating Station. 

3.1.1.3. New Mexico State Implementation Plan  

A SIP is a federally enforceable plan describing how a state will attain, or maintain, the primary 
and secondary NAAQS levels and meet other Federal goals and objectives. Each state SIP must 
be submitted by its Governor and must be approved by the EPA.  

After extended consideration of several options, in 2014, EPA approved a New Mexico SIP 
revision that addressed BARTs to reduce regional haze in Class I areas. The final rule, termed 
the New Mexico SIP in this discussion, requires that emissions from sources in New Mexico do 
not interfere with visibility improvement programs in other states (EPA 2014). In particular, the 
SIP imposed specific requirements that are included in the following analysis of air quality 
effects, including improved air emission controls at the San Juan Generating Station and the 
retirement by December 31, 2017 of Units 2 and 3 at the Generating Station.  

3.1.1.4. Federal Acid Rain Program 

Since the 1970s, implementation of CAA regulations has reduced emissions of NOX, SO2, and 
Hg, and reduced the impact of atmospheric deposition on water quality and aquatic ecosystems. 
However, in spite of progress, atmospheric deposition continues to affect water quality and harm 
aquatic ecosystems (GAO 2013). 

Three key regulations or programs have contributed to reductions in acid rain precursors: 
(1) Title II emission standards for mobile sources (motor vehicles), (2) actions designed to meet 
primary NAAQS, and (3) the Federal Acid Rain Program. The Acid Rain Program was designed, 
in part, to address the effect of NOX and SO2 on surface waters (GAO 2013). Since its inception 
in 1995, the Acid Rain Program, which applies to the Generating Station, has greatly reduced 
nationwide emissions of acid rain precursors. In addition, the Acid Rain Program imposes 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.1-14 

stringent requirements for monitoring and quarterly reporting of acid gas emissions (NOX, SO2, 
and CO2) from electrical generation stations in the U.S. (40 CFR Part 75). Data obtained through 
this program were used for the analysis of air quality effects of pre-2017 operations.  

3.1.1.5. Federal Prevention of Significant Deterioration New Source Review Program 

The Federal PSD program applies to larger sources that seek New Source Review (NSR) air 
permits in areas that are in attainment of NAAQS. First promulgated in 1977, the PSD program 
is designed to protect public health and welfare. The Federal statutes and regulations (40 CFR 
Part 51.166 and 40 CFR Part 52.21) provide the overall regulatory framework to: 

• Preserve, protect, and enhance the air quality in national parks, national wilderness areas, 
national monuments, national seashores, and other areas of special national or regional 
natural, recreational, scenic, or historic value; 

• Ensure that economic growth will occur in a manner consistent with the preservation of 
existing clean air resources; and 

• Ensure that any decision to permit increased air pollution in any area to which this 
section applies is made only after careful evaluation of all the consequences of such a 
decision and after adequate procedural opportunities for informed public participation in 
the decision-making process. 

PSD does not prohibit new or existing stationary sources, such as oil refineries, factories, or 
power plants, from increasing emissions; rather, it is designed to ensure that emissions increases 
would have no significant effect on regional air quality (EPA 2017c).  

PSD permitting applies to new major sources or major modifications at existing sources located 
in NAAQS attainment or unclassified areas for applicable pollutants. It should be noted that the 
emissions from the San Juan Mine are not high enough to qualify as a major source that is 
subject to PSD/NSR requirements. Because the Generating Station is located in an NAAQS 
attainment area for all criteria pollutants, PSD/NSR potentially applies only to new or increased 
emissions of NOX, VOCs, CO, SO2, PM10, PM2.5, and Pb (EPA 2017c). The Generating Station 
holds an NSR Permit (No. 0063-M9) with the most recent revision dated May 14, 2015 
(NMED 2015). 

3.1.1.6. Coal Preparation Plant New Source Performance Standards 

The EPA has adopted NSPS for coal preparation plants at 40 CFR Part 60, Subpart Y. NSPS 
standards apply to owners and operators of an affected source at a facility that is either 
constructed or modified after the effective date of the standard (October 24, 1974). The EPA 
significantly revised the requirements on October 8, 2009, at 74 FR 51977 with an effective date 
of either April 28, 2008, or May 27, 2009, depending on the section. 

The primary concern associated with coal preparation plants is fugitive dust. The Subpart Y 
standards establish limits on fugitive air emissions and opacity associated with thermal dryers, 
pneumatic coal cleaning equipment, coal processing and conveying equipment, coal storage 
systems, coal transfer and loading systems, and coal storage piles.  
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3.1.1.7. Production Tax Credit for Refined Coal 

Sections 45(c)(7), (d)(8), and (e)(8) under § 45 of the Internal Revenue Code for refined coal 
provide definitions and rules relating to the tax credit for refined coal. The credit is allowed for 
qualified refined coal that is (1) produced by the taxpayer at a refined coal production facility 
during the 10-year period beginning on the date the facility is originally placed in service, and 
(2) sold by the taxpayer to an unrelated person during that 10-year period. The San Juan Fuels 
Facility (SJF) was constructed in 2011 adjacent to the Generating Station and commenced 
operation prior to January 1, 2012. SJF is a separate entity from the Generating Station and is 
owned and operated by TCG Global. The function of the SJF is to supply treated coal, which 
helps to satisfy a condition of the Generating Station’s SIP and specifically meeting emission 
reduction targets of Section 45(c)(7). Operation of the facility includes treatment of coal and 
several testing programs. Chemical additives are added to raw coal as part of the coal-refining 
process to reduce NOx and SO2 emissions during the coal combustion and steam generation 
process. The SJF is located next to conveyor Belts A and B of the Generating Station and is 
capable of providing refined coal at a rate that exceeds 3,000 tons per hour combined capacity of 
Belts A and B. The SJF is comprised of the following equipment, machinery, and components: 

• Foundation, series of conveyor belts and piping, electrical equipment, and a system for 
mixing chemical additives; 

• Two 8,700-gallon storage tanks with mixers and piping for delivery of liquid and solid 
chemical additives; 

• Pumps; 

• Nozzles and assembly for controlled application of slurry to the coal stream; 

• Storage container and screw conveyor system for application of dry chemical additives to 
the coal conveyor belt; and 

• Process logic controller, human machine interface, and associated I/O cards for 
controlling the facility. 

The SJF is intended to qualify as a refined coal production facility described in Section 
45(d)(8)(B), including all assets that are an “integral part” of the SJF. The aim of the SIP testing 
is to reduce NOX, but the additive technology also has capability to reduce Hg and SO2.  

3.1.1.8. Surface Mining Control and Reclamation Act and New Mexico Surface Mining 
Act 

The Federal SMCRA, 30 USC § 1201 et seq., establishes the legal authority to the OSMRE to 
regulate the environmental impacts of coal mining, including the surface impacts of underground 
mines, in the U.S. As described in Section 1 of the EIS, the Federal SMCRA allows for primary; 
New Mexico has a cooperative agreement with OSMRE for primacy and therefore, New Mexico 
MMD is able to issue permits for federal coal. As such, New Mexico has enacted its own statute, 
the Surface Mining Act at NMSA § 69-25A-1 et seq. and its regulations at 19.8.1 NMAC et seq. 
These statutory measures provide for state permitting of surface mines within New Mexico, and 
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as described in this section for San Juan Mine the resulting permits contain air pollution 
mitigation measures related to fugitive dust emissions.  

Permit 14-01 issued by the New Mexico MMD describes San Juan Mine’s air quality monitoring 
program along with a description of systems and control measures designed to mitigate fugitive 
dust emissions. The monitoring network is described in § 904.A(1) of the permit. The fugitive 
dust control measures may be found in Subparts 900 and 904 of the New Mexico MMD permit 
(MMD 2014).  

As described in Subpart 900 of Permit 14-01, a specialized type of utility borehole is required for 
the longwall panels called degasification boreholes, which include GVBs. These boreholes will 
be systematically used to facilitate either the collection and controlled release of accumulating 
CH4 in the developing gob (i.e., collapsing roof strata behind the retreating longwall face), or 
used simply to remove dangerous gasses prior to mining.  

Control of fugitive dust from mining operations is required under the New Mexico MMD Permit 
14-01. As described in Subpart 900 of this permit, the following systems are utilized in the coal 
crushing plants to reduce fugitive dust emissions:  

1. The coal hoppers have water spray systems.  

2. The primary feeder chutes, crushers, and collecting conveyors are underground with 
ventilation provided through ducting and filters.  

3. The secondary crushing facilities are completely enclosed in a building.  

4. Water-spray-type dust suppressant systems are located at the feeder chutes.  

5. An enclosed conveyor system transfers the coal from the primary crushers, secondary 
crushers, and sampling station to the stackout towers. 

6. The stackout towers are designed to reduce the fall distance of the coal and to provide for 
the most efficient storage pile shape to reduce wind erosion.  

The combination of these measures significantly reduces the fugitive dust emissions from the 
coal crushing plants. Additives may be added to the water in the spray systems to assist with dust 
suppression. 

To control fugitive dust from surface mining activities, a number of control measures are used 
that including the following (MMD 2014): 

1. The haul roads in use are watered using large-capacity water trucks. Watering increases 
the density of PM, reducing its tendency to become airborne. 

2. The haul roads are routinely graded. Secondary roads are graded as required. Grading 
operations (in conjunction with watering) maintain the stability of a road, which reduces 
dust formation. 

3. Maximum vehicle speed is limited to 45 miles per hour and is lower in many cases. 

4. Travel of unauthorized vehicles on other than established roads is restricted. 
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5. The area of land disturbed is minimized to the acreage needed to conduct safe mining 
operations. This limits the potential for fugitive dust emissions. 

6. Curtains are used on the overburden drills. Water sprays are used when the overburden 
material being drilled is dry and fugitive dust emissions would be significant. 

7. Inspections for spoil fires are routinely conducted.  

8. Every effort is made to minimize the time period between initial disturbance and final 
revegetation given operational constraints. 

9. Dust control agents are occasionally used on the haul roads to reduce airborne dust. 
Agents used include, but are not limited to, magnesium chloride, calcium chloride, 
petroleum resins, lignum, and asphalt emulsions. 

10. San Juan Mine would, at minimum, manage two active ash dumps for flexibility of 
operations. In-pit ash haul roads will be plated and watered during normal operations to 
minimize potential for fugitive dust emissions. The active ash dump face will remain 
uncovered to allow for bench building and safe dumping of ash materials.  

3.1.1.9. New Mexico Air Programs  

A state operating permit is required for each facility in New Mexico that has emissions above 
established thresholds for regulated air pollutants. Under the permitting provisions in 
20.2.72 NMAC, a construction permit must be submitted to NMED for the construction or 
modification of any stationary source that: 

• Has a potential emissions rate greater than 10 lb per hour or 25 tpy of any regulated air 
contaminant including criteria pollutants subject to NAAQS; 

• Is subject to NSPS or NESHAPs; 

• Has a potential Pb emissions rate of more than 5 tpy; or 

• Is considered a major source of HAPs. 

Under 20-2-73.300 NMAC, the submittal of emission inventories for stationary sources that have 
been issued a construction permit or that have in excess of 10 tpy of any regulated air pollutant 
or 1 tpy of Pb. As a requirement of the Title V air permit held by the Generating Station, the 
facility is required to submit annual emissions inventories to NMED that quantify emissions 
from stationary sources.  

3.1.1.10. Mobile Source Regulations 

The EPA regulates mobile sources of air pollution in the state of New Mexico via Federal mobile 
source standards. In most jurisdictions, self-propelled nonroad mining and construction 
equipment is considered a vehicle, as defined by vehicle codes. Operations at both the San Juan 
Mine and the Generating Station are subject to mobile source emissions standards. A vehicle 
may have an engine that both propels the vehicle and powers equipment mounted on the vehicle, 
typically via hydraulics. A surface haul truck, with hydraulic operation of the dumping 
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mechanism, is an example of this equipment. As such, single-engine vehicles are generally 
exempt from direct regulation by states, air districts, or sovereign tribes.  

Federal Tier 1 standards for off-road diesel engines were adopted in 1995. More stringent 
Federal Tier 2 and Tier 3 standards were adopted in 200, and selectively apply to the full range 
of diesel off-road engine power categories. Both Tier 2 and Tier 3 standards include durability 
requirements to ensure compliance with the standards throughout the useful life of the engine 
(40 CFR § 89.112). The Tier 2 and Tier 3 standards apply to most of the surface vehicles 
involved in operations of the San Juan Mine and Generating Station. 

On May 11, 2004, the EPA signed the final rule implementing Tier 4 emission standards, which 
were phased-in over the period of 2008-2015 (69 FR 38957-39273). The Tier 4 standards 
required that emissions of PM and NOX be further reduced by about 90 percent. Such emission 
reductions can be achieved through the use of advanced control technologies, including 
advanced exhaust gas after treatment similar to those required by the 2007-2010 standards for 
highway diesel engines. New engines for equipment and vehicles at the San Juan Mine and 
Generating Station would be subject to these most recent standards. 

3.1.2. Affected Environment Pre-2017 
The San Juan Mine is located in an arid high desert region of northwest New Mexico in the Four 
Corners region within the San Juan Basin on the Colorado Plateau, approximately 4.5 miles east 
of the Hogback Mountain range. The Generating Station is located just west of the mine. The 
area is characterized by low relative humidity, a high percentage of sunshine, and relatively large 
annual and diurnal temperature ranges. Wind flows are driven by the passage of frontal systems 
but are also strongly influenced by local topography. Because of the clear dry air, the earth’s 
surface warms rapidly during the day and cools rapidly after sunset. 

3.1.2.1. Area Climate 

In the Four Corners area, the major topographic feature affecting local meteorology is the 
San Juan River Valley. Elevation increases steadily north of the San Juan River with the land 
surface characterized by small mesas and shallow, usually dry, arroyos generally draining toward 
the south and southeast. This topography controls the local diurnal pattern resulting in easterly 
and northeasterly drainage winds and westerly up-slope winds. Frontal passage dominated winds 
are often from the west through the northwest but may come from other directions as well. 

Long-term climatological data are available from a National Weather Service reporting stations 
at Farmington and Bloomfield in the San Juan River Valley, approximately 12 miles and 
27 miles, respectively, east of the San Juan Mine. These sites have long-term records of daily 
temperature and precipitation that are published as “Normals 1981 – 2010” by the National 
Oceanic and Atmospheric Administration (NOAA 2017a). Meteorological data are also collected 
(but are not publicly available) from on-site monitoring programs operated by the San Juan Mine 
as part of the program to monitor air quality at the San Juan Mine. A summary of meteorological 
data on a monthly basis for the two stations closest to the San Juan Mine and Generating Station 
is provided in Table 3.1-3. 
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Table 3.1-3: Climate Data for the Locale of the San Juan Mine (Based on Measurements in 
Farmington and Bloomfield) 

Month 
Maximum Daily 
Temperatures 

°F 

Minimum Daily 
Temperatures 

°F 

Average Daily 
Temperatures 

°F 

Monthly 
Precipitation inches 

January 43.4 19.9 31.7 0.78 
February 49.7 24.55 37.15 0.785 
March 59.2 29.35 44.25 0.8 
April 67.7 35.55 51.6 0.75 
May 78.75 44.4 61.55 0.62 
June 78.55 53 70.75 0.335 
July 92.05 61.15 76.6 1.075 
August 88.75 59.3 74 1.3 
September 81.55 50.8 66.15 1.105 
October 68.85 38.8 53.85 1.11 
November 54.3 27.75 41 0.89 
December 43.2 19.65 31.65 0.6 
Annual Avg. 
Temperature or Annual 
Total Precipitation. 

67.2 38.7 53.4 10.15 

Note: Monthly entries are averages of monthly values for Farmington and Bloomfield, New Mexico, published as long-term station averages 
“Normals 1981 2010” on NOAA website: https://gis.ncdc.noaa.gov/maps/ncei/summaries/monthly.  
Source: NOAA 2017a 
°F = degrees Fahrenheit 

The Four Corners area receives less than 15 inches of precipitation a year, with an annual pan 
evaporation rate of greater than 49 inches. On average, there are over 270 clear days a year. 
Summer daytime high temperatures are about 93 degrees Fahrenheit (°F) and winter nighttime 
low temperatures average about 15°F. Most precipitation occurs during the mid-summer to mid-
fall “monsoon” season (July through October) from brief, but often intense, convective 
thunderstorms and from mid- to late-winter frontal system passages. The spring and early 
summer months of April, May, and June are typically the driest months of the year. Some 
precipitation falls as snow during the winter months but usually melts within a few hours. Due to 
the area’s aridity, climate change could have a substantial impact if the already low precipitation 
amounts decrease in the future (New Mexico Climate Change Advisory Group 2006). 

The overall wind direction pattern is dominated by the expected topographic influence of the 
San Juan River Valley. Across the entire year, winds from the northeast through east-southeast 
occur most frequently. The highest, less frequent wind speeds generally occur with winds 
from the southwest through the northwest, depending on season. Based on historic wind data, 
winds directly from the north or south in the cross-valley direction are relatively uncommon 
(NOAA 2017b).  
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3.1.2.2. Ambient Air Quality Monitoring and Past Studies 

Air quality is affected by a variety of sources in the locale of the DLE. Large stationary sources 
such as the Four Corners Power Plant and the Generating Station emit substantial amounts of 
NOX, SO2, PM10, and PM2.5. Oil and gas production facilities in the region emit mainly NOX and 
VOCs along with some SO2, PM10, and PM2.5. Light motor vehicles, diesel-powered construction 
equipment, and commercial trucks used in the region are another source of these pollutants. Non-
combustion sources of PM10 and PM2.5 include fugitive dust from roads, construction, 
demolition, mining, and earthmoving, as well as wind-blown dust and forest fires. Finally, 
commercial and general aviation aircraft operating at nearby airports generate emissions that 
affect air quality. 

EPA’s National Emissions Inventory (NEI) is a comprehensive database of domestic emissions 
of NOX and other pollutants. Based on data through 2016, total U.S. NOX emissions declined 
from about 20.42 million tons in 2005 to less than 10.51 million tons by 2016. About 48 percent 
of this reduction came from reduced emissions from highway vehicles, a result of more-efficient 
engines and effective catalytic converters, while reductions at fossil fuel power plants 
contributed approximately 27 percent of the total reduction. In addition, according to the 
inventory, SO2 emissions declined over the same period from 14.5 to 2.7 million tpy, with 
approximately 78 percent of this change due reduced emissions from power plants (EPA 2017d). 

The primary issues of concern related to air quality in the area include regional haze, visibility, 
and in some locations, the deposition of metals from air to soil and water from air emissions. 
Ambient air monitoring data within a 100-kilometer or 62-mile radius from larger sources would 
provide information regarding the possible effect of pollutants from such sources. There are two 
mandatory Class I areas within a 100-kilometer or 62-mile radius of the San Juan Mine that 
represents the extent to which atmospheric visibility affects are generally evaluated. Mesa Verde 
National Park is located approximately 30 miles north and the Weiminuche Wilderness Area is 
located approximately 60 miles northeast of the San Juan Mine. Visibility monitoring for these 
and other more distant Class I areas are included in this section. 

The NMED, Navajo Nation, Southern Ute Indian Tribe, Colorado Department of Public Health 
and Environment (CDPHE), U.S. Forest Service (USFS), and National Park Service (NPS) in 
combination operate an extensive regional air-monitoring network within the Four Corners 
region. This network is categorized as meeting the Federal requirements for state and local 
monitoring stations that are suitable for assessing regional status with respect to NAAQS. These 
stations collectively measure the ambient concentrations of six criteria air pollutants: ozone, 
NO2, SO2, CO, PM10, and PM2.5. There are no operating stations in New Mexico that measure or 
report lead concentrations or total suspended particulate (TSP), which was a regulated pollutant 
before development of PM10 standards. The closest location of previous monitoring for ambient 
air lead was in Grand Junction, Colorado, and that operated for only two years, 2001 and 2002. 
Descriptions of monitoring stations are provided in Table 3.1-4 for the locations used to evaluate 
the affected environment with respect to ambient air quality in the region. Each site in the table is 
categorized by type of monitoring site, the pollutants monitored, and the reporting agency under 
which it operates (EPA 2017e): 
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• State and local air monitoring stations (New Mexico, Colorado) 
• Tribal monitors (Navajo Nation, Southern Ute Indian Tribe) 
• Non-EPA Federal monitors (USFS, NPS) 

Figure 3.1-1 shows the location of the different ambient air monitors considered in this analysis. 
Data collected by the various monitoring programs is ultimately reported to the EPA, typically 
to the agency’s Air Quality System (AQS) website. On a national level, EPA oversees the 
programs and provides technical support, quality assurance, data processing, and public access 
(EPA 2017d).  

The various monitoring stations identified in Table 3.1-4 provide a profile of the existing 
ambient air quality in the Four Corners Region. Figures and tables in this section summarize 
historical data, generally for the past 10 years, and trends for the criteria pollutant concentrations. 
The AQS provides daily maximum 8-hour average ozone concentrations at these monitors. From 
these data, the fourth highest value for each year, averaged across three consecutive years, is 
selected to enable a comparison to the NAAQS in effect for the time period. 

Figure 3.1-2 presents ozone concentrations monitored at locations in proximity to the San Juan 
Mine between 2008 and 2016 (EPA 2017d). This figure shows that for all monitors ozone 
concentrations have generally decreased, although for monitors located in New Mexico the 
ozone concentrations were highest during either 2012 or 2013. Before 2015, the ozone standard 
was 0.075 ppm. Comparing the values at each monitor to the NAAQS in effect at the time shows 
that in no instance was the ozone NAAQS exceeded. 

Regional air monitoring data from active stations in the Four Corners area are presented in 
Tables 3.1-5 through 3.1-9 for criteria pollutants. Each table also provides the NAAQS value for 
that pollutant for comparison to monitoring results. The monitored data indicate that the ambient 
air conditions in the region are in attainment of the Federal and state ambient air standards. 
Trends differ among the monitored stations, depending on their position relative to existing 
major sources and the growing number of oil and gas extraction sites in the region over time. The 
tabulated values for each pollutant and averaging time are those monitored within a single year, 
and as footnoted, are on the reporting basis of the standard (e.g., 98th percentile of 24-hour 
averages). Several NAAQS/NMAAQS criteria use running, multiple year averages as indicators 
of compliance. However, in each such instance the tabulated values for individual years are 
below the standards, so the running averages would likewise comply with the NAAQS or 
NMAAQS.  

In the case of ozone data shown in Figure 3.1-2, the charts show trends for a subset of the 
available monitoring stations in the larger four corners region. However, these three locations are 
most representative of the ozone conditions that would be affected by the Project and regional oil 
and gas activity, and that would indicate potential effects on residents and resources in vicinity of 
the Project. These data show that while individual years may approach or exceed the numerical 
value of the 8-hour standard (0.070 ppb), the criterion is the running 3-year averages of the 4th-
highest daily value, for which these data show compliance. 
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Table 3.1-4: State and Local Monitoring Stations Operating in the Four Corners Region and Dates of Operation 

Site ID Code State County Location North Latitude West Longitude Type of Site Reporting Agency 

Criteria 
Pollutant 

Monitors for 
Ozone 

Criteria 
Pollutant 

Monitors for 
NO2 

Criteria 
Pollutant Moni 

Monitors for 
SO2 

Criteria 
Pollutant 

Monitors for 
CO 

Criteria 
Pollutant 

Monitors for 
PM10 

Criteria 
Pollutant 

Monitors for 
PM2.5 

35-45- 
0006 New Mexico San Juan Farmington 36.727500 -108.220833 SLAMS NMED     1990-2008 1999-2008 

35-45- 
0009 New Mexico San Juan Bloomfield 36.742222 -107.976944 SLAMS NMED 2000-Present 1996-Present 1996-Present  2016-Present  

35-45- 
0018 New Mexico San Juan Navajo Dam 36.809730 -107.651580 SLAMS NMED 2006-Present 2005-Present    2005-2011 

35-45- 
0019 New Mexico San Juan Farmington 36.774162 -108.165034 SLAMS NMED     2008-2014 2009-2015 

35-45- 
1005 New Mexico San Juan Farmington 36.796667 -108.472500 SLAMS NMED 1997-Present 1997-Present 1990-Present    

35-45- 
1223 New Mexico San Juan 

Shiprock (Navajo 
Nation - Diné 
College) 

36.807100 -108.695230 Tribal Navajo 2010-PresentX 2006-2015 a 2006-2015 a  2006-2015 a  

08-67- 
1004 Colorado La Plata Weiminuche 

Wilderness 37.303890 -107.484167 Federal USFS 2004-Present 2004-Preent     

08-67- 
7001 Colorado La Plata Pine River Valley 37.136780 -107.628630 Tribal Southern Ute 1990-Present 1990-Present  2004-Present 1990-2006 2001-2006 

08-67- 
7003 Colorado La Plata Animas River 

Valley Rim 37.102580 -107.870219 Tribal Southern Ute 1997-Present 1997-Present   1997-2006 2009-Present 

08-83- 
0006 Colorado Montezuma Cortez 37.350054 -108.592334 Special CDPHE 2008-Present     2008-2015 

08-83- 
0101 Colorado Montezuma Mesa Verde 

National Park 37.198333 -108.490278 Federal NPS 1993-Present  1990-2007    

Source: EPA 2017e, NNEPA 2017  
CDPHE = Colorado Department of Public Health and Environment; CO = carbon monoxide; Federal= Non-EPA Federal Monitors (USFS, NPS); IMPROVE = Interagency Monitoring of Protected Visual Environments (NPS); NMED = New Mexico Environment Department; NO2 = nitrogen dioxide; NPS = National Park Service; 
PM2.5 = particulate matter less than or equal to 2.5 microns in diameter; PM10 = particulate matter less than or equal to 10 microns in diameter; SLAMS = EPA State and Local Air Monitoring Stations (New Mexico, Colorado); SO2 = sulfur dioxide; Special = Special Purpose Monitors (Colorado); Tribal = Tribal Monitors 
(Navajo Nation, Southern Ute Indian Tribe); USFS = U.S. Forest Service 
a - The Shiprock monitor is indicated as operating part-time during 2006-2015, but no data was reported for NO2, SO2, or PM10 as it did not meet completeness criteria. 
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Figure 3.1-2: Trends in the Daily Ozone Concentrations at Regional Monitors, 2008-2016 
(Fourth-highest, 8-hour Maximum)  

 
Source: EPA 2017  
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Table 3.1-5: Historical NO2 Trends 2006 - 2015 

Site Name and  
ID Code a 

NAAQS 
Averaging 

Time 

Standard 
(ppbv)b 

MVY 
ppbv 
2006 

MVY 
ppbv 
2007 

MVY 
ppbv 
2008 

MVY 
ppbv 
2009 

MVY 
ppbv 
2010 

MVY 
ppbv 
2011 

MVY 
ppbv 
2012 

MVY 
ppbv 
2013 

MVY 
ppbv 
2014 

MVY 
ppbv 
2015 

3-Year 
Avg.c 

Meet 
Std. 

Bloomfield  
35-45-0009 1-hour 100 43 45 44 36 41 44 40 39 33 37 36 Yes 

Bloomfield 
35-45-0009 

Annual 
Mean 

NAAQS =53 
NMAAQS =50 28 30 27 27 27 13 13 12 11 11 11 Yes 

Navajo Dam 
35-45-0018 1-hour 100 45 47 37 40 37 40 35 41 30 290 34 Yes 

Navajo Dam 
35-45-0018 

Annual 
Mean 

NAAQS =53 
NMAAQS =50 25 23 21 20 21 8 8 8 7 6 7 Yes 

Farmington  
35-45-1005 1-hour 100 59 44 35 35 40 36 37 38 32 32 34 Yes 

Farmington  
35-45-1005 

Annual 
Mean 

NAAQS =53 
NMAAQS =50 27 24 19 18 20 9 6 8 5 5 6 Yes 

Shiprock d  
35-45-1223 1-hour 100 ― ― ― ― ― ― ― 35 31 27 32 Yes 

Weiminuche 
08-67-1004 1-hour 100 17 19 13 16 16 21 14 18 10 10 13 Yes 

Weiminuche 
08-67-1004 

Annual 
Mean 

NAAQS =53 
NMAAQS =50 5 5 5 5 5 2 2 2 2 1 2 Yes 

Pine River Valley 
08-67-7001 1-hour 100 26 35 30 47 35 33 27 26 22 22 23 Yes 

Pine River Valley 
08-67-7001 

Annual 
Mean 

NAAQS =53 
NMAAQS =50 27 24 19 18 20 5 4 4 4 4 4 Yes 

Animas River Valley 
08-67-7003 1-hour 100 40 42 37 37 39 38 29 35 24 25 28 Yes 

Animas River Valley 
08-67-7003 

Annual 
Mean 

NAAQS =53 
NMAAQS =50 18 17 16 16 14 7 6 6 5 4 5 Yes 

Sources: EPA 2017e, Air Quality System Data, NNEPA 2017 
MVY = measured values by year, highest 24-hour average values, and 99th percentile values for 1-hour average; NAAQS = National Ambient Air Quality Standards; ppbv = parts per billion by volume; 
Std. = standard; N.A. = not applicable to the standard; --- no entries for years prior to the start of station operation, or years the operation was suspended 
a See Table 3.1-4 for the descriptions of the individual stations.  
b The NAAQS and NMAAQS in place as of 2017. MVY 1-hour is the 98th percentile value for each station per year per. The NAAQS criterion is the running 3-year average. 24-hour values are not 
reported in AQS data. The NMAAQS criterion is that neither Max. 24-hour average of the annual average exceed standards for NO2 in a single year. 
c 3-yr Average column is a 3-year average of most recent 98th percentile data for the 1-hour data, to conform to the 1-hour NAAQS criteria.  
d The monitor at Shiprock operated by NNEPA has reported only the 1-hour maximum data, for years 2013 to present.  
d The monitor at Shiprock operated by NNEPA has reported only the 1-hour maximum data, for years 2013 to 2015 
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Table 3.1-6: Historical SO2 Trends 2005 - 2015 

Site Name and 
ID Code a 

Standard 
Averaging 

Time 

Standard 
(ppbv)b 

MVY 
ppbv 
2006 

MVY 
ppbv 
2007 

MVY 
ppbv 
2008 

MVY 
ppbv 
2009 

MVY 
ppbv 
2010 

MVY 
ppbv 
2011 

MVY 
ppbv 
2012 

MVY 
ppbv 
2013 

MVY 
ppbv 
2014 

MVY 
ppbv 
2015 

3-Year 
Avg.c 

Meet 
Std.b 

Bloomfield 
35-45-0009 

NAAQS  
1-hour 

75 15 5 4 5 6 9 9 8 5 2 5 Yes 

Bloomfield 
35-45-0009 

NMAAQS 
24-hour 

100 3 1.4 1.8 2.5 2.3 2.5 3.8 3.1 2.3 1.8 N.A. Yes 

Bloomfield 
35-45-0009 

NMAAQS 
Annual 

20 0.3 0.26 0.58 1.2 0.66 0.86 0.75 0.3 0.18 0.04 N.A Yes 

Farmington 
35-45-1005 

NAAQS  
1-hour 

75 74 75 20 25 14 20 24 25 14 1 13 Yes 

Farmington 
35-45-1005 

NMAAQS 
24-hour 

100 12.5 12.1 3.5 4.5 2 7.1 3.6 3.8 1.6 1.0 N.A Yes 

Farmington 
35-45-1005 

NMAAQS 
Annual 

20 1.56 1.31 0.31 0.36 0.19 0.57 0.4 0.26 0.13 0.02 N.A  

Shiprock d 
(NNEPA) 
35-45-1223 

NAAQS  
1-hour 

75 ― ― ― ― 15 20 24 19 13 7 13 Yes 

Sources: EPA 2017e, Air Quality System Data, NNEPA 2017  
MVY = measured values by year, highest 24-hour average values, and 99th percentile values for 1-hour average; NAAQS = National Ambient Air Quality Standards; NMAAQS = New Mexico Ambient 
Air Standards; ppbv = parts per billion by volume; Std. = standard; N.A. = not applicable to the standard; --- no entries for years prior to the start of station operation, or years the operation was 
suspended 
a See Table 3.1-4 for the descriptions of the individual stations. Data from Mesa Verde National Park monitor not include, as it ceased operation in 2007. 
b The NAAQS and NMAAQS in place as of 2017. MVY 1-hour is the 99th percentile value for each station per year per. The NAAQS criterion is the running 3-year average. 24-hour are the maximum 
monitored value at each station per year. The NMAAQS criterion is that neither Max. 24-hour average of the annual average exceed standards for SO2 in a single year. 
c 3-yr Average column is a 3-year average of most recent 99th percentile data for the 1-hour data, to conform to the 1-hour NAAQS criteria.  
d The monitor at Shiprock operated by NNEPA has reported only the 1-hour maximum data, for years 2013 to present. 
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Table 3.1-7: Historical CO Trends 2005 - 2015 

Site Name and ID 
Code a 

NAAQS 
Averaging 

Time 

Standard 
(ppmv)b 

MVY 
ppmv 
2006 

MVY 
ppmv 
2007 

MVY 
ppmv 
2008 

MVY 
ppmv 
2009 

MVY 
ppmv 
2010 

MVY 
ppmv 
2011 

MVY 
ppmv 
2012 

MVY 
ppmv 
2013 

MVY 
ppmv 
2014 

MVY 
ppmv 
2015 

Meet 
Std. 

Pine River Valley 
80-67-7001 1-hour NAAQS=35 

NMAAQS=13.1 
1.2 1.7 1.5 1.4 1.2 1.4 0.8 1.7 1.3 0.8 Yes 

Pine River Valley 
80-67-7001 8-hour NAAQS=9 

NMAAQS=8.7 
0.8 1.3 1.0 0.9 0.7 0.7 0.6. 1.0 1.0 0.7 Yes 

Sources: EPA 2017e, Air Quality System Data  
MVY = measured values by year, second highest observed 1-hour or 8-hour values; NAAQS = National Ambient Air Quality Standards; NMAAQS = New Mexico Ambient Air Standards; ppmv = parts 
per million by volume; Std. = standard; --- no entries for years prior to the start of station operation, or years the operation was suspended 
a See Table 3.1-4 for the descriptions of the individual stations.  
b The NAAQS and NMAAQS in place as of 2017. MVY 1-hour and 8-hour second highest value. The NAAQS/NMAAWS criteria is that neither 1-hour nor 8-hour thresholds are exceeded more than 
once per year.  

Table 3.1-8: Historical PM10 Trends 2005 - 2015 

Site Name and 
ID Code a 

NAAQS 
Averaging 

Time 

Standard 
(µg/m3)b 

MVY 
µg/m3 
2006 

MVY 
µg/m3 
2007 

MVY 
µg/m3 
2008 

MVY 
µg/m3 
2009 

MVY 
µg/m3 
2010 

MVY 
µg/m3 
2011 

MVY 
µg/m3 
2012 

MVY 
µg/m3 
2013 

MVY 
µg/m3 
2014 

MVY 
µg/m3 
2015 

3-Year 
Avg.c 

Meet 
Std. 

Farmington  
35-45-1006 

24-hour First 
High 150 41 30 116 ― ― ― ― ― ― ― ― Yes 

Farmington  
35-45-0006 

24-hour 
Second High 150 37 27 102 ― ― ― ― ― ― ― ― Yes 

Farmington 
35-45-0019 

24-hour First 
High 150 ― ― 22 73 22 38 48 27 57 ― 42 Yes 

Farmington  
35-45-0019 

24-hour 
Second High 150 ― ― 19 44 19 29 32 27 17 ― 22 Yes 

Sources: EPA 2017e, Air Quality System Data  
MVY = measured values by year, highest and second highest 24-hour average values, NAAQS = National Ambient Air Quality Standards; µg/m3 = microgram per cubic meter; Std. = standard; 
applicable to the standard; --- no entries for years prior to the start of station operation, or years the operation was suspended 
a See Table 3.1-4 for the descriptions of the individual stations. Data from Pine Valley and Animas River Valley monitors not included, as these ceased operation in 2007. 
b The NAAQS in place as of 2017. MVY 24-hour values are highest and second highest for each station per year per. The NAAQS criterion is that the standard is not to be exceeded more than once per 
year on a running 3-year average.  
c 3-yr Average column is a 3-year average of most recent highest values for the 24-hour data, to conform to the 1-hour NAAQS criteria.  
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Table 3.1-9: Historical PM2.5 Trends 2005 - 2015 

Site Name a 
NAAQS 

Averaging 
Time 

Std. 
(µg/m3)b 

MVY 
µg/m3 
2006 

MVY 
µg/m3 
2007 

MVY 
µg/m3 
2008 

MVY 
µg/m3 
2009 

MVY 
µg/m3 
2010 

MVY 
µg/m3 
2011 

MVY 
µg/m3 
2012 

MVY 
µg/m3 
2013 

MVY 
µg/m3 
2014 

MVY 
µg/m3 
2015 

3-Year 
Avg.c 

Meet 
Std. 

Farmington  
35-45-0006 

24-hour 
98th Perctl. 

35 11.5 14.9 14.4 ― ― ― ― ― ― ― 13.6 Yes 

Farmington  
35-45-0006 

Annual 
Mean 

12 6.1 6.0 5.9 ― ― ― ― ― ― ― 6.0 Yes 

Navajo Dam 
35-45-0018 

24-hour 
98th Perctl 

35 6.3 9.0 7.3 7.6 12.0 10.6 ― ― ― ― 10.1 Yes 

Navajo Dam 
35-45-0018 

Annual 
Mean 

12 2.4 4.5 3.3 2.5 3.0 2.7 ― ― ― ― 2.7 Yes 

Farmington  
35-45-0019 

24-hour 
98th Perctl 

35 ― ― 9.7 10.4 18.0 12.0 11.0 16.0 11.0 13.4 13.5 Yes 

Farmington  
35-45-0019 

Annual 
Mean 

12 ― ― 4.3 4.4 4.8 4.2 4.9 5.0 4.0 3.4 4.1 Yes 

Pine River Valley 
80-67-7001 

24-hour 
98th Perctl 

35 ― ― ― 8.6 7.6 10.0 10.0 29.0 7.0 7.0 14.3 Yes 

Pine River Valley 
80-67-7001 

Annual 
Mean 

12 ― ― ― 4.4 4.1 4.3 4.3 4.5 3.3 3.0 3.6 Yes 

Animas River Valley 
08-67-7003 

24-hour 
98th Perctl 

35 ― ― ― 11.8 11.1 12.1 10.0 26.0 10.0 7.0 14.3 Yes 

Animas River Valley 
08-67-7003 

Annual 
Mean 

12 ― ― ― 4.2 4.3 4.6 3.9 4.0 3.8 3.4 3.7 Yes 

Cortez 
08-83-0006 

24-hour 
98th Perctl 

35 ― ― 25.3 15.0 13.3 14.8 12.0 12.0 9.0 10.0 11.0 Yes 

Cortez 
08-83-0006 

Annual 
Mean 

12 ― ― 6.1 6.8 5.9 6.1 5.6 6.1 5.2 4.6 5.3 Yes 

Sources: EPA 2017e, Air Quality System Data  
MVY = measured values by year, 98th percentile of 24-hour average values and annual mean value, NAAQS = National Ambient Air Quality Standards; µg/m3 = microgram per cubic meter; 
Std. = standard; applicable to the standard; --- no entries for years prior to the start of station operation, or years the operation was suspended 
a See Table 3.1-4 for the descriptions of the individual stations.  
b The NAAQS in place as of 2017. MVY values are 98th percentile 24-hour average and the annual average for each station per year per. The NAAQS criterion is that the 24-hour 98th percentile 
averaged over 3-years running is not to exceed the standard. The annual mean over a 3-year running average is not to exceed the standard.  
c 3-yr Avg. column is a 3-year average of most recent highest values for the 24-hour data and annual data, to conform to the NAAQS criteria 
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3.1.2.3. Visibility/Regional Haze 

Regional haze is usually seen as impairment of visibility across the landscape. In general, it is 
caused by multiple sources and activities that emit fine particles and chemical precursors of haze 
and that are distributed across a broad geographic area. In 1980, when adopting the initial 
visibility protection provisions of the CAA, Congress specifically recognized that the “visibility 
problem is caused primarily by emission into the atmosphere of SO2, NOX, and PM, especially 
fine PM (PM2.5), from inadequately controlled sources.” Fine PM such as sulfates, nitrates, 
organic carbon, elemental carbon, and soil dust impairs visibility by scattering and absorbing 
sunlight, can cause health effects and increase mortality in humans, and contributes to 
environmental effects such as acid deposition (acid rain) and eutrophication (depletion of oxygen 
in lakes and ponds) (64 FR 35714). 

Visibility degradation is caused by diffraction, refraction, phase-shift, and absorption of light by 
atmospheric particles, aerosols, and gases that are nearly the same size as the wavelengths of the 
visible light spectrum. Without the effects of anthropogenic (caused by human activity) air 
pollution, maximum natural visual range in the western U.S. is about 120 miles (180 kilometers) 
and about 80 miles (110 kilometers) in the east. Sulfates, including ammonium sulfate, comprise 
about 70 percent of visibility impacts in the east and about 30 percent in the west. Due to 
photochemistry, the visibility impacts of nitrates tend to be highest during the winter (less 
sunlight) and lowest during the summer (more sunlight) (CIRA 1999). Condensable aerosol 
sulfates and nitrates that form from SO2 and NOX emissions also contribute to visibility 
impairment. In the west, nitrates and carbon are factors, but sulfates have been implicated as a 
primary cause of visibility impairment in the Colorado River Plateau National Parks, including 
the Grand Canyon, Canyonlands, and Bryce Canyon (IMPROVE 2017; CIRA 1999). 

The role of regional transport of fine particles and aerosols that contribute to elevated PM levels 
and regional haze impairment has been well documented through decades of research. Data from 
the Interagency Monitoring of Protected Visual Environments (IMPROVE) monitoring network 
(described below) have documented chronic visibility impairment that occurs at most national 
parks, national monuments, and wilderness areas in the west. The unit of visibility deterioration 
is the deciview (dV), with one dV being equivalent to a 10-fold change in atmospheric clarity. 
Average visual range in many Class I areas in the west is 60 to 90 miles (100 to 150 kilometers), 
equivalent to 13.6 to 9.6 dV or about 50 to70 percent of the visual range that would exist absent 
anthropogenic air pollution (64 FR 35714).  

IMPROVE is a cooperative measurement effort managed by the EPA, with assistance from 
multiple U.S. agencies, state agencies, and associated members in Canada and South Korea. The 
IMPROVE program measures current and long-term trends in visibility and haze metrics in a 
large number of Class I areas. Through detailed monitoring at 110 IMPROVE stations, the 
collected data identifies chemical species and emission sources responsible for existing 
manmade visibility impairment. IMPROVE samplers collect 24-hour samples, every 3 days, for 
PM2.5, mass, and composition data. Some sites also include a device for optical monitoring of 
visibility conditions and a webcam for documenting scenic appearance (EPA 2017d). 
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Visibility conditions are presented for individual Class I parks and wilderness areas for the years 
2006 to 2015 in Table 3.1-10 to show how conditions vary geographically. Table 3.1-11 shows 
trends in regional visibility as measured as a composite for the ten Class I areas within 300 km of 
the site at which an IMPROVE station has operated between 2006 and 2015. The Ganta 
Wilderness, Black Canyon of the Gunnison National Park, West Elk Wilderness, Pecos 
Wilderness, and Maroon-Bells Snowmass Wilderness Class I areas have not had IMPROVE 
monitors. The Arches National Park IMPROVE station ceased operation in 2002. As can 
been seen in table 3-1-12 the annual average of all, monitored dVs in Class I areas have 
generally decreased, indicating that regional visibility has improved during the 10-year period. 
This is attributed to improved control of air pollution from sources such as power plants 
(IMPROVE 2017).  

Table 3.1-10: Historical Visibility Impairment Levels – Average Visibility 2006-2015 - 
Individual IMPROVE Sites 

National Park or Wilderness 
(NPS code) 

Distance to San 
Juan Mine  

(Miles) 

Lowest 20% of 
Days 

(Mean dV) 

Highest 20% of 
Days 

(Mean dV) 

Average of all 
Days 

(Mean dV) 
Bandelier National Monument (BAND1) 135 3.96 11.62 7.38 
Canyonlands National Park (CANY1) 131 2.88 10.61 6.35 
Capitol Reef National Park (CAPI1) 190 2.60 10.24 6.14 
Grand Canyon National Park (GRCA2) 208 1.82 10.79 5.98 
Great Sand Dunes National Park 
(GRSA1) 215 3.60 11.26 7.13 

Mesa Verde National Park (MEVE1) 28 2.98 10.77 6.53 
Petrified Forest National Park (PEFO1) 137 4.14 11.69 7.64 
San Pedro Parks Wilderness (SAPE1) 103 1.25 9.94 5.29 
Weminuche Wilderness (WEMI1) 166 2.10 9.75 5.67 
Wheeler Peak Wilderness (WHPE1) 108 0.87 9.28 4.83 
Source: IIMPROVE 2017 dV = deciview; IMPROVE = Interagency Monitoring of Protected Visual Environments; NPS = National Park Service 

Table 3.1-11: Historical Composite Visibility Impairment – Annual Averages from Ten 
IMPROVE Sitesa 

Year Lowest 20% of Days 
(Mean dV) 

Highest 20% of Days 
(Mean dV) 

Average of all Days 
(Mean dV) 

2006 3.13 10.62 6.74 
2007 2.95 11.18 6.92 
2008 2.66 11.13 6.79 
2009 2.63 11.01 6.40 
2010 2.66 10.14 6.24 
2011 2.74 11.60 6.47 
2012 2.67 11.22 6.70 
2013 2.77 10.26 6.25 
2014 2.04 9.72 5.52 
2015 2.14 9.55 5.33 
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Year Lowest 20% of Days 
(Mean dV) 

Highest 20% of Days 
(Mean dV) 

Average of all Days 
(Mean dV) 

10-Year Change -0.99 -1.07 -1.41 
Relative Improvement 32% 10% 21% 
Source: IMPROVE 2017 
dV = deciview; IMPROVE = Interagency Monitoring of Protected Visual Environments 
a Ten Class I areas are those surrounding the Four Corners area at whjch an IMPROVE station has operated, as listed in Table 3.1-10. 

3.1.2.4. Atmospheric Deposition 

Atmospheric deposition transfers air pollutants such as toxic organic compounds, toxic metals, 
and inorganic acids from the air to the earth’s surface and affects water quality due to 
precipitation runoff into waterbodies. Once in water, Hg is converted to a chemical form that can 
become concentrated in fish and can harm the health of individuals who consume these fish, 
particularly children. Further, acid rain threatens certain aquatic ecosystems, especially in high- 
altitude mountain lakes and streams with limited buffering capacity (NAPAP 2011; GAO 2013).  

NOX react with moisture and oxygen in the atmosphere to form nitric acid, nitrates, and NO2, 
while SO2 reacts to form sulfuric acid, sulfates, and sulfites. Other toxic inorganic pollutants that 
can contribute to atmospheric deposition effects include toxic metals such as aluminum (Al), Sb, 
As, Be, B, Cd, Cr, Co, Cu, Pb, Mn, Hg, Mo, Ni, silver (Ag), Se, and Zn. Some of these pollutants 
are carcinogenic, along with organic airborne pollutants that can include polychlorinated 
biphenyls (PCBs) and PAHs, both of which are carcinogenic. 

The term “acid rain” is a broad reference to mixtures of wet and dry deposition containing higher 
than normal amounts of sulfuric and nitric acids. The main anthropogenic precursors of acid rain 
are SO2 and NOX emissions from fossil fuel combustion. In the U.S. as of 2009, total SO2 
emissions were about 5.7 million tons, 64 percent lower than 1995 emissions. Similarly, total 
2009 emissions of NOX were 2 million tons, 67 percent below 1995 emissions. These decreases 
primarily result from the Clean Air Markets program (formerly termed the Acid Rain Program), 
which implements cap and trade or technology-based limits on acid rain precursor emissions 
from power plants (NAPAP 2011). Acid rain occurs when these gases react (hydrolyze) in the 
atmosphere with water, oxygen, and other chemicals to form a weak solution of sulfuric and 
nitric acids, typically of pH 3 to 5. Acid rain causes acidification of lakes and streams and 
contributes to damage to trees and many sensitive forest soils (NAPAP 2011). It also accelerates 
the decay of building materials and paints, including buildings, statues, and sculptures which are 
part of the national cultural heritage. 

The EPA and National Acid Deposition Program (NADP) has operated national networks of 
deposition- oriented monitoring sites, which are described in the following sections. Deposition 
monitoring sites located in the Four Corners area and selected as representative background 
information in this analysis are listed on Table 3.1-12. The locations of the monitoring sites are 
mapped in Figure 3.1-2. 
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Table 3.1-12: Deposition-Related Monitoring Sites in Four Corners Region  

Site ID Code Network State Location/ Site Name 
Elevation Mean 

Sea Level 
(feet) 

North Latitude West 
Longitude 

Monitoring 
Start Date 

GRC474 CASTNET Arizona Grand Canyon National Park 6,801 36.0597 -112.1822 5/16/1989 
PET427 CASTNET Arizona Petrified Forest National Park 5,653 34.8225 -109.8919 9/12/2002 
MEV405 CASTNET Colorado Mesa Verde National Park 7,103 37.1983 -108.4903 1/1/1995 
CAN407 CASTNET Utah Canyonlands National Park 5,935 38.4586 -109.8211 1/1/1995 
AZ03 NTN Arizona Grand Canyon National Park 6,795 36.0586 -112.1840 8/11/1981 
AZ97 NTN Arizona Petrified Forest National Park 5,600 34.8224 -109.8925 12/3/2002 
CO00 NTN Colorado Alamosa 7,497 37.4421 -105.8680 4/22/1980 
CO99 NTN Colorado Mesa Verde National Park 7,093 37.1979 -108.4910 4/28/1981 
NM07 NTN New Mexico Bandelier National Monument 6,552 35.7788 -106.2660 6/22/1982 
UT09 NTN Utah Canyonlands National Park 5,896 38.4584 -109.8210 11/11/1997 
UT98 NTN Utah Green River 4,121 39.0010 -110.1740 4/25/1985 
AZ02 MDN Arizona Sycamore Canyon Wilderness a  6,713 35.1406 -111.9692 2/28/2006 
CO96 MDN Colorado Molas Pass b 10,656 37.7500 -107.6890 6/30/2009 
CO99 MDN Colorado Mesa Verde National Park 7,093 37.1979 -108.4910 12/26/2001 
NM98 MDN New Mexico Navajo Lake 6,470 36.8097 -107.6515 4/21/2009 
Source: OSMRE 2015 
CASTNET = Clean Air Status and Trends Network; MDN = Mercury Deposition Network; NTN = National Trends Network  
a Indicates location is outside 300-kilometer radius of San Juan Mine; data used due to insufficient characteristic sites. 
b Indicates location is non-desert characteristic (mountains); data used due to insufficient characteristic sites. 
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Clean Air Status and Trends Network Data 

For the historical 12-year period from 2005 through 2016, Table 3.1-13 shows measured 
precipitation, wet and dry ammonium (NH4), wet and dry nitrate (NO3), wet and dry SO4, dry 
nitric acid (HNO3), and dry SO2 as reported by Clean Air Status and Trends Network 
(CASTNET) for cumulative annual periods (EPA 2016b). Available CASTNET deposition 
data is limited to certain national parks; this analysis includes data from the four locations within 
300 km of the Generating Station.  

Table 3.1-14 shows total nitrogen compounds and total sulfur compounds deposition rates versus 
annual precipitation amounts. Total deposition is expressed two ways: absolute in units of 
kilograms per hectare and normalized in units of kilograms per hectare per decimeter 
precipitation (kg/ha-dm). Deposition is normalized in units of kg/ha-dm to eliminate the 
variability of precipitation amounts and discern the actual deposition contents of precipitation 
(i.e., concentrations). 

As shown in Table 3.1-14, the data suggests the average rate of nitrogen and sulfur deposition in 
the Four Corners region has been trending downward over the 12-year period. The data also 
suggests that total nitrogen compound deposition has decreased by about 30 percent and total 
sulfur compound deposition has decreased by about 24 percent, as measured by CASTNET from 
2005 to 2016. These apparent downward trends reflect regional emission reductions in NOX and 
SO2 from stationary and mobile sources overall due to improved emission controls, lower-
polluting fuels, and changes in economic activity, among other factors. 

National Trends Network 

The NADP has operated National Trends Network (NTN) monitoring sites within Colorado, 
Utah, Arizona, and New Mexico. For this analysis, the selected NTN locations are located at four 
national parks (Canyonlands, Grand Canyon, Mesa Verde, and Petrified Forest) and at Alamosa, 
Colorado, Bandelier National Monument, and Green River, Utah. Unlike the CASNET sites, 
additional NTN sites are located within 300 km of the Generating Station. However, the selected 
sites are the more representative having comparable elevations (below 8,000 feet) and 
precipitation patterns as the locale of the San Juan Mine. Annual data are aggregated to provide a 
general estimate of historical deposition in the Four Corners region. Deposition is calculated by 
NADP based on the NTN wet bucket method and measured precipitation (NADP 2017). 

For the historical 12-year period from 2005 through 2016, Table 3.1-15 shows measured 
precipitation, free acidity, calcium (Ca), magnesium (Mg), sodium (Na), potassium (K), SO4, 
NO3, chloride, and NH4 ions, and also total inorganic nitrogen as reported by NTN for 
cumulative annual periods (NADP 2017). Table 3.1-16 shows absolute and normalized acid/base 
ion deposition rates for SO4, NO3, chloride, and NH4. Table 3.1-17 shows absolute and 
normalized light metal ion deposition rates for Ca, Mg, K, and Na. 
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Table 3.1-13: Historical Speciated Deposition Annual Total - Four CASTNET Sites 

Year a Precipitation 
(cm) 

Wet NH4 
(kg/ha) 

Wet NO3 
(kg/ha) 

Dry HNO3 
(kg/ha) 

Dry NO3 
(kg/ha) 

Dry NH4 
(kg/ha) 

Wet SO4 
(kg/ha) 

Dry SO2 
(kg/h) 

Dry SO4 
(kg/ha) 

2005 36.4 0.22 0.87 0.42 0.44 4.12 0.62 0.42 0.44 
2006 28.9 0.33 1.29 0.41 0.38 4.13 0.80 0.13 0.13 
2007 29.8 0.21 1.02 0.48 0.43 4.30 0.55 0.17 0.15 
2008 30.2 0.19 0.92 0.30 0.42 3.50 0.50 0.14 0.14 
2009 22.1 0.32 1.11 0.21 0.36 3.04 0.89 0.15 0.13 
2010 44.5 0.24 0.89 0.22 0.34 2.86 0.51 0.14 0.12 
2011 32.4 0.30 1.12 0.20 0.35 2.85 0.69 0.14 0.12 
2012 27.24 0.28 0.98 0.19 0.36 2.92 0.55 0.14 0.13 
2013 30.46 0.24 0.77 0.17 0.36 2.95 0.40 0.14 0.13 
2014 29.57 0.26 0.81 0.15 0.30 2.50 0.43 0.12 0.10 
2015 --- --- --- 0.18 0.28 2.35 --- 0.11 0.10 
2016 --- --- --- 0.16 0.25 2.27 --- 0.12 0.09 
Mean 31.2 0.26 0.98 0.26 0.36 3.15 0.59 0.16 0.15 
Median 30.0 0.25 0.95 0.21 0.36 2.94 0.55 0.14 0.13 
Cumulative 311.6 2.59 9.78 3.09 4.27 37.79 5.94 1.92 1.78 
Source: EPA 2016b, CASTNET data website 
cm = centimeter; kg/ha = kilogram per hectare; HNO3 = nitric acid; NH4 = ammonium; NO3 = nitrate; SO2 = sulfur dioxide 
a – CASTNET Wet Deposition data have not been reported after 2014, cells show ---. 
Notes: Aggregated data for four sites: CAN407, GRC474, MEV405, PET427; change and improvement calculated on normalized linear trend basis 
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Table 3.1-14: Historical Composite Deposition Rates, Annual Average − Four CASTNET Sites 

Year Precipitation 
(cm) 

Precipitation 
(dm) 

Nitrogen 
Compounds 

(kg/ha) 

Nitrogen 
Compounds 
(kg/ha-dm) 

Sulfur Compounds 
(kg/ha) 

Sulfur Compounds 
(kg/ha-dm) 

2005 36.4 3.64 2.34 0.64 1.09 0.30 
2006 28.9 2.89 2.46 0.85 1.01 0.35 
2007 29.8 2.98 2.30 0.77 0.95 0.32 
2008 30.2 3.02 1.93 0.64 0.77 0.25 
2009 22.1 2.21 1.84 0.83 0.88 0.40 
2010 44.5 4.45 2.50 0.56 0.97 0.22 
2011 32.4 3.24 2.19 0.68 0.91 0.28 
2012 27.2 2.72 1.93 0.71 0.69 0.25 
2013 30.5 3.05 1.83 0.60 0.59 0.19 
2014 29.6 3.01 1.84 0.62 0.61 0.21 
Mean 31.16 3.121 2.116 0.69 0.847 0.277 
Median 30.0 3.02 2.06 0.66 0.895 0.265 
Cumulative 311.6 31.2 21.2 6.9 8.47 2.77 
Source: EPA 2016b 
cm = centimeter; dm = decimeter; kg/ha = kilogram(s) per hectare; kg/ha-dm = kilogram(s) per hectare per decimeter 
Notes: Aggregated data for four sites: CAN407, GRC474, MEV405, PET427; change and improvement calculated on normalized linear trend basis. 
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Table 3.1-15: Historical Speciated Deposition, Annual Average − Seven NTN Sites  

Year Precipitation 
(cm) 

Ca 
(kg/ha) 

Mg 
(kg/ha) 

K 
(kg/ha) 

Na 
(kg/ha) 

NH4 
(kg/ha) 

NO3 
(kg/ha) 

Inorganic N 
(kg/ha) 

Cl- 
(kg/ha) 

SO4 
(kg/ha) 

H+ 
(kg/ha) 

2005 33.6 0.47 0.04 0.03 0.07 0.38 1.49 0.63 0.10 1.09 0.013 
2006 26.8 0.45 0.05 0.03 0.06 0.29 1.19 0.49 0.09 0.69 0.006 
2007 26.6 0.50 0.04 0.03 0.07 0.28 1.19 0.49 0.11 0.73 0.007 
2008 25.9 0.44 0.04 0.03 0.06 0.23 1.00 0.40 0.09 0.58 0.006 
2009 21.1 0.84 0.05 0.04 0.07 0.19 0.73 0.31 0.09 0.60 0.003 
2010 34.7 0.87 0.10 0.05 0.13 0.54 1.98 0.87 0.21 1.10 0.010 
2011 25.0 0.54 0.05 0.03 0.07 0.29 1.11 0.48 0.10 0.68 0.004 
2012 21.9 1.48 0.12 0.07 0.17 0.68 2.13 1.01 0.19 1.19 0.01 
2013 28.6 1.48 0.12 0.08 0.19 0.84 2.50 1.22 0.21 1.42 0.01 
2014 25.8 0.97 0.10 0.05 0.17 0.80 2.21 1.12 0.19 1.27 0.01 
2015 41.0 1.21 0.14 0.10 0.34 1.09 3.07 1.54 0.47 1.77 0.02 
Mean 25.5 33.6 0.47 0.04 0.03 0.07 0.38 1.49 0.63 0.10 1.09 
Median 25.9 26.8 0.45 0.05 0.03 0.06 0.29 1.19 0.49 0.09 0.69 
Cumulative 306.4 26.6 0.50 0.04 0.03 0.07 0.28 1.19 0.49 0.11 0.73 
Source: NADP 2017 
Ca = calcium; H+ = free acidity; Cl- = chloride; cm = centimeter(s); K = potassium; kg/ha = kilogram(s) per hectare; Mg = magnesium; Na = sodium; NH4 = ammonium; NO3 = nitrate; SO4 = sulfate 
Note: Aggregated data for seven sites: AZ03, AZ97, CO00, CO99, NM07, UT09, UT98  
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Table 3.1-16: Historical Acid/Base Ion Deposition Rates, Annual Average − Seven NTN Sites 

Year Precipitation 
(cm) 

Precipitation 
(dm) 

SO4 
Compounds 

(kg/ha) 

SO4 
Compounds 
(kg/ha-dm) 

NO3 
Compounds 

(kg/ha) 

NO3 
Compounds 
(kg/ha-dm) 

Cl 
Compounds 

(kg/ha) 

Cl 
Compounds 
(kg/ha-dm) 

NH4 
Compounds 

(kg/ha) 

NH4 
Compounds 
(kg/ha-dm) 

2005 33.6 3.36 1.09 0.33 1.49 0.44 0.10 0.03 0.38 0.11 
2006 26.8 2.68 0.69 0.26 1.19 0.44 0.09 0.03 0.29 0.11 
2007 26.6 2.66 0.73 0.27 1.19 0.45 0.11 0.04 0.28 0.11 
2008 25.9 2.59 0.58 0.23 1.00 0.39 0.09 0.04 0.23 0.09 
2009 21.1 2.11 0.60 0.28 0.73 0.34 0.09 0.04 0.19 0.09 
2010 34.7 3.47 1.10 0.32 1.98 0.57 0.21 0.06 0.54 0.16 
2011 25.0 2.50 0.68 0.27 1.11 0.45 0.10 0.04 0.29 0.12 
2012 25.9 2.59 5.10 1.97 8.59 3.32 0.60 0.23 1.64 0.63 
2013 16.3 1.63 2.26 1.39 3.53 2.17 0.30 0.18 0.98 0.60 
2014 18.7 1.87 2.41 1.29 4.37 2.33 0.27 0.14 1.04 0.56 
2015 28.1 2.81 6.45 2.30 10.58 3.77 0.91 0.32 2.47 0.88 
Mean 25 2.5 0.54 0.22 0.054 0.021 0.03 0.013 0.074 0.03 
Median 25.9 2.59 0.91 0.30 1.340 0.450 0.105 0.04 0.34 0.12 
Cumulative 254.6 25.5 15.2 6.6 25.18 10.90 1.96 0.83 5.86 2.58 
Source: NADP 2017  
Compounds = compounds of the listed ion in the table; Cl = chloride; cm = centimeter(s); dm = decimeter; kg/ha = kilogram(s) per hectare; kg/ha-dm = kilogram(s) per hectare per decimeter; 
NH4 = ammonium; NO3 = nitrate; SO4 = sulfate 
Note: Aggregated data for seven sites: AZ03, AZ97, CO00, CO99, NM07, UT09, UT98  
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Table 3.1-17: Historical Light Metal Ion Deposition Rates, Annual Average − Seven NTN Sites 

Year Precipitation 
(cm) 

Precipitation 
(dm) 

Ca 
Compounds 

(kg/ha) 

Ca 
Compounds 
(kg/ha-dm) 

Mg  
Compounds(

kg/ha) 

Mg  
Compounds 
(kg/ha-dm) 

K  
Compounds 

(kg/ha) 

K  
Compounds 
 (kg/ha-dm) 

Na  
Compounds 

(kg/ha) 

Na  
Compounds 
(kg/ha-dm) 

2005 33.6 3.36 1.09 0.33 1.49 0.44 0.10 0.03 0.38 0.11 
2006 26.8 2.68 0.69 0.26 1.19 0.44 0.09 0.03 0.29 0.11 
2007 26.6 2.66 0.73 0.27 1.19 0.45 0.11 0.04 0.28 0.11 
2008 25.9 2.59 0.58 0.23 1.00 0.39 0.09 0.04 0.23 0.09 
2009 21.1 2.11 0.60 0.28 0.73 0.34 0.09 0.04 0.19 0.09 
2010 34.7 3.47 1.10 0.32 1.98 0.57 0.21 0.06 0.54 0.16 
2011 25.0 2.50 0.68 0.27 1.11 0.45 0.10 0.04 0.29 0.12 
2012 21.9 2.19 1.19 0.57 2.13 1.01 0.19 0.09 0.68 0.35 
2013 28.6 2.86 1.42 0.49 2.50 0.89 0.21 0.08 0.84 0.32 
2014 18.7 1.87 2.41 1.29 4.37 2.33 0.27 0.14 1.04 0.56 
2015 28.1 2.81 6.45 2.30 10.58 3.77 0.91 0.32 2.47 0.88 
Mean 25.46 2.55 4.81 1.83 7.74 2.94 0.67 0.25 1.91 0.72 
Median 25.9 2.59 4.81 1.91 8.06 3.11 0.63 0.24 1.82 0.70 
Cumulative 254.6 25.5 48.1 18.3 77.4 29.4 6.7 2.5 19.1 7.2 
Source: NADP 2017 
Compounds = compounds of the ions listed in the table; Ca = calcium; cm = centimeter; dm = decimeter; K = potassium; kg/ha = kilogram(s) per hectare; kg/ha-dm = kilogram(s) per hectare per 
decimeter; Mg = magnesium; Na = sodium 
Note: Aggregated data for seven sites: AZ03, AZ97, CO00, CO99, NM07, UT09, UT98; Site  
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As shown in Tables 3.1-15 and 3.1-17, NTN data suggests the average rate of deposition for the 
several measured chemicals in the Four Corners region has been trending upward over the 
12-year period. Specifically, the data show that there have been relative increases in the 
average deposition rates of SO4 (14 percent), NO3 (7 percent), chloride (75 percent), and NH4 
(47 percent) over the 12-year period. Further, Ca, Mg, K, and Na deposition has increased by an 
average of about 120 percent, as measured by NTN from 2005 to 2016. 

The relatively lower rates of increase listed above for SO4 and NO3 deposition suggests that 
regional emissions of NOX and SO2 from stationary and mobile sources are not increasing as 
rapidly, due to improved emission controls and lower-polluting fuels. The higher rate of increase 
for deposition of the metallic compounds (Ca, Mg, K, Na) can be explained by the prevalent 
drought conditions in the region that would cause increased airborne soil dusts that can contain 
these minerals. For the chloride and NH4 compounds, increases in deposition rate listed above 
are much higher. Explanations for these trends would be increased airborne dusts containing 
chloride salts, and increased NH4 deposition could be attributable to fertilizer application, animal 
husbandry, or NOX emissions controls on stationary sources. 

Because CASTNET and NTN employ very different measurement principles, results from the 
two networks are not directly comparable and differences in results and trends cannot be strictly 
viewed as inconsistent or contradictory. Differences in data trends in different monitoring 
networks can occur due to differences in the locations of the monitors, and the methods used. 
Rather, the two different methods should be considered to be complimentary, as they each 
provide insight into the complexities of atmospheric deposition. 

Mercury Deposition Network 

Hg is emitted from electrical-generating units in three forms, each of which has specific physical 
and chemical properties that determine how far it travels in the atmosphere before depositing to 
the landscape. Although gaseous oxidized Hg and particle-bound Hg are generally local/regional 
Hg deposition concerns, all forms of Hg may deposit to local or regional watersheds. Prior to 
2008, U.S. coal-fired power plants accounted for over half of the U.S. controllable emissions of 
the quickly depositing forms of Hg (EPA 2017b).  

National Hg emissions from domestic anthropogenic sources declined from about 63 tons in 
2008 to about 55 tons in 2014, the latest data year available in the EPA National Emissions 
Inventory (EPA 2017d). More than 75 percent of this decline (5.9 tpy) can be attributed to 
reductions in Hg emissions from fossil-fueled electric generation plants. Hg emissions 
from power plants declined from about 30 tons of Hg in 2008 to less than 24 tons in 2014 
(EPA 2017d). 

Annual sampling data from four Mercury Deposition Network (MDN) sites located at Sycamore 
Canyon Wilderness (Arizona), Molas Pass and Mesa Verde National Park (Colorado), and 
Navajo Lake (New Mexico) can be compared and aggregated to provide a general estimate of 
historical Hg deposition in the Four Corners region. Mercury deposition monitoring sites are 
relatively sparse in the southwestern U.S.; these four sites were selected although some are more 
distant than 300 km from the San Juan Mine and Generating Station. Total Hg deposition 
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(organic + elemental) is calculated by NADP in units of nanograms per square meter (ng/m2) 
based on measured mass of Hg (ng) deposited over a known sample area (m2) (NADP 2017).  

For the historical 10-year period from 2006 through 2015, Table 3.1-18 aggregates the average 
deposition results for the four regional monitoring stations. This provides a general estimate of 
region-wide Hg deposition rates over the preceding years. For consistency with NTN 
precipitation data from seven rain gages over 10 years, Table 3.1-19 correlates MDN monitoring 
results against NTN precipitation amounts to obtain estimated Hg deposition as if it were an 
NTN parameter (NADP 2017). This approach tends to reduce bias in the regional mercury 
deposition data due to local precipitation levels that are not representative of the region as a 
whole. 

The average correlated MDN results after 2012 shown in Table 3.1-19 suggest a reversal in the 
general stabilization of the rate of Hg deposition in the region over the prior decade. From 2006 
to 2012, the estimated average deposition rate was 20.3 ng/m2 per millimeter precipitation, with 
an average annual variability less than 20 percent, which indicates that results were reasonably 
consistent. The trending analysis for the MDN data over the 10-year period of 2006 to 2015 
suggests that Hg deposition in the Western region has been increasing (NADP 2017). These 
historical increases in Hg deposition are due in part to trans-Pacific transport of Hg from sources 
in Asia, with the largest domestic source being coal-fired power plant emissions 
(Strode et al. 2008).  

3.1.2.5. Air Emissions from Operation of the San Juan Mine 

Emissions sources for the San Juan Mine have historically consisted of the ventilation systems 
for the underground mine areas and a variety of surface disturbances for mine development and 
coal handling. Surface disturbances overlying the underground mining area are primarily access 
roads, drill pads for GVBs that release coal bed CH4, and utility boreholes. Reclamation of 
former surface mining operations within the San Juan Mine is contemporaneous with the current 
underground mining operations, and this operation constitutes fugitive dust emission sources. 
Coal Combustion Residual (CCR) that result from the combustion of coal at the Generating 
Station is handled and used in reclaiming the mine pits from previous surface mining (CCR is 
placed into the existing surface mine pits as fill). Modeled emissions sources at San Juan Mine 
include: 

• Coal plant (crushing plant, conveyor system, stack-out facility); 

• Vehicle traffic associated with material handling, deliveries and inspections; 

• Coal storage piles, stackout tube, conveyors, hoppers, and associated material handling 
equipment; 

• CCR/fly ash material transport and handling; 

• Reclamation of disturbed surface areas; 

• Main ventilation shaft and GVBs; and 

• Emergency generator engines 
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Table 3.1-18: Historical Annual Mercury Deposition – Composite of Four MDN Sites 

Year Sites  
Operating b Valid Samples Precipitation Collected 

(mm/yr) a 

Average Total 
Deposition per Year 

(ng/m2-yr) a 

Deposition Rate 
(ng/m2-mm) 

Deposition Rate 
Variation c 

2006 2 59 739 4,604 6.23 --- 
2007 2 54 782 4,751 6.08 --- 
2008 2 50 863 4,798 5.56 --- 
2009 4 90 980 4,070 4.15 -30% 
2010 4 112 1,626 6,923 4.26 -19% 
2011 4 124 1,681 5,165 3.07 -34% 
2012 4 102 1,127 7,469 6.63 73% 
2013 3 85 1,342 8,305 6.19 33% 
2014 2 79 1,374 9,607 6.99 32% 
2015 2 84 1,594 8,854 5.56 -16% 
10-yr Mean  84 1,211 6,455 5.47 5.6% 
10-yr Cumulative  839 12,108 64,545    
Source: NADP 2017 
cm = centimeter; mm = millimeter; ng/m2-mm = nanogram per square meter- millimeter 
a Aggregated precipitation and mercury deposition data for four sites: AZ02, NM98, CO96, CO99 
b Site NM98 ceased operation September 2012, site AZ02 ceased operation in June 2013.  
c Deposition Rate Variation is absolute value of the ratio: (annual rate value - the mean of the prior 3-years)/(mean of the prior 3-years). 
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Table 3.1-19: Estimated NTN-Correlated Annual Mercury Deposition 

Year Sites  
Operating b Valid Samples Precipitation Collected 

(mm/yr) a 

Average Total 
Deposition per Year 

(ng/m2-yr) a 

Deposition Rate 
(ng/m2-mm) 

Deposition Rate 
Variation c 

2006 2 59 739 4,604 6.23 --- 
2007 2 54 782 4,751 6.08 --- 
2008 2 50 863 4,798 5.56 --- 
2009 4 90 980 4,070 4.15 -30% 
2010 4 112 1,626 6,923 4.26 -19% 
2011 4 124 1,681 5,165 3.07 -34% 
2012 4 102 1,127 7,469 6.63 73% 
2013 3 85 1,342 8,305 6.19 33% 
2014 2 79 1,374 9,607 6.99 32% 
2015 2 84 1,594 8,854 5.56 -16% 
10-yr Mean  84 1,211 6,455 5.47 5.6% 
10-yr Cumulative  839 12,108 64,545    
Source: NADP 2017 
cm = centimeter; mm = millimeter; ng/m2-mm = nanogram per square meter- millimeter 
a Aggregated precipitation and mercury deposition data for four sites: AZ02, NM98, CO96, and CO99 
b Site NM98 ceased operation September 2012, site AZ02 ceased operation in June 2013.  
c Deposition Rate Variation is absolute value of the ratio: (annual rate value - the mean of the prior 3-years)/(mean of the prior 3-years). 
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The details concerning the mine vent point sources, including emission rates and stack 
parameters, are provided in Table 3.1-20. The characteristics of the numerous haul road sources 
and surface activity fugitive sources are presented in the Ambient Air Quality Standards 
Modeling Report that supports the analysis (AECOM 2017a). 

Table 3.1-20: Source Characteristics for San Juan Mine Emission Sources  

Source Type Mine Main Vent Secondary Ventilation Points 
Base Elevation Above Sea Level (m) 1609.59 1598.46 
Release Height (m) 6.096 3.048 
Air Release Temperature (Kelvin) 294.3 294.3 
Air Velocity (m/s) 13.14 8.74 
Vent Diameter (m) 6.096 2.65 
TSP/PM10/PM2.5 Modeled (g/s)a 0.769 0.0965 
Source: AECOM 2017a 
g/s = grams per second; m = meter; m/s = meter per second;  
a Modeled particulate emission rates of particulate matter from industry emissions factors.  

The emission inventory for emissions from the San Juan Mine for the period 2008 – 2017 was 
conducted based on 6.3 million tons of coal mined and corresponding operating hours for each of 
the mine emission sources. Table 3.1-21 summarizes the as-modeled maximum annual emissions 
of PM species that characterize these operations.  

These emissions were estimated using published EPA emissions factors for coal mining 
operations (EPA 2011). Fugitive dust emissions from haul truck travel on unpaved roads, coal 
pile wind erosion, and bulldozer activities are the largest sources of particulate emissions, much 
larger than the mechanical crushing and transport of coal (AECOM 2017a). San Juan Mine 
data were used to set the modeled emission rates for gaseous pollutants from operation of 
emergency generators and from GVBs that release emissions from underground engine operation 
(AECOM 2017a). 
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Table 3.1-21: Summary of Modeled Criteria Emissions for the San Juan Mine 2008-2017 

Emission Source 
CO 

Emissions 
(tpy) 

NOX 
Emissions 

(tpy) 

SO2 
Emissions 

(tpy) 

TSP 
Emissions 

(tpy) 

PM10 
Emissions 

(tpy) 

PM2.5 
Emissions 

(tpy) 
Gob Vent Boreholes 10.47 79.41 0.026 --- --- --- 
Emergency Generator Engines 0.96 1.5 0.053 --- --- --- 
Main Shaft Ventilation --- --- --- 27 27 9 
Mine Conveyors and Stacking 
Conveyors --- --- --- 2.1 1.1 0.15 

Haul Truck and Hopper Loading 
(fugitive) --- --- --- 5.0 2.4 0.36 

Conveyor Transfer Points (fugitive) --- --- --- 0.9 0.44 0.07 
Secondary Coal Crushing  --- --- --- 1.1 .048 0.07 
Sampler/Transfer Tower Vent --- --- --- 0.1 0.05 0.01 
Haul Road Travel Dust Emissions --- --- --- 383 106 11 
Bulldozer Operation  --- --- --- 21 10 3.1 
Coal Pile Wind Erosion --- --- --- 20 10 1.5 
Source: AECOM 2017a 
Blank entries noted as “---” indicate that emissions of the pollutant are negligible from that source.  
tpy = tons per year 

3.1.2.6. Air Emissions Resulting from Combustion of Coal Mined at the San Juan Mine 
at the Generating Station 

The operations of the Generating Station between 2008 and 2017 is characterized by operation of 
all four boiler generating units, on varying schedules and capacity factors each year. The four 
boiler stacks are the dominant emission sources for criteria pollutants and HAPs. Low NOX 
burners and an activated carbon injection system were installed on the generating units between 
2005 and 2009 to reduce NOX emissions to 0.30 lb/MMBtu. Scrubbers were also installed during 
this time period, which reduced SO2 emissions. PNM indicates that these upgrades resulted in the 
following emission reductions: 

• NOX – 44 percent  
• SO2 – 72 percent  
• PM – 72 percent 
• Hg – 87 percent  

Table 3.1-22 summarizes the emissions of the key criteria pollutants from the four boiler stacks. 
Emissions of SO2 and NOX are based on annual Part 75 reported data from the Generating 
Station (PNM 2017a). The generating station would also generate much smaller amounts of other 
criteria pollutants. These are quantified in the Ambient Air Quality Standards Modeling Report, 
Appendix A (AECOM 2017a). Pb emissions based on 2016 Generating Station operation were 
0.079 tpy. Fine particulate emissions (PM2.5) were assumed for modeling to be equivalent to 
the PM10 emissions rates in Table 3.1-22 that were quantified by annual stack testing 
(AECOM 2017a). 
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Table 3.1-22: Historical Aggregated Emissions for the Generating Station 2008-2017 

Year SO2 

(tpy) 
NOX 

(tpy) 
COa 

(tpy) 
PM10 b 

(tpy) 
2008 10,619 22,158 1,575 533 
2009 5,517 18,359 1,625 445 
2010 4,292 15,775 1,173 211 
2011 4,720 17,101 996 289 
2012 4,604 15,975 1,354 304 
2013 6,055 16,817 1,497 256 
2014 4,970 16,562 2,200 252 
2015 3,484 14,500 1,626 194 
2016 2,913 14,897 1,079 206 
Source: PNM 2017a, AECOM 2017a, Ecosphere 2017a 
NOX = nitrogen oxide; CO = carbon monoxide, PM10 = particulate matter less than or equal to 10 microns in diameter; SO2 = sulfur dioxide; tpy 
= tons per year. 
a CO historic emissions based on annual tons of coal mined at San Juan Mine (Ecosphere 2017a), and EPA emission factors for pulverized coal 
combustion (EPA 2011), which assumes good combustion tuning. 
b PM2.5 emissions were assumed equal to PM10, which is reasonable for combustion processes (AECOM 2017a). 

Emissions rates, locations, and model release parameters for sources at the Generating Station 
were developed from previous modeling files, drawings, aerial imagery, and site visits. Details of 
the modeled layout of the Generating Station emission sources are provided in the near-field 
modeling report that was used for the analysis (AECOM 2017a). Emissions sources modeled for 
the operations at the Generating Station 2008-2017 include: 

• Four coal-fired electric generating units 
• Four primary cooling towers  
• An auxiliary cooling tower  
• Emergency generators  
• Fly ash silos, associated material handling, and disposal  
• Duct leakage from air heater and economizers  
• Activated carbon silos  
• Coal storage piles, feeders, pulverizers, conveyors, transfer points, silos  
• Gypsum storage pile and associated material handling equipment  
• Limestone storage pile and associated material handling equipment  
• Vehicle traffic associated with material handling, deliveries and inspections 

Continuous emission monitoring system and stack test data collected during 2013-2015 were 
used directly to develop representative NOX and SO2 emissions rates for modeling of the 
pre-2017 scenario. The period 2013-2015 was selected for two reasons: (1) consistency with the 
meteorological period (although concurrent emissions and meteorological data are not necessary 
for a technically sound near-field modeling analysis) and (2) emissions and activity levels are 
representative of conditions for this period before the full implementation of the SIP. Data from 
periodic stack tests for CO and PM10 were used to develop estimates of historical emissions of 
CO and PM based on EPA reference methods for the years 2013-2016. The resulting quarterly 
emission rates are shown in Table 3.1-23. With the exception of CO, these values were 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.1-46 

multiplied by the actual hourly unit heat input in MMBtu/hr to derive hourly emission rates for 
each modeled hour. 

Table 3.1-23: Modeled Historical Emission Rates for Generating Station Units 1-4  

Pollutant and 
Emission Units Year Quarter 

Unit 1 
Emission 

Rates 

Unit 2 
Emission 

Rates 

Unit 3 
Emission 

Rates 

Unit 4 
Emission 

Rates 
CO (lb/hr) 2013 All 2107 1688 934 878 
 2014 All 1735 1090 1440 723 
 2015 All 1373 1871 1204 946 
 2016 All 1578 1823 1602 1005 
Total PM2.5  2013 All 0.040 0.012 0.010 0.012 
(lb/MMBtu) 2014 All 0.006 0.014 0.008 0.009 
 2015 All 0.010 0.010 0.014 0.010 
 2016 All 0.009 0.008 0.006 0.006 
Filterable matter  2013 1 0.004 0.005 0.004 0.004 
particulate  2 0.005 0.006 0.003 0.004 
(PM10)  3 0.007 0.004 0.003 0.004 
(lb/MMBtu)  4 0.005 0.004 0.005 0.005 
 2014 1 0.004 0.003 0.003 0.005 
  2 0.004 0.006 0.003 0.004 
  3 0.006 0.003 0.005 0.005 
  4 0.004 0.004 0.004 0.003 
 2015 1 0.003 0.003 0.003 0.002 
  2 0.003 0.004 0.003 0.003 
  3 0.003 0.004 0.003 0.012 
  4 0.004 0.003 0.003 0.003 
 2016 1 0.003 0.002 0.003 0.003 
  2 0.003 0.003 0.003 0.003 
  3 0.004 0.004 0.005 0.004 
  4 0.005 0.003 0.003 0.004 
Source: AECOM 2017a 
CO = carbon monoxide; lb/hr = pounds per hour; lb/MMBtu = pounds per million British thermal units; PM2.5 = particulate matter less than or 
equal to 2.5 microns in diameter 

The Generating Station maintains four emergency generators, one for each generating unit, in 
addition to a generator at the administration building and at the switchyard adjacent to the 
Generating Station. The maximum hourly emission rate was calculated for each pollutant based 
on emission factors from EPA published emission factors (EPA 2011). The annual emission rate 
was calculated based on the hourly emissions multiplied by 500 hours per year, which is the 
permitted number of non-emergency hours per year each generator can operate. For short-term 
averaging periods for ambient air standards, it was assumed in the modeling that each generator 
was tested in sequence for 1 hour per day. 
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The Generating Station maintains four primary cooling towers (one for each unit) and one 
auxiliary cooling tower that were assumed to operate 24 hours per day, 365 days per year. The 
TSP, PM10, and PM2.5 emissions for each cooling tower were calculated based on the NMED 
Policy: Calculating TSP, PM10, and PM2.5 from Cooling Towers (NMED 2013a). 

Coal is transferred from the San Juan Mine to the Generating Station 4 days per week 
(4,992 hours per year). Coal-pile bulldozing and reclaiming as well as conveying to the 
tripper house and coal silos occurs 3 days per week. The coal feeder belts and pulverizers are 
assumed to operate 24 hours per day, 365 days per week. Annual throughput is based on 
6.3 million tons of coal per year. 

Limestone used for SO2 control is delivered by truck 5 days per week. The emissions from the 
limestone silo and activated carbon silos were calculated for the maximum amount of materials 
delivered in one year based on Generating Station records for the years 2008 through 2016. 

Wind erosion from the gypsum pile is highly intermittent due to the high threshold wind speeds 
involved. For the potential surface pile emission sources, EPA published factors for threshold 
friction velocity values were used to determine appropriate fastest mile velocities from 
Farmington Airport (EPA 2011).  

Vehicular traffic around Generating Station is associated with deliveries and material movement 
around the site. Emissions were calculated using published unpaved and paved road emission 
methods (EPA 2011).  

3.1.2.7. Comparison of Pre-2017 Emissions of Criteria Pollutants to State and Federal 
Standards 

Table 3.1-24 summarizes the peak model-predicted impacts for the pre-2017 scenario for each 
pollutant and averaging period addressed by national and state ambient air standards. This 
scenario estimated the emissions from the San Juan Mine, including combustion of coal at the 
Generating Station between 2008 and 2017, before full implementation of the SIP. During this 
time period, predicted concentrations were shown to be below applicable NAAQS and 
NMAAQS, with the exception of 1-hour average SO2. However, recent modeling approved by 
EPA that included Four Corners Power Plant the Generating Station and other significant sources 
in the area showed there were no NAAQS exceedances, and this supported EPA designating San 
Juan County as attainment/unclassifiable with respect to the 1-hour SO2 NAAQS. Figure 3.1-3 
shows the locations of the predicted maximum concentrations for each pollutant and averaging 
time. Gaseous pollutants (SO2, NO2, and CO) are primarily emitted from the elevated Generating 
Station stacks, and are transported to more distant locations. Highest impacts from gaseous 
pollutant emissions were predicted to occur to the southeast in the case of NO2, and in elevated 
unoccupied areas to the north of the facilities for CO and SO2. Particulate impacts that are driven 
by material handling activities at the San Juan Mine and Generating Station (TSP, PM10, and 
PM2.5) are generally predicted to be higher at short distances from the ground-level sources of 
those pollutants. 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.1-48 

Table 3.1-24: Contribution of San Juan Mine and Generating Station Criteria Pollutant 2008-2017 and Comparison to Air 
Quality Standards 

Pollutant Averaging 
Period 

San Juan Mine 
Concentration 

(µg/m3) 

Generating Station 
Concentration 

(µg/m3) 

Other Source 
Concentrationa 

(µg/m3) 

Total 
Modeled 

Value 
(µg/m3) 

Background 
Concentration 

(µg/m3) 

Total 
Impactb,c 
(µg/m3) 

NAAQS/ 
NMAAQS 

(µg/m3) 

CO 1-hour 0.02 13,840.97 0.29 13,841.3 574.4 14,415.7 14,997.5 
 8-hour 0.01 1,753.89 0.10 1,754.0 660.9 2,414.9 9,960.1 
NO2 1-hour 153.26 <0.01 <0.01 153.3 21.5 174.7 188.03 
 24-hour 14.52 2.29 0.19 17.0 66.4 83.4 188.03 
 Annual 7.99 2.40 0.37 10.8 15.32 26.1 94.02 
PM10 24-hour 4.09 27.38 < 0.01 31.5 55.3 86.8 150 
PM2.5 Annual 1.42 13.94 0.02 15.4 5.6 21.02 35 
 24-hour 0.32 5.34 < 0.01 5.7 5.9 11.6 12 
TSP 24-hour 10.56 116.14 < 0.01 126.7 19.7 146.4 150 
 Month 2.45 28.91 0.01 31.4 55.3 86.7 90 
 Annual 4.01 26.36 0.00 30.4 27.8 58.2 60 
SO2 1-hour 0.01 357.243 0.35 357.6 2.1 359.7 196.4 
 3-hour <0.01 537.04 < 0.01 537.0 1.2 538.2 1309.3 
 24-hour <0.01 190.40 0.03 190.4 2.5 192.9 261.9 
 Annual 0.01 6.15 0.02 6.2 2.6 8.8 52.4 

Pb 
Rolling 
3-month 
Average 

0.00000 0.00753 0.00000 0.0075 0.006 0.0135 0.15 

Source: AECOM 2017a 
µg/m3 = micrograms per cubic meter; CO = carbon monoxide; NAAQS = National Ambient Air Quality Standards; NMAAQS = New Mexico Ambient Air Quality Standards; NO2 = nitrogen dioxide; 
PM2.5 = particulate matter less than or equal to 2.5 microns in diameter; PM10 = particulate matter less than or equal to 10 microns in diameter; SO2 = sulfur dioxide; TSP = total suspended particulate 
a Modeling does not include the Four Corners Power Plan nor a smaller proposed project 
b Impacts that are predicted to exceed the NAAQS/NMAAQS are shown in bold text. 
c Impacts may be conservative due to low wind speed conditions at distant receptors See discussion in preceding section on criteria pollutant results for pre-2017 conditions.  
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It should be noted that the combination of background monitoring data with the maximum 
model-predicted 1-hour average SO2 for the pre-2017 operating scenario is higher than the 
NAAQS value. The isolated high values for SO2 were predicted in unoccupied elevated areas to 
the north of the facilities at distances of 7 to 25 kilometers. Based on the significance threshold 
provided by the NAAQS, the maximum-modeled SO2 surface concentrations represent a major 
impact. However, review of the wind speed trends indicates the high SO2 concentrations from 
the model occur during infrequent periods of low wind speeds and inhibited dispersion. It must 
also be considered that this result reflects the potentially conservative modeling approach using 
highest hourly emission rates for all four generating units and worst-case meteorological 
conditions. In 2017, EPA’s final designation of San Juan County and the Navajo Nation area 
was based on modeling of hourly actual emissions for the Generating Station and the Four 
Corners Power Plant that demonstrated maximum 1-hour SO2 impacts just below the standard 
(EPA 2017n). That also lends support to the view that modeled 1-hour SO2 results for this EIS 
are conservative. Consequently, the modeled results may over-predict the potential impacts in 
unoccupied areas. The monitored values of SO2 in Shiprock, New Mexico and elsewhere in the 
San Juan Basin demonstrate that actual SO2 1-hour concentrations have been in compliance with 
NAAQS since 2008 (refer to Table 3.1-6) (AECOM 2017a).  

3.1.3. Changes to Affected Environment due to Compliance with the State 
Implementation Plan 

As a result of the reduced emissions mandated by the New Mexico SIP and Federal agreements, 
the contribution to deposition of Hg, Se, and As from the three local power plants (Generating 
Station, Four Corners Power Plant, and Navajo Generating Station) will be reduced 
approximately 50 percent to 75 percent after 2018, compared to pre-2017. This is in response to: 
(1) installation of MATS controls on all coal-fired power plants by April 16, 2015, (2) the 
shutdown of the three units at Four Corners Power Plant, and two units at the Generating Station 
to comply with BART requirements to meet visibility and regional haze goals, and (3) the 
shutdown of all three units at NGS in 2019. Shutdown in 2019 of all three units is unrelated to 
BART compliance. 

3.1.3.1. Changes to San Juan Mine Air Emissions due to Compliance with the State 
Implementation Plan 

A projected emission inventory was conducted to model air quality impacts for the San Juan 
Mine based on conservative assumptions about the highest future operating hours for each of the 
mine emission sources. This reduced production would occur under the Proposed Action in 
response to unit retirements at the Generating Station. 

Table 3.1-25 summarizes the maximum annual emissions that were used to model operation of 
the San Juan Mine during the years of the Proposed Action (2018–2033). As described in the 
detailed modeling report, emissions from vehicle sources were not reduced because reclamation 
activity at the surface will continue and this activity produces most of the haul-truck emissions. 
Other emission sources listed in Table 3.1-25 are also conservatively high estimates of the 
emissions after the reduction in coal production post-2017. San Juan Mine data for 2016 was 
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used to conservatively set the modeled emission rates for gaseous pollutants from future 
operation of emergency generators, and from GVBs that release emissions from underground 
engine operation (AECOM 2017a). Actual emissions post-2017, especially for underground 
engine operation and coal handling operations, will be lower. 

Table 3.1-25: Summary of Modeled Criteria Pollutant Emissions at the San Juan Mine 
After Reduction in Production Rate, 2018 – 2033  

San Juan Mine Emission Source 
CO 

Emissions 
(tpy) 

NOX 
Emissions 

(tpy) 

SO2 
Emissions 

(tpy) 

TSP 
Emissions 

(tpy) 

PM10 
Emissions 

(tpy) 

PM2.5 
Emissions 

(tpy) 
Gob Vent Boreholes 10.47 79.41 0.026 --- --- --- 
Emergency Generator Engines 0.96 1.5 0.053 --- --- --- 
Main Shaft Ventilation --- --- --- 27 27 9 
Mine Conveyors and Stacking 
Conveyors --- --- --- 1.2 0.54 0.09 

Haul Truck and Hopper Loading 
(fugitive) --- --- --- 2.6 1.2 0.18 

Conveyor Transfer Points 
(fugitive) --- --- --- 0.5 0.23 0.04 

Secondary Coal Crushing  --- --- --- 0.6 0.25 0.04 
Sampler/Transfer Tower Vent --- --- --- 0.05 0.02 0.004 
Haul Road Travel Dust Emissions --- --- --- 383 106 11 
Bulldozer Operation  --- --- --- 21 10 3.1 
Coal Pile Wind Erosion --- --- --- 20 10 1.5 
Source: AECOM 2017a 
tpy = tons per year; TSP = total suspended particulate 
Blank entries noted as “---” indicate that emissions of the pollutant are negligible from that source.  

3.1.3.2. Changes to Air Emissions from the Generating Station due to Compliance with 
the State Implementation Plan 

The emissions from the Generating Station following compliance with the SIP differ from those 
described for the 2008 to 2017 time period in the following ways: 

• Units 1 and 4 have SNCR controls to reduce NOX emissions, urea is delivered and stored 
for proper operation of the SNCR controls, and duct leaks are eliminated;  

• Units 2 and 3 are no longer operating and emissions associated with supporting 
infrastructure for Units 2 and 3, such as the cooling towers, emergency generators, coal 
handling, CCR handling, and vehicle traffic are reduced proportionally;  

• San Juan Mine coal and CCR handling is reduced proportional to the reduced coal 
production and combustion;  

• Reduced use of GVB engines and exhausters; and  

• San Juan Mine roads for hauling CCR are rerouted in mid-2018. 
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Table 3.1-26 summarizes the changes in annual emission rates at the Generating Station for 
post-2017 operation, after unit retirements and completion of other measures required by the 
New Mexico SIP (AECOM 2017a). Reductions in regulated pollutant emissions range from 
44 to 67 percent. It is noteworthy that the emissions of ozone precursors NOX and VOC are 
reduced by at least 50 percent as a result of the measures in the New Mexico SIP, which will 
have the result of reducing future monitored ozone in the region.  

Table 3.1-26: Post-2017 Emission Rate Changes for the Generating Station 

Scenarioa NOX 

(tpy) 
SO2 

(tpy) 
PM 
(tpy) 

CO 
(tpy) CO2b (tpy) VOC 

(tpy) 
Hgc 

(tpy) 

Non-Hg 
Metals 
(tpy) 

Acid 
Gases 
(tpy) 

Historical 
Emissions 
2008-2016 
average 

21,000 10,500 2,380 33,507 14,669,968 210 0.0842 5.4 1,488 

Emissions 
Following 
Compliance 
with the SIP  

8,011 3,483 1,184 18,615 7,314,801 104 0.0420 2.7 744 

Emissions 
Change  -12,989 -7,017 -1,196 -14,892 -7,535,167 -106 -0.0422 -2.7 -744 

Percent 
Emissions 
Change  

-62% -67% -50% -44% -50% -50% -50% -50% -50% 

Source: AECOM 2017a; PNM 2017 
CO = carbon monoxide; CO2 =carbon dioxide; VOC = volatile organic compounds; Hg = mercury; tpy = tons per year 
a The operation of Units 1 and 4 in 2016 was viewed by PNM as representative of future activities during the period of 2018-2033, and was used 
to calculate the Generating Station emissions for post-2017 operation.  
b CO2 emissions are from the 2011 EPA Clean Air Markets Division database based upon 2011 operating data. 
c Hg numbers based on 1.2 lb/MMBtu Mercury and Air Toxics Standard (MATS) limit. 

Changes in Ozone Emissions and Regional Haze due to Compliance with the State 
Implementation Plan 

NMED, in coordination with CDPHE, convened the Four Corners Air Quality Task Force 
comprised of states, tribes, Federal land managers, and other stakeholders to develop strategies 
for air quality management in the region. As part of the effort, the Four Corners Air Quality Task 
Force identified the need to model the air quality impacts of various proposed mitigation 
strategies being developed by Task Force working groups. Estimates of mitigation scenario 
effects on ozone, PM, visibility (regional haze), and atmospheric deposition (acid rain and 
metals) were needed. In addition, peak ozone and visibility impacts in the Mesa Verde National 
Park, San Pedro Parks Wilderness, and Weminuche Wilderness Class I areas were of primary 
interest. In response to these requirements, NMED conducted a comprehensive atmospheric 
modeling study, as discussed in the following section.  

Four Corners Air Quality Task Force 

The NMED, in coordination with the Colorado Department of Public Health and Environment, 
convened the Four Corners Air Quality Task Force comprised of states, tribes, Federal land 
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managers, and other stakeholders to develop strategies for air quality management in the region. 
As part of the effort, the Four Corners Air Quality Task Force tracks the ongoing projects being 
conducted by several entities identified the need to model the air quality impacts of various 
proposed mitigation strategies being developed by Task Force working groups. Estimates of 
mitigation scenario effects on ozone, particulate matter, visibility (regional haze), and 
atmospheric deposition (acid rain and metals) are evaluated. In addition, peak ozone and 
visibility impacts in the Mesa Verde National Park, San Pedro Parks Wilderness, and 
Weminuche Wilderness Class I areas were of primary interest (NMED 2016b). In response to 
these requirements, NMED conducted a comprehensive atmospheric modeling study. 

As a key example, the Western Regional Air Partnership (WRAP), which includes the states of 
Colorado and New Mexico and their partners, released in 2013 an updated Air Quality Modeling 
Study for the Four Corners Region and the Southwestern U.S. (WRAP 2013). This study built 
upon other regional modeling studies for fine particulate matter, ozone, and acid rain precursors 
in response to concerns about the air quality impacts of growth comprising many types of 
sources, especially the oil and gas industry and electric power generation, on Class I and 
surrounding Class II areas in the Southwestern U.S., centered on the Four Corners region. The 
study examined emissions scenarios for an inventory baseline year of 2008, and used large-scale 
models to derive the amount of pollution that could be attributed to different source categories 
(source apportionment). The report and the results based on a 2008 inventory year are now 
somewhat dated in part because of a significant decline in the oil and gas industry and changes to 
the PM2.5 NAAQS. Importantly, the projected 2008 inventory for this study did not account for 
the installation of emissions control equipment at the larger generating stations in the region, the 
shutdown of two generation units at Four Corners Power Plant, and the shutdown of units at the 
Generating Station and potential shutdown of the Navajo Generating Station.  

Four Corners Power Plant and Navajo Mine Energy Project EIS 

As part of the EIS prepared in 2015 for continued operation of the Four Corners Power Plant and 
Navajo Mine (OSMRE 2015), a quantitative assessment of regional ambient air effects was 
conducted based on Four Corners Power Plant and the Navajo Mine operating scenarios from 
2016 to 2041. For the 2015 assessment, predicted emissions from project sources were based on 
historical operating data reported to the EPA and estimated mining emissions were derived from 
existing operations described in the Area IV North Environmental Assessment Finding of No 
Significant Impact (OSMRE 2012; 2015b). The results of this study are applicable to the 
assessment of regional haze and ozone impacts associated with the Proposed Action. As a large 
contributor to haze and ozone precursor emissions, the San Juan Generating Station and other 
nearby sources were considered in the Four Corners Power Plant-Navajo Mine Energy Project 
EIS regional CAMx modeling. Because the Four Corners Power Plant and the Generating Station 
are only a few miles apart, the prior modeling addresses essentially the same geographic domain 
of interest.  

The proponent for Four Corners Power Plant-Navajo Mine Energy Project, APS, conducted 
extensive modeling efforts to assess the potential effects to air quality that were described in the 
2015 EIS. These analyses predicted the rate and mass of air emissions and atmospheric 
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deposition, typically presenting the rates by year or as annual averages. In this way, the 
cumulative effects of 25 years of future combustion of coal at Four Corners Power Plant were 
described.  

A NAAQS Modeling Study (AECOM 2014a) performed for the earlier EIS that evaluated the 
impacts of criteria emissions from Four Corners Power Plant Units 4 and 5 on local ambient air 
quality, along with fugitive dust emissions from mining, coal handling, lime handling, ash 
placement, and vehicle traffic on mine and plant roads, including employee vehicles. The 
objective of the study was to determine whether criteria emissions from Four Corners Power 
Plant and Navajo Mine would cause an exceedance of NAAQS. 

The Four Corners Power Plant-Navajo Mine Energy Project EIS air modeling studies included 
an Ozone Impact Assessment (AECOM 2014b). APS conducted photochemical modeling on a 
regional level to assess the impacts of NOX and VOC emissions from Four Corners Power Plant 
on ozone levels. The assessment was conducted by modeling Four Corners Power Plant 
emissions in combination with other regional sources (including the generating station) and 
comparing the resulting ozone concentrations to the current 8-hour average ozone NAAQS. 
Ozone impacts were quantified in the model at locations near the Four Corners Power Plant, 
in nearby PSD Class I and sensitive Class II areas, and at existing ozone monitoring sites 
(AECOM 2014b). 

For consistency and economy in operating the CAMx modeling program, APS used input data, 
configurations, and supporting information used for the prior modeling for the Four Corners 
Power Plant (AECOM 2013b). As part of the modeling procedure, the Four Corners Air Quality 
Study regional emissions inventory was updated with current data for other sources within the 
4m CAMx domain, (AECOM 2013b, Fig. 2-1), and APS provided updated emissions for Four 
Corners Power Plant consistent with the final BART rule. The modeling period spanned May 
through August because monitored ozone concentrations are highest during the summer months 
due to stronger sunlight, which drives photochemical reactions. It should be noted that the Four 
Corners Power Plant ozone modeling did not specifically reflect the closure of the Generating 
Station Units 2 and 3, nor the installation of emissions control equipment on Units 1 and 4, but 
rather used the FCAQS mitigation scenario #4 to address regional source (including the 
Generating Station). 

Impacts on regional ozone concentrations were evaluated by using CAMx to simulate three 
scenarios for the years 2005 and 2018: 

1. The 2005 Baseline simulation used the updated Four Corners Air Quality Study 2005 
emissions inventory for an analysis of current air quality conditions. Modeling emissions 
for 2005 established historical air quality levels against which the alternatives were 
evaluated. 

2. The 2018 No Action Alternative simulation was based on Four Corners Air Quality 
Study 2018 scenario with Four Corners Power Plant removed from regional emissions. 
This scenario hypothetically applied aggressive NOX and SO2 control measures at coal-
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fired power plants in the region as well as new controls on oil and gas industry NOX and 
VOC sources in San Juan and Rio Arriba counties. 

3. The 2018 Proposed Action was also based on the same Four Corners Air Quality Study 
2018 scenario; however, contributions due to estimated future emissions from Four 
Corners Power Plant Units 4 and 5 were included. 

The outputs of the three CAMx simulations were post-processed to perform the following 
analyses: (1) assessment of maximum ozone impacts due to the Proposed Action; (2) comparison 
of modeled ozone impacts due to the Proposed Action; (3) comparison of modeled 
concentrations to the 8-hour ozone NAAQS; and (4) attainment tests for monitored and 
unmonitored areas, including PSD Class I and sensitive Class II areas. 

The Four Corners Power Plant is located near the Generating Station and has similar air emission 
rate profiles; regional ozone modeling completed for the Four Corners Power Plant-Navajo Mine 
Energy Project EIS, showed future impacts from the Four Corners Power Plant are 
approximately 5 parts per billion (ppb) at the location of maximum concentrations. Maximum 
impacts were projected to occur downwind of the Four Corners Power Plant and decrease 
significantly with distance. Further, the regional ozone modeling for the Four Corners Power 
Plant-Navajo Mine Energy Project EIS indicated the Four Corners Power Plant contributions to 
cumulative ozone impacts at Class I sits within 50 kilometers of the Four Corners Power Plant 
would be less than 0.5 ppb.  

3.1.4. Environmental Consequences 
The following sections present the results of the quantitative assessment of the impacts of 
emissions from the San Juan Mine operations, including combustion of mined coal at the 
Generating Station. Estimated mining emissions are based on actual emissions measured in 2016 
and predicted emissions from the Generating Station are based on historical operating data 
reported to the EPA. In addition to criteria pollutants, estimated future emissions of non-criteria 
HAPs are based on historical operating data and regulatory air emissions factors published by the 
EPA. Consequences are evaluated based on comparison to objective standards, noted in the text. 

3.1.4.1. Modeling 

Extensive modeling was conducted to assess the potential effects to air quality. This includes a 
near-field Ambient Air Quality Modeling Report (AECOM 2017a), and dispersion and 
deposition modeling analysis (reference). In addition, the results of previously conducted 
regional ozone modeling studies were extrapolated to assess the potential contributions of the 
San Juan Mine and Generating Station on regional conditions. In this way, the cumulative effects 
of 16 years of combustion of coal at the Generating Station can be evaluated. A summary of the 
methodology of the Ambient Air Quality Modeling Report is provided below. 

Dispersion Modeling Methodology for Near-Field Analyses 

The dispersion modeling analyses were conducted to assess the potential effects of air pollutant 
emissions and to determine whether criteria emissions from the San Juan Mine operation, and 
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combustion of coal at the Generating Station, would cause an exceedance of NAAQS. This 
modeling was based on procedures referenced in the EPA Guideline on Air Quality Models, 
which is contained in 40 CFR Part 51, Appendix W (EPA 2017f), and the NMED Air Quality 
Bureau Air Dispersion Modeling Guidelines (NMED 2017). The guidelines assert that the 
suitability of an air quality dispersion model for a particular application is dependent upon 
several criteria, which include (1) stack height relative to nearby structures, (2) dispersion 
environment, (3) local terrain, and (4) availability of representative meteorological data. Based 
on a review of these factors, the latest version of AERMOD (version 16216r) was used to assess 
ambient air impacts in the AAQS study.  

Off-Site Emissions Sources Included in the Analysis 

Large emission sources (e.g., with emissions exceeding 250 tpy for any pollutant) within 
25 kilometers of the Generating Station/San Juan Mine were reviewed to identify near-vicinity 
off-site sources for inclusion in the AERMOD modeling analysis. Two potential sources were 
considered: the Four Corners Power Plant located 13.2 kilometers south-southwest of the 
San Juan Mine and the San Juan River Gas Plant, operated by Castleton Commodities 
International, LLC, located 7.7 kilometers southeast of San Juan Mine. It was determined that the 
San Juan River Gas Plant had the potential to have overlapping impacts with the San Juan Mine 
and the Generating Station, so this facility was explicitly included in the modeling analysis. 

As part of the Four Corners Power Plant-Navajo Mine Energy Project EIS (OSMRE 2015a), it 
was determined that emission sources at the Generating Station did not cause significant 
pollutant concentration impacts at or beyond the location of Four Corners Power Plant 
(AECOM 2014a). However, because the Four Corners Power Plant remains one of the largest 
single sources of emissions in the region, it was considered in the modeling as a contributor to 
the monitored background concentrations that were added to modeled source impact prior to 
comparison of total impact with the NAAQS. In retrospect, the Four Corners Power Plant should 
have been included for some of the pollutant modeling to more accurately assess overlap of the 
sources’ impacts. This has been addressed below in a post-modeling analysis for the Proposed 
Action (refer to Section 3.1.4.3) to ensure the NAAQS would not be exceeded. Potential 
overlapping effects for the two power plants were evaluated using modeled results for the 
Generating Station and for the Four Corners Power plant, as discussed in Section 3.1.4.3. 

The San Juan River Gas Plant, located just beyond the southeast property boundary of San Juan 
Mine, processes sour gas and recovers natural gas liquids through a cryogenic processing unit. 
The Gas Plant has retired their major emissions source, a Sulfur Recovery Unit, and now emits 
less than 250 tpy of any criteria pollutant. Due to its proximity to nearby residences and San Juan 
Mine sources, particularly in the post-2017 scenario when San Juan Mine will be moving the ash 
and gypsum disposal operations to the former surface mine area on the southern portion of the 
property, the Gas Plant was modeled for all pollutants based on an NMED background inventory 
file.  
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Ozone  

There are a variety of recent information sources that can be used to evaluate a potential range of 
the effects of coal combustion at the Generating Station on regional ozone. Therefore, the 
potential impacts related to regional ozone were assessed qualitatively for the Proposed Action 
by relating the relative level of NOX emissions from the Generating Station after implanting the 
New Mexico SIP measures, to quantified potential ozone impacts based on prior modeling 
analyses, including: 

• Four Corners Power Plant-Navajo Mine Energy Project Environmental Impact Statement 
Ozone Impact Assessment (OSMRE 2015a) 

• Photochemical Grid Modeling for Navajo Generating Station and Kayenta Mine 
Complex National Environmental Policy Act Environmental Impact Statement Final 
Report (Ramboll-Environ 2016) 

These studies represent recent, relevant applications of photochemical grid models to estimate 
ozone impacts from power plants located in the southwestern U.S. The relationship between 
regional emissions of ozone precursors and ambient ozone levels is complex, so direct 
quantitative assessments specifically for the Proposed Action cannot be accomplished without 
repeating the prior modeling. A summary of the maximum ozone impacts identified in the two 
studies related to power plants is presented in Table 3.1-27. The highest predicted contributions 
from the regional power plants to cumulative ozone concentrations were less than 0.5 ppb in 
Class I areas. Given the proximity between the Four Corners Power Plant and the Generating 
Station and the similarity in emissions profiles, the analysis conducted for the Four Corners 
Power Plant-Navajo Mine Energy Project EIS (AECOM 2014b; OSMRE 2015a) is anticipated to 
be more representative of the conditions in the vicinity of the Generating Station than the Navajo 
Generating Station and Kayenta Mine Complex. However, the Navajo Generating Station and 
Kayenta Mine Complex analysis provides additional information for a broader regional context 
and helps to define the geographic extent and magnitude of the potential for effects from the 
Generating Station. 

Table 3.1-27: Compilation of 8-Hour Ozone Impacts and Related NOX Emissions Reported 
for the Four Corners Region  

Study Scenario 
Annual NOX 

Emissions 
(tpy) 

8-hr ozone 
Maximum 

Impacts (ppb) 

8-hr ozone Maximum 
Impacts at Class I Areas 

(ppb) 

8-hr ozone Maximum 
Impacts at Monitor 

(ppb) 
Four Corners 
Power Plant 
EIS 

Proposed 
Action 5,790 4.7 0.3 (San Pedro Parks 

Wilderness Area) 

1.0 (Shiprock Substation, 
San Juan County, New 
Mexico) 

NGS-KMC 
EIS 2020-A1 13,657 2.1 0.4 (Grand Canyon 

National Park) 0.2 (Flagstaff, Arizona) 

NGS-KMC 
EIS 2020-B2 6,862 1.6 0.1 (Zion National Park) 0.2 (Flagstaff, Arizona) 

Source: AECOM 2014b; Ramboll-Environ 2016 
NGS-KMC = Navajo Generating Station and Kayenta Mine Complex; NOX = nitrogen oxide; ppb = parts per billion; tpy = tons per year 
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3.1.4.2. Significance Criteria 

Significance thresholds for evaluating air quality impacts with regard to criteria pollutants are 
defined in the CAA. With regard to visibility, significance thresholds have been defined by the 
EPA. The accepted significance threshold for visibility impairment in a Class I area is 5 percent 
dV increase, compared to a baseline of existing visibility conditions (FLAG 2010). In terms of 
the potential impacts of HAPs on sensitive receptors, EPA, New Mexico, or other local 
regulatory thresholds have not been defined; therefore, thresholds used by air quality agencies 
outside of the Four Corners region is used to evaluate potential impacts. No significance 
thresholds are defined with regard to deposition of air emissions. This information is presented 
within this impacts analysis to provide data regarding the area of deposition under each 
alternative; however, impacts of deposition are assessed in Section 3.5, Water 
Resources/Hydrology, Section 3.6, Vegetation, Section 3.7, Wildlife and Habitats, and Section 
3.8, Special Status Species, as applicable. Similarly, a human health risk assessment was 
performed using conservative methodology for mining activity and emissions from the 
Generating Station, particularly as related to HAPs. Results of the human health risk assessment 
are described in detail in Section 3.16, Health and Safety.  

The air quality significance thresholds related to NAAQS and NMAAQS are shown in Table 
3.1-1. If modeled emissions when considered in combination with background sources would 
result in an exceedance of NAAQS or NMAAQS, impacts are considered major. If modeled 
emissions indicate that NAAQS and NMAAQS would be met, then impacts would be minor.  

3.1.4.3. Alternative A – Proposed Action 

Direct Effects due to San Juan Mine Emissions 

A projected emissions inventory was conducted to model air quality impacts for the San Juan 
Mine based on conservative assumptions about the highest future operating hours for each of the 
mine emission sources. Reduced production would occur under the Proposed Action in response 
to unit retirements at the Generating Station. 

Table 3.1-28 summarizes the maximum annual emissions for criteria pollutants that were used to 
model operation of the San Juan Mine during the years of the Proposed Action, 2018 – 2033, for 
individual years and the total during the period of the Proposed Action. As described in the 
detailed modeling report, emissions in Table 3.1-28 are conservatively high estimates of the 
emissions after the reduction in coal production post-2017 (AECOM 2017a). Actual future 
emissions, especially for coal handling operations, will be lower, and as shown in the modeling 
of the post-2017 operations, air quality impacts would be minor and long-term. 
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Table 3.1-28: Alternative A – Modeled Pollutant Emissions from San Juan Mine 

Basis and Emission Units CO 
Emissions 

NOX 
Emissions 

SO2 
Emissions 

TSP 
Emissions 

PM10 
Emissions 

PM2.5 
Emissions 

Total Annual Emissions, 
Alternative A (tpy) 11.4 80.9 0.079 456 151 24.9 

Total Emissions for 
Alternative A, 2018 – 2033 
(tons) 

182 1,294 1.3 7,296 2,416 398 

Source: AECOM 2017a 
tpy = tons per year; TSP = total suspended particulate 

Indirect Effects of Coal Combustion at the Generating Station 

Indirect emission effects are comprised primarily of the stack emissions of criteria pollutants and 
HAPs from the combustion of the mined coal in the Generating Station unit boilers. Lesser 
emissions from operation of fuel-fired plant equipment and vehicles also contribute to the total 
emissions from the facility. Under Alternative A, the air emissions from Units 2 and 3 would 
continue through 2033. Table 3.1-29 shows the annual emissions due to combustion of coal 
mined in the DLE for post-SIP unit retirements and other control measures. The cumulative 
emissions from 2018 through 2033 at the Generating Station under the Proposed Action are also 
listed in Table 3.1-29. Actual future emissions, due primarily to unit retirements in late 2017, 
would be lower, and as shown in the modeling of the post-2017 operations, air quality impacts 
would be minor and long-term. 

Table 3.1-29: Alternative A − Emission Rates for the Generating Station 

Scenario and Units NOX SO2 PM CO VOC Hga Non-Hg 
Metals 

Acid 
Gasesc 

Annual Emissions 
Alternative A 
(tpy)b 

8,011 3,483 1,184 18,615 104 0.0420 2.7 744 

Total\ Emissions for 
Alternative A  
2018 – 2033 (tons) 

128,176 55,728 18,944 297,840 1,664 0.67 43.2 11,904 

Source: AECOM 2017a 
CO = carbon monoxide; Hg = mercury; NOX = nitrogen oxide; SO2 = sulfur dioxide; VOC = volatile organic compounds; tpy = tons per year 
a Hg numbers based on 1.2 lb/MMBtu Mercury and Air Toxics Standard (MATS) limit 
b Assumes maximum future annual capacity factor for Units 1 and 4 will match the highest year (2016) in the pre-SIP period. Cumulative 
emissions are for 2018-2033 (inclusive). 
c Acid gases consist of hydrochloric acid and sulfuric acid from combustion of coal. 

Ozone 

Ambient air monitoring data collected at locations in proximity to the Generating Station and 
reported to EPA’s AQS was examined in order to assess current ozone concentrations and trends 
in the region. As described in Section 3.1.2, Affected Environment Pre-2017, monitored ozone 
levels comply with the current NAAQS of 0.070 ppm. The previous ozone standard was 
0.075 ppm and was applicable for the period of 2008 to 2015. To assess compliance with these 
standards, the monitored annual fourth-highest daily maximum 8-hour concentration averaged 
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over 3 years is compared to the standard to determine if an area is in “attainment” for this 
standard. If an area has monitored concentrations that exceed the 3-year average standard 
discussed above, the area can be designated as “nonattainment.” Based on available monitoring 
data, no area in proximity to the San Juan Mine is being considered for an ozone nonattainment 
designation (EPA 2017g).  

Figure 3.1-4 shows the spatial extent of and distribution of the ozone concentrations due to Four 
Corners Power Plant emissions in terms of the fourth highest 8-hour average daily maximum 
concentrations for continued operations of the Four Corners Power Plant and Navajo Mine 
through 2041. This figure illustrates that the highest ozone concentrations would occur 
approximately 11 miles southeast of the Four Corners Power Plant, and that these maximum 
predicted levels are below 3 ppb, and thus would not lead to regional air quality approaching the 
NAAQS threshold. The geographic range of the relatively higher concentrations is located very 
close to the source, which in this case is generally confined to San Juan County, New Mexico. 
The application of modeled regional ozone results as presented in the EIS for the Four Corners 
Power Plant-Navajo Mine Energy Project, and the required emissions reductions from mining 
and coal combustion in the area, support the conclusion that future ozone impacts would be long-
term but minor. 

As presented in Section 3.1.3, the expected level of future emissions from combustion of 
San Juan Mine coal at the Generating Station through 2033 corresponds to compliance with the 
New Mexico SIP (e.g., 8,011 tpy of NOX). The overall Generating Station emissions are within a 
range that is comparable to the emission scenarios presented in the Four Corners Power Plant-
Navajo Mine Energy Project EIS in Table 3.1-29. Consequently, the ozone impacts predicted in 
the ozone modeling for the Four Corners Power Plant-Navajo Mine Energy Project EIS in Table 
3.1-27 are considered to be high estimates of the maximum 8-hour ozone future effects at any 
location (4.7 ppb), and at the Shiprock monitor (1.0 ppb).  

Figure 3.1-4 shows the resulting ozone concentration distribution as predicted in the CAMx 
modeling for the Four Corners Power Plant-Navajo Mine Energy Project EIS (AECOM 2017b). 
These results provide a reasonable indication of the spatial extent of the maximum ozone impacts 
from the Generating Station relative to its location. Therefore, it can be seen from the figure that 
the maximum ozone concentrations would likely occur less than 20 to 30 miles from the 
Generating Station and would likely be in the range of 1 to 3 ppb. The regional ozone 
concentrations for conditions during the period of the Proposed Action would be similar to or 
less than those predicted for continued operation of the Four Corners Power Plant and Navajo 
Mine and would likely decrease substantially beyond this distance.  

Based on the distance of Class I areas from the Generating Station, the contribution to 
cumulative ozone concentrations from the Generating Station would be closer to 0.1 to 0.5 ppb, 
based on the relative lack of discernable concentrations at those locations in Figure 3.1-4.  

When this information is considered in context that the current monitored ozone levels are well 
below standards and that impacts are expected to be further reduced relative to current levels, 
there is no indication that the peak ozone emissions associated with the coal combustion at the 
Generating Station would occur in any regions with the potential to exceed the NAAQS, or that 
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operation of Units 1 and 4 at the Generating Station would contribute to nonattainment areas 
anywhere in the Four Corners area, or the southwestern U.S. Therefore, the indirect effect of 
ozone emissions resulting from the combustion of coal mined under the Proposed Action is 
considered long-term but minor. 

Future Criteria Pollutant Effects  

Under the Proposed Action, mining would occur within the DLE through 2033, and coal mined 
at the San Juan Mine would be combusted by Units 1 and 4 at the Generating Station. Therefore, 
both facilities would continue to emit criteria and non-criteria pollutants, including HAPs, 
through 2033. Table 3.1-30 summarizes the peak model-predicted impacts for each pollutant and 
averaging period, as well as the contributions to the peak modeled concentration from San Juan 
Mine, the Generating Station, and other off-site sources (shown as “Other Sources”, excluding 
Four Corners Power Plant emissions), and ambient background concentrations. For all pollutants 
and averaging periods, the total modeled impacts are below applicable NAAQS/NMAAQS and 
therefore remain similar to those described in Section 3.1.3.  

The locations of the predicted maximum concentrations for individual pollutants and averaging 
times for the post-2017 case are shown in Figure 3.1-5. All of the maximum predicted 
concentrations for operations after the completion of the measures in the New Mexico SIP are 
less than, and in most instances well below, the applicable NAAQS/NMAAQS; this finding 
includes the 1-hour SO2 standard, which was not met prior to 2017. Therefore, impacts to air 
quality from emissions of criteria pollutants would be long-term but below the ambient air 
quality significance levels and therefore minor.  

In addition to locating the position of maximum predicated impacts, model simulations using the 
AERMOD system produce diagrams that show the distribution of dispersed pollutants at ground 
level. These diagrams, termed “isopleth maps,” depict the predicted future concentration 
distributions as a series of overlaid irregular contours onto a regional map. Typically, isopleth 
concentration contours representing a single value are labeled with a unit of pollutant 
concentration, such as µg/m3. In this respect, the isopleth maps somewhat resemble a 
topographic contour map, with outlines of the specific concentration levels at the same 
averaging time. 
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Table 3.1-30: Criteria Pollutant Contributions, Post-2017 Scenario, and Comparison to Air Quality Standards 

Pollutant Averaging 
Period 

Concentration of 
Emissions from 
the Generating 
Station (µg/m3) 

Concentration of 
Emissions from 

the San Juan 
Mine Operation 

(µg/m3) 

Other Source 
Concentrationa 

(µg/m3) 

Total 
Modeled 

Value 
(µg/m3) 

Background 
Concentration 

(µg/m3) 

Total 
Impact 
(µg/m3) 

NAAQS/ 
NMAAQS 

(µg/m3) 

NAAQS/ 
NMAAQS 

Met? 

CO 1-hour 5,934.01 0.34 1.10 5935.5 1,148.05 7,083.5 14,997.5 Yes 
 8-hour 747.72 0.06 0.20 748.0 1,178.12 1,926.1 9,960.1 Yes 
NO2 1-hour 111.56 < 0.01 < 0.01 111.6 17.4 129.0 188.03 Yes 
 24-hour 8.12 0.14 0.08 8.3 66.4 74.8 188.03 Yes 
 Annual 4.26 0.19 0.04 4.5 15.3 19.8 94.02 Yes 
PM10 24-hour 10.50 4.49 0.03 15.0 52.28 67.3 150 Yes 
PM2.5 24-hour 1.80 6.55 0.09 8.44 6.00 14.4 35 Yes 
 Annual 0.16 0.38 <0.01 0.55 0.59 1.14 12 Yes 
TSP 24-hour 21.07 9.27 < 0.01 30.3 53.57 83.9 150 Yes 
 Month 13.98 5.93 0.01 19.9 50.29 70.2 90 Yes 
 Annual 11.33 4.18 < 0.01 15.5 27.79 43.3 60 Yes 
SO2 1-hour 131.72 0.01 0.30 132.0 2.37 134.4 196.4 Yes 
 3-hour 137.68 < 0.01 0.01 137.7 1.11 138.8 1309.3 Yes 
 24-hour 44.51 < 0.01 < 0.01 44.5 2.48 47 261.9 Yes 
 Annual 0.14 < 0.01 2.41 2.6 2.58 5.13513 52.4 Yes 

Pb 
Rolling 
3-month 
Average 

0.00369 0.00001 <0.00001 0.00370 0.00600 0.01000 0.15 Yes 

Source: AECOM 2017a  
µg/m3 = micrograms per cubic meter; CO = carbon monoxide; NAAQS = National Ambient Air Quality Standards; NMAAQS = New Mexico Ambient Air Quality Standards; NO2 = nitrogen dioxide; 
PM2.5 = particulate matter less than or equal to 2.5 microns in diameter; PM10 = particulate matter less than or equal to 10 microns in diameter; SO2 = sulfur dioxide; TSP = total suspended particulate 
a Model results for other vicinity sources include an off-site facility that was not constructed. Results are conservatively high. 
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Although the Four Corners Power Plant was not included as a distinct source in the near-field 
modeling conducted for this study, its contribution to combined effects with the San Juan Mine 
and Generating Station can be constructed from existing modeling results from the Four Corners 
Power Plant modeling, mathematically overlain on that for the San Juan Mine and Generating 
Station. This approach involves combining the current model distribution of air emissions for the 
San Juan Mine and Generating Station with similar results from modeling of Four Corners Power 
Plant impacts that was conducted in the Four Corners Power Plant and Navajo Mine Energy 
Project EIS (OSMRE 2015a). The isopleth diagrams prepared for the San Juan Mine and 
Generating Station impacts are used to identify the locations of higher impact levels, and these 
values are added to the modeled Four Corners Power Plant concentration isopleths at the same 
distances and directions relative to the Generating Station. Model simulations using the 
AERMOD system produces diagrams that show the distribution of dispersed pollutants at ground 
level. These diagrams, termed “isopleth maps,” depict the distributions as a series of overlaid 
irregular contours onto a topographic map. Typically, the isopleth concentration contours 
representing a single value are labeled with a unit of pollutant concentration, such as µg/m3. In 
this respect, the isopleth maps somewhat resemble the effect of a topographic contour map, with 
outlines of the specific concentration levels serving the similar purpose as outlines of specific 
ground elevation on a topographic map. The isopleth diagrams prepared for the San Juan Mine 
and Generating Station impacts are used to identify the locations of higher impact levels, and 
these values are added to the modeled Four Corners Power Plant concentration isopleths at the 
same distances and directions relative to the Generating Station.  

The following sequence of figures present the isopleth maps for several of the pollutants and 
averaging times that were addressed in the Ambient Air Quality Modeling Report. Figures 3.1-6 
through 3.1-11 present isopleth maps that effectively illustrate the distribution of the ground 
level concentrations due to emitted pollutants from both the Generating Station and San Juan 
Mine on the surrounding terrain. These figures show specific averaging times for ambient air 
standards for each pollutant. The distribution of the ground level concentrations tends to be 
higher towards the northwest from the facilities, with higher predicted concentrations generally 
confined within a distance of 2 kilometers from the facilities. Additional isopleth maps 
corresponding to the full roster of NAAQS and NMAAQS pollutants and averaging times are 
provided in the Ambient Air Quality Modeling Report that supports this EIS (AECOM 2017a). 

Although the Four Corners Power Plant was not included as a distinct source in the near-field 
modeling conducted for this study, its contribution to combined effects with the San Juan Mine 
and Generating Station can be constructed from existing modeling results, or by considering 
monitored background that is representative of the area near the two power plants. If monitored 
background is not used, then modeled isopleths of air emissions for the San Juan Mine and 
Generating Station can be considered with similar results from modeling of Four Corners Power 
Plant impacts that was conducted in the Four Corners Power Plant and Navajo Mine Energy 
Project EIS (OSMRE 2015). In this approach, as discussed below, the isopleth diagrams 
prepared for the San Juan Mine and Generating Station impacts are used to identify the locations 
of higher impact levels, and these values are added to the modeled Four Corners Power Plant 
concentration isopleths at the same distances and directions relative to the Generating Station. 
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This method provides a realistic indication of overlapping effects, since the location of maximum 
impacts for one station occurs where much lower impacts are predicted due to the other, more-
distant station. However, it should also be recognized that there is uncertainty in this approach, 
since the Generating Station and the Four Corners Power Plant were modeled with different 
years of meteorological data. This method also “double-counts” the monitored background 
conditions, which are added separately to the results for both stations.  

Figure 3.1-6a shows the modeling results for 1-hour average SO2 concentrations due to 
emissions from the San Juan Mine and Generating Station. From this diagram, the areas of 
higher predicted concentrations are in elevated terrain to the northwest and northeast directions, 
and about 10 to 30 kilometers distant from the Generating Station. The areas of high 
concentration shown in the isopleth (light green contour areas), correspond to maximum ground 
level concentrations ranging from 75 to 90 µg/m3. The corresponding analysis in the Four 
Corners Power Plant near-field modeling shows SO2 1-hour average contributions at comparable 
distance and direction from the Generating Station are between 45 to 50 µg/m3. Therefore, the 
conservative estimate for combined Four Corners Power Plant and Generating Station SO2 
concentrations will be from 120 to 140 µg/m3, below the NAAQS significance threshold of 196 
µg/m3. This concurs with EPA’s final designation in 2017 that San Juan County and the adjacent 
Navajo Nation area are attainment/unclassifiable based on modeling that demonstrated maximum 
1-hour SO2 impacts just below the standard (EPA 2017n). 

For 3-hour average SO2, an expanded view of the Generating Station modeled isopleth and the 
corresponding Four Corners Power Plant isopleth are shown in Figure 3.1-6b. Based on the color 
scale on the figure, the areas of highest predicted concentration are between 80 and 100 µg/m3 
and are seen in mountain terrain north of the Generating Station (right side of the figure). In this 
same area north of the Generating Station, the 3-hour SO2 values predicted for Four Corners 
Power Plant (left side of figure) are between 50 and 60 µg/m3. The combined concentrations 
were predicted to be 160 µg/m3 or less, which is well below the secondary NAAQS of 
1,309 µg/m3 (refer to Table 3.1-1 for the NAAQS values). 

The isopleth views for predicted 24-hour average NO2, and 8-hour average CO from AERMOD 
are shown in Figures 3.1-7 and 3.10-8, respectively. These figures show maximum levels and 
distribution of ground-level concentrations that are below NAAQS and NMAAQS. In these 
cases, an isopleth overlay analysis is not warranted, because the values of the monitored 
background data for these pollutants are considered to be conservative, and representative of 
locate of the two plants.  
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Figure 3.1-6b: Analysis of Overlapping Power Plant Effects - 3-hour Average SO2 
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Figure 3.1-9a illustrates the isopleth results for the 24-hour average PM10 for modeling of the 
Generating Station. This diagram, which includes the monitored background, shows that 
operating of the Generating Station under the Proposed Action does not result in concentrations 
that approach the NAAQS. Figure 3.1-9b provides the isopleth views from Generating Station 
and prior Four Corners Power Plant modeling. Concentrations in the region near the Generating 
Station as predicted due to the Four Corners Power Plant are less than 2 µg/m3. These may be 
combined with the concentrations between 50 and 70 µg/m3 that are predicted in the area 
surrounding the Generating Station, and to the north of both stations. Combined maximum 
impacts estimated at 72 µg/m3 are less than half of the 150 microgram/cubic meter value of the 
24-hour PM10. 

A similar assessment for 24-hour average PM2.5 results is illustrated in Figures 3.1-10a and 
3.1-10b. The PM2.5 concentrations predicted for operation of the Generating Station, including 
monitored background, are below the NAAQS. In terrain north of the two power plants, where 
plumes may potentially overlap, the concentrations do not exceed 10 µg/m3. Combined with 
predicted concentrations shown for Four Corners Power Plant (right side of figure) below 
1 µg/m3 in this area, the overlapping effects are much less than the NAAQS value of 35 µg/m3. 
A comparable examination of Figures 3.1-11a and 3.1-11b also shows that combined power 
plant impacts for annual average PM2.5 is well below the NAAQS value of 12 µg/m3. 

Evaluation of Direct and Indirect Effects on Regional PM2.5 

The AERMOD analysis of direct and indirect effects of the Proposed Action and the related coal 
combustion at the Generating Station included a near-field analysis of primary PM2.5 
concentrations (i.e., particulate emitted from the source, while secondary PM2.5 is formed by 
reactions or condensation in the atmosphere). The source descriptions and emission rates for the 
PM2.5 sources during post-2017 operations at the Generating Station and San Juan Mine are 
summarized in preceding sections and in the full Ambient Air Quality Modeling Report 
(AECOM 2017a). As illustrated in the modeling results presented here, the reduction in 
emissions for post-2017 operations have the intended effect of improving local air quality which 
was already in compliance with NAAQS; therefore, impacts from emissions of dust are 
anticipated to be long-term but minor.  

As was shown for other criteria pollutants, isopleth maps for PM2.5 show the distribution of 
dispersed pollutants at ground level as a series of overlaid irregular contours onto a topographic 
map. Areas having higher average concentrations outlined within surrounding areas in which the 
concentrations are lower. Typically, the concentration contours are labeled with a unit of 
pollutant concentration, such µg/m3.  
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Figure 3.1-9b: Analysis of Overlapping Power Plant Effects - 24-hour Average PM10 
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Figure 3.1-10b: Analysis of Overlapping Power Plant Effects - 24-hour Average PM2.5 
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Figure 3.1-11b: Analysis of Overlapping Power Plant Effects - Annual Average PM2.5 
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Figures 3.1-10 and 3.1-11 present the isopleth maps for 24-hour and annual average PM2.5 
concentrations, respectively, as predicted by the AERMOD study conducted for this analysis. 
These effectively illustrate the near-field distribution of the emitted PM2.5 from the Generating 
Station and San Juan Mine on the surrounding terrain. The modeled concentrations shown in 
these figures are well below the NAAQS for both averaging times and are predicted to occur in 
the less-developed areas west of the facilities. Additional isopleth maps corresponding to the full 
roster of NAAQS and NMAAQS pollutants and averaging times are provided in the Ambient Air 
Quality Modeling Report that supports this analysis (AECOM 2017a). 

With regard to regional effects of PM2.5 emissions from surrounding generating plants and other 
sources, the modeling in support of the Four Corners Power Plant-Navajo Mine Energy Project 
EIS assessed the near-field impacts of primary PM2.5 with the AERMOD model (AECOM 
2014a). The near-field results indicate that Four Corners Power Plant maximum impacts relative 
to the 24-hour PM2.5 NAAQS would be a 20.3 µg/m3 ground level concentration, which was 
predicted to occur in close proximity to the facility fenceline. As shown in Figure 3.1-10a, the 
San Juan Mine and Generating Station contribution to 24-hour PM2.5 in the vicinity of the 
Four Corners Power Plant is less than 7 µg/m3. Even if this contribution is added to the 
maximum concentration near Four Corners Power Plant, the result is below the NAAQS.  

While the AERMOD model does not assess formation of secondary PM2.5 (i.e., formation due to 
atmospheric reactions) in combination with primary PM2.5, it is unlikely that secondary PM2.5 
would contribute much to the peak near-field concentrations. This is because secondary PM2.5 is 
not formed instantaneously and over the time period for the reactions that form secondary PM2.5, 
the plume will have dispersed several kilometers downwind of the facility where the primary 
PM2.5 impacts are substantially lower. The predicted peak secondary PM2.5 concentrations from 
the Navajo Generating Station sits below 1 µg/m3, and results from near-field modeling of PM2.5 
for post-2017 scenario for the Generating Station 

Modeling that supported the Navajo Generating Station and Kayenta Mine Complex EIS 
included a large-scale photochemical model assessment of secondary PM2.5 in addition to 
assessing primary PM2.5 with the AERMOD model. The photochemical assessment of Navajo 
Generating Station and Kayenta Mine Complex provides relevant information to estimate the 
potential indirect effect of secondary PM2.5 formed from the Generating Station emissions. In 
one case, CAMx modeling was performed to obtain the maximum secondary PM contributions 
due to sources at the Navajo Generating Station for a scenario that is comparable to the project 
post-2017 Generating Station emissions (Table 3.1-29). These results when compared to CAMx 
simulation without the Navajo Generating Station emissions (the No Action Alternative). 
Because CAMx includes in the calculated concentrations some primary PM2.5 emissions 
(i.e., primary SO4, NO3, and NH4), the modeling results are also conservative. 
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Figure 3.1-12 is from the Navajo Generating Station and Kayenta Mine Complex EIS and shows 
the geographic distribution of the predicted 98th percentile of daily 24-hr secondary PM2.5 from 
the Navajo Generating Station emissions based on the 2020_B2 scenario (AECOM 2017b). 
Incremental contributions above the No Action Alternative over the entire domain range from 
0.05 to 1.00 µg/m3 secondary PM2.5. The peak impacts were predicted to occur at distances from 
12 to 15 kilometers northwest of the Navajo Generating Station. By comparison, incremental 
change in PM2.5 impacts due to secondary PM2.5 between the continued operation of the Navajo 
Generating Station and the No Action alternative for the earlier EIS are less than 3 percent of the 
PM2.5 NAAQS value of 35 µg/m3. These photochemical results indicate very small impacts to 
PM2.5 due to secondary PM2.5 formation from coal combustion in the region when the modeling 
was performed for one of the Navajo Generating Station scenarios with emissions comparable to 
the future Generating Station emissions. A similar distribution of effects, shifted to the east, 
would likely characterize the regional distribution of PM2.5 effects near the Generating Station 
and the Four Corners area. The application of modeled regional PM2.5 results as presented in the 
EIS for the Navajo Generating Station and Kayenta Mine Complex Project, and the required 
emissions reductions from mining and coal combustion in the area, support the conclusion that 
future fine particulate impacts would remain minor over the long term. 

Regional Haze and Visibility Impacts 

The EPA and state of New Mexico have taken action addressing regional haze effects of future 
Generating Station operation through the development and approval of the New Mexico SIP 
(EPA 2014a) using the BART Analysis Addendum as supporting information for the Generating 
Station (NMED 2013b). This analysis was performed to support the Federal Implementation 
Plan (FIP) and the NMED BART and SIP processes. As part of this process, EPA conducted a 
prior regional haze assessment (NMED 2013b) for the post-SIP controls that will be applied to 
the Generating Station. 

The changes in visibility conditions under either the federal or New Mexico BART Plans at the 
16 Class I areas within 300 kilometers of the Generating Station were assessed using CALPUFF, 
in comparison to modeled baseline conditions. The CALPUFF visibility modeling analysis was 
performed for several scenarios, including a baseline with operation of all four units at the 
Generating Station, and a post-2017 scenario after implementation of either the FIP or SIP 
measures including the set of measures adopted in the final New Mexico SIP.  
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Table 3.1-31 shows the model-predicted Class I area visibility differences (expressed as dV) 
between the pre-SIP Baseline scenario, the FIP scenario, and the approved New Mexico SIP 
scenario. The difference in visibility effects between the New Mexico SIP and the pre-SIP 
Baseline scenario shows that the state alternative will lead to significant improvements in 
visibility for all Class I areas. When the state alternative is compared with the FIP scenario, the 
results indicate that visibility impacts under the New Mexico SIP are equal to or better than 
visibility impacts under the FIP scenario at five Class I areas and only marginally higher (less 
than 0.5 dV) at the remaining eleven Class I areas.  

Table 3.1-31: Comparison of Future Regional Haze Effects in Class I Areas Modeled to 
Represent Future Control Options for Generating Station Emissions  

Class I Area 

Modeled 
Visibility 
Impacts – 

Pre-SIP Baseline 

Modeled 
Visibility 
Impacts - 
EPA FIP 

Modeled 
Visibility 

Impacts - New 
Mexico 

Approved SIP 

Difference in 
Visibility Effects 
between Baseline 
and New Mexico 

SIP 

Difference Between 
New Mexico 

Approved SIP and 
Federal FIP 

 dVa dV dV dV dV 
Arches 3.51 1.13 1.37 -2.14 0.24 
Bandilier 1.40 0.49 0.52 -0.88 0.03 
Black Canyon 1.41 0.42 0.52 -0.89 0.10 
Canyonlands 4.66 1.57 1.99 -2.67 0.42 
Capitol Reef 2.39 0.83 0.89 -1.50 0.06 
Grand Canyon 0.93 0.33 0.33 -0.60 0.00 
Great Sand Dunes 1.54 0.50 0.57 -0.97 0.07 
La Garita 1.94 0.58 0.71 -1.23 0.13 
Maroon Bells 0.71 0.28 0.26 -0.45 -0.02 
Mesa Verde 5.22 2.33 2.80 -2.42 0.47 
Pecos 1.27 0.48 0.47 -0.80 -0.01 
Petrified Forest 0.52 0.22 0.19 -0.33 -0.03 
San Pedro 2.21 0.75 0.87 -1.34 0.12 
West Elk 1.59 0.46 0.58 -1.01 0.12 
Weiminuche 2.95 0.92 1.21 -1.74 0.29 
Wheeler Peak 1.12 0.45 0.40 -0.72 -0.05 
Source: AECOM 2017b 
Note: dV = deciview; values shown boldface are reductions in modeled visibility dV (negative dV values), which corresponds to improvement in 
visibility impacts. 
a A dV is the unit of impairment of light; each dV corresponds to a 10 times reduction in light transfer from perfectly clear air. 

In summary, EPA found that the New Mexico SIP alternative resulted in the best visibility 
improvement evaluated at a fraction of the cost of the FIP control technology option 
(EPA 2013b). Additionally, the state alternative closely matched the EPA FIP scenario’s 
visibility estimates for both the incremental improvement in dV impacts and the number of days 
exceeding the 0.5 dV threshold for several Class I areas (AECOM 2017b). The modeled 
visibility impairment levels even on the highest visibility impact days are well below the 
accepted significance level of 5 percent, which indicates that implementation of the New Mexico 
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SIP will have the intended beneficial effect on regional air quality. Consequently, the future 
impacts on regional haze and visibility in Class I areas would be long-term but minor. 

3.1.4.4. Alternative B – Continuation of San Juan Mine Operations Following Generating 
Station Shut-Down in 2022 

Under this Alternative, Units 1 and 4 at the Generating Station would be shut down in June 2022. 
However, the San Juan Mine would continue coal mining within the DLE through the duration of 
the Proposed Action until 2033. These aspects of this alternative would change the projected 
future emissions profile and effects for the two facilities combined.  

Direct Effects Due to San Juan Mine Emissions 

For Alternative B, it is anticipated that San Juan Mine emissions between 2018 and 2033 would 
remain the same as under the Proposed Action. This alternative assumes the Generating Station 
would retire the two remaining operating units in June 2022, and that the remaining coal reserves 
produced after June 2022 through 2033 would go to market for different customers. The mine 
emissions described for post-2017 operations under the Proposed Action would continue through 
2033.  

The combination of different future operating periods for the San Juan Mine and Generating 
Station would alter the future emissions and effects. For purposes of this analysis and the 
consideration of the OSMRE for this alternative, the future use and combustion of coal from the 
San Juan Mine would be within the emission profiles analyzed for the indirect effects that would 
have occurred for combustion at the Generating Station. This means that the future combustion 
of the coal mined after 2022 would have to be with similar types of emission controls, treatment 
of coal combustion residues, and air emission profiles for all pollutants. Further, the use of the 
San Juan Mine coal after 2022 would have to be with similar types and scales of transport from 
the mine to the location of the combustion. If these conditions for use of mined coal after 2022 
are satisfied, then the air pollutant emissions and effects for Alternative B are comparable to the 
San Juan Mine emissions and effects under the Proposed Action. 

If the air emission profile of the alternate coal use after 2022 differs from that analyzed, (i.e., less 
emission control, new form of coal transit, or new use altogether) then the OSMRE or other 
federal agency would conduct, at minimum, a Supplemental Environmental Assessment that 
would include analysis of the air quality related impacts of the new use.  

Indirect Effects of Coal Combustion 

Indirect emission effects are comprised primarily of the stack emissions of criteria pollutants and 
HAPs from the combustion of the mined coal in the generating station unit boilers. Lesser 
emissions from operation of fuel-fired plant equipment and vehicles also contribute to the total 
emissions from the facility. Under Alternative B, the air emissions from Units 2 and 3 would also 
cease in June 2022. The annual emissions due to combustion of coal mined in the DLE from 
2018 through 2022 at the Generating Station under Alternative B are detailed in Table 3.1-32. 
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Table 3.1-32: Alternative B − Emission Rates for the Generating Station 

Scenario and 
Units NOX SO2 PM CO VOC Hga Non-Hg 

Metals Acid Gases 

Annual 
Emissions 
Alternative B 
(tpy) b  

8,011 3,483 1,184 18,615 104 0.0420 2.7 744 

Total 
Emissions for 
Period of 
Alternative B, 
(total tons) 
2018 - 2022 

40,005 17,415 5,920 93,075 520 0.21 13.5 3,720 

Source: AECOM 2017a; PNM 2017 
CO = carbon monoxide; Hg = mercury; NOX = nitrogen oxide; SO2 = sulfur dioxide; VOC = volatile organic compounds, tpy = tons per year 
a Hg numbers based on 1.2 lb/MMBtu Mercury and Air Toxics Standard (MATS) limit. 
b Assumes maximum future annual capacity factor for Units 1 and 4 will match the highest year (2016) in the pre-SIP period. Cumulative 
emissions are for 2018-2022 (inclusive). 

The annual and cumulative project emissions from the San Juan Mine after 2022 would remain 
the same as under the Proposed Action, refer to Table 3.1-28. This alternative assumes that the 
mine activity would not exceed the production level for the DLE, and consequently, the 
emissions profile for the mine would remain the same for the period 2022-2033. 

3.1.4.5. Alternative C – No Action Alternative  

Under the No Action Alternative, the OSMRE would not recommend approval and ASLM 
would deny the mining plan modification that would allow continued mining in the DLE. 
Consequently, mining and related air emissions at the San Juan Mine would cease at the end of 
August 2019. Under this alternative, SJCC would continue surface earth moving operations to 
complete the reclamation of past surface disturbances. While mining could legally continue 
without the DLE, the coal quality would not be satisfactory for use as the sole supply for the 
Generating Station. Because the mine is the sole supplier of coal, and no alternate supplies are 
practical, it is assumed that operation of Units 1 and 4 would also cease after coal stockpiles at 
the plant were depleted.  

An indirect effect of the No Action Alternative is that combustion of coal would cease in early 
2020 when available coal stockpiles are depleted. The larger generating unit emission sources 
would taper off sharply between 2018 and early 2020, which would eliminate the effects of these 
sources in the years 2020 through 2033 under the Proposed Action. Generating Station 
decommissioning and dismantling would involve environmental abatement and salvage work; 
however, these tasks are not presently defined, therefore this analysis is beyond the scope of this 
study. 

Under this alternative, all but minor air pollutant emissions and effects would be curtailed at the 
end of operations for the San Juan Mine and Generating Station generating units. The operation 
of surface equipment for reclamation of disturbed areas at San Juan Mine would continue for an 
undefined period of several years after mining ceases. Information is not available at this time to 
estimate the rate of pollutant emissions for this operation, so detailed quantification of emissions 
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is beyond the scope of this study. However, compared to the emissions and effects under the 
Proposed Action, the overall emissions would be greatly reduced, by about 90 percent or more, if 
the reclamation operations are comparable to current surface operations at San Juan Mine to 
dispose of CCR. The larger emission sources would taper off sharply between 2018 and early 
2020, which would eliminate the effects of these sources in the years 2020 through 2033 under 
the Proposed Action. Therefore, air quality impacts under the No Action Alternative would be 
permanent, beneficial, but minor (since the effects of the emissions under the Proposed Action is 
considered minor, removal of emissions is also considered minor). Power plant decommissioning 
and dismantling would involve environmental abatement and salvage work; however, these tasks 
are not presently defined, and therefore this analysis is beyond the scope of this study. 
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3.2. CLIMATE CHANGE 
A small portion of the earth’s atmosphere consists of greenhouse gases (GHGs), so-called 
because like the glass panes of a greenhouse, these gases have the capability to absorb reflected 
infrared radiation from the earth’s surface. In turn, this causes additional heat to be retained in 
the lower atmosphere; on regional and global scales, this can affect weather patterns and climate. 
Certain atmospheric gases that act as GHGs are both naturally occurring and are emitted by 
human activities, primarily including water vapor, CO2, CH4, and nitrous oxide (N2O). Other 
GHG constituents are only created by human activities, such as hydrofluorocarbons (HFCs) 
(e.g., refrigerants) and sulfur hexafluoride (SF6), the latter an industrial chemical often useful for 
its electrical insulating properties. GHGs trap solar energy in the atmosphere and this tends to 
increase surface temperatures. This phenomenon is called the greenhouse effect and is necessary 
to support life on Earth; however, excessive buildup of GHGs can change Earth’s climate 
and result in undesirable effects on ecosystems, which affects human health and welfare 
(EPA 2017g). 

Over the past century, human activities have released large amounts of CO2 and other GHGs into 
the atmosphere. The majority of human-caused GHGs are the by-product of burning fossil fuels 
to release energy in the form of heat, although deforestation, industrial processes, and some 
agricultural practices and numerous other natural resources also emit GHGs into the atmosphere.  

The United Nations Framework Convention on Climate Change defines climate change as 
“a change of climate which is attributed directly or indirectly to human activity that alters the 
composition of the global atmosphere and which is in addition to natural climate variability 
observed over comparable time periods” (United Nations 2014). The Earth’s average 
temperature increased about 0.7 to 1.5°F (0.4 to 0.8 degrees Celsius [°C]) during the 1900s, and 
is projected to rise another 2 to 11.5°F (1.1 to 6.4°C) over the next 100 years (Intergovernmental 
Panel on Climate Control [IPCC] 2001, EPA 2017g). In its Second Assessment Report of the 
science of climate change, the IPCC concluded, “human activities are changing the atmospheric 
concentrations and distributions of greenhouse gases and aerosols” (IPCC 1995). These changes 
can produce a radiative forcing by changing either the reflection or absorption of solar radiation, 
or the emission and absorption of terrestrial radiation. Building on this conclusion, the IPCC 
Third Assessment Report asserted, “concentrations of atmospheric greenhouse gases and their 
radiative forcing have continued to increase as a result of human activities” (IPCC 2001). 

One property that is common among GHGs is relative chemical stability and persistence in the 
atmosphere. This property allows the gases to accumulate and become relatively well-distributed 
in the atmosphere before eventually being decomposed by physical or chemical mechanisms. 
This tendency to be stable and well-distributed spreads the GHG effects over a larger region, 
beyond the initial location of the emissions. Consequently, the potential climate effects 
attributable to GHGs are evaluated over large regional or global scales, rather than within a 
given airshed. 
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In the most-recent Fifth Assessment Report, IPCC reinforced evidence for the warming of 
the climate system since the 1950s based on observed changes over decades to millennia 
(IPCC 2013). The report presented data showing the atmosphere and ocean have warmed, the 
amounts of snow and ice have diminished, sea level has risen, and the concentrations of GHGs 
have increased. Further, the report concluded that each of the last three decades has been 
successively warmer at the Earth’s surface than any preceding decade since 1850. In the 
Northern Hemisphere, 1983 to 2012 was likely the warmest 30-year period of the last 
1,400 years (IPCC 2013). 

Additional details presented in the IPCC Fifth Assessment Report (IPCC 2013) include the 
following: 

• The atmospheric concentrations of CO2, CH4, and N2O have all increased since 1750 due 
to human activity. In 2011, average concentrations of CO2, CH4, and N2O were 390 ppm, 
1.8 ppm, and 0.3 ppm, respectively, which are higher than pre-industrial levels by about 
40 percent, 150 percent, and 20 percent, respectively. 

• The globally averaged combined land and ocean surface temperature data, as calculated 
by a linear trend, showed an average warming of 1.5°F (0.85°C) over the period 1880 to 
2012. The average total increase between the 1850 to 1900 period and the 2003 to 2012 
period was 1.4°F (0.78°C). 

• Ocean warming dominates the increase in energy stored in the climate system, 
accounting for more than 90 percent of the energy accumulated between 1971 and 2010. 
The rate of sea level rise since the mid-19th century has been larger than the mean rate 
during the previous two millennia. Over the period 1901 to 2010, global mean sea level 
rose by 0.19 meter (0.62 feet). 

• Over the last two decades, the Greenland and Antarctic ice sheets have been losing mass, 
glaciers have continued to shrink almost worldwide, and Arctic sea ice and Northern 
Hemisphere spring snow cover have continued to decrease in extent. 

On a global scale, climate change is suspected to cause changes in rainfall amounts and 
distribution that can result in flooding, droughts, or more frequent and severe heat waves. In 
addition, oceans are warming and becoming more acidic, polar ice caps are melting, glaciers are 
receding, and sea levels are rising due to thermal expansion and ice loss from land. Long-term 
studies indicate that ocean surface temperatures have been rising at an average rate of 0.13°F 
(0.07°C) per decade and, since 1901, average sea level has increased by about 8 inches 
(20 centimeters). Average pH has decreased (acidified) by about 0.05 pH units since the mid-
1980s. Late summer Arctic Ocean sea ice coverage has decreased by half since 1979, and 
glaciers have receded and lost significant mass since the 1970s (EPA 2017g). As climate changes 
of this nature progress in the coming decades, it will likely present challenges to society and the 
environment. 

Within the southwestern U.S. and the Four Corners region, effects of climate change have been 
identified. As the climate warms, less precipitation has fallen as snow, reducing the snowpack 
accumulation in mountain ranges in New Mexico, Utah, Colorado, and Wyoming. Decline in 
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snowpack will tend to reduce streamflow in the headwaters of the Rio Grande, San Juan, 
Colorado, and Navajo Rivers. Over the past 50 years, snowpack in the region has been melting 
earlier in the year, which makes less water available for use later in the year (EPA 2016c).  

This section presents the regulatory framework for monitoring GHG emissions, as well as a 
detailed description of national and regional emission sources and trends. In addition, detailed 
accounts of GHG emissions from stationary and mobile sources at the San Juan Mine and 
resulting from combustion of the coal produced at the San Juan Mine are provided in the 
environmental setting. The GHG emissions for a source, or group of sources, cannot be directly 
attributed to any specific climate change impact area; therefore, a specific ROI is not defined for 
the analysis of climate change impacts. The environmental consequences of the Proposed Action 
and alternatives with regard to climate change are presented in comparison to the relative 
contribution of the subject facilities to GHG emissions overall.  

3.2.1. Regulatory Framework 
In the U.S., the EPA has designated as an “air pollutant” the aggregate mix of “six long-lived and 
directly-emitted” gases – CO2, CH4, N2O, HFCs, perfluorocarbons (PFCs), and SF6 (74 FR 239 
[December 15, 2009]). These six gases tend to remain in the atmosphere for decades to centuries 
where they become well-mixed globally in the atmosphere. The EPA began regulating these 
GHGs after finding that current and projected atmospheric concentrations of GHGs are 
reasonably anticipated to endanger the public health and welfare of current and future 
generations. 

To date, there is no federal or New Mexico regulatory program that requires GHG emission 
reductions or controls on existing facilities. As described in a following section, the governor of 
New Mexico signed Executive Order 2009-047, Establishing New Mexico as a Leader in 
Addressing Climate Change, which identified a series of steps directed toward new emission 
reduction strategies to address climate change. Further, the Order maintains a state government 
implementation team that is tasked with ensuring policies developed subsequent to the Order will 
be carried out. 

3.2.1.1. Federal Programs 

Mandatory Reporting of Greenhouse Gases Rule (40 CFR § 98) 

As an initial action, the EPA established a program in October 2009 for Mandatory Reporting of 
GHGs (40 CFR Part 98). This extensive program requires monitoring and annual reporting of 
GHG emissions for over 40 source categories, if the facility annual emissions exceed 
25,000 metric tonnes (MT) of GHG (as CO2 equivalent units or CO2e). Emissions of CO2, CH4, 
and N2O at facilities that qualify for reporting must also be submitted under Part 98. The gases 
covered by the rule are CO2, CH4, N2O, HFCs, PFCs, SF6, and other fluorinated gases including 
nitrogen trifluoride and hydrofluorinated ethers.  

The Mandatory Reporting Rule facilitates collection of accurate and comprehensive emissions 
data to provide a basis for future EPA policy decisions and regulatory initiatives. This Federal 
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regulation stipulates the methodology for record keeping, emission estimation, and reporting that 
apply to the San Juan Mine. For the Generating Station, the applicable requirements for federal 
reporting of GHG emissions are provided in 40 CFR § 98, Subpart D – Electricity Generation. 
This subpart specifies the monitoring and reporting requirements for electric generation facilities 
that are also subject to the Acid Rain/Clean Air Markets emission monitoring program in 
40 CFR Part 75. The Part 75 program includes continuous monitoring of hourly CO2 emissions 
that are subsequently aggregated for the year and reported for compliance with Subpart D. As a 
Title V Operating Permit (40 CFR Part 71) source and Title IV Acid Rain Permit (40 CFR Part 
72) source, the Generating Station is also required to report GHG emissions to NMED 
(NMED 2015b). 

The EPA amended the 2009 rule by adding four new source categories subject to the rule on July 
12, 2010. One of these was the reporting of CH4 releases from underground coal mines codified 
at 40 CFR Part 98, Subparts A, C, and FF. This regulation required underground mines to 
estimate and report emissions beginning with calendar year 2011. Under the rule, an 
underground coal mine is subject to the rule if the mine liberates 36,500,000 cubic feet of CH4 
per year from its ventilation system. Reports must be submitted electronically by March 31 for 
the previous year. The following information must be reported: 

• CH4 liberated from ventilation and degasification systems; 

• CH4 destroyed using systems where the gas is sold, used on-site, otherwise destroyed 
including by oxidation or by flaring; and, 

• CO2 emissions from coal mine gas CH4 destruction where the gas is not a fuel input for 
energy generation or use (e.g., flaring and/or oxidation). 

SJCC submits reports of San Juan Mine GHG emissions to EPA and the State of New Mexico 
annually. 

Continuous Emission Monitoring (40 CFR Part 75) 

As an electric generating station, the Generating Station is subject to Federal requirements for 
the monitoring, record keeping, and reporting of SO2, NOX, and CO2 emissions, volumetric flow, 
and opacity data from affected units under the Acid Rain Program pursuant to Sections 412 of 
the CAA, 42 USC 7401-7671 et seq. In compliance with the current Clean Air Markets 
monitoring program (40 CFR Part 75), hourly and annual CO2 emissions are monitored by 
continuous emission monitors that are subject to stringent quality assurance requirements 
(40 CFR Part 75, Appendices A and B). Performing Part 75 monitoring also provides the 
Generating Station with the fundamental data to satisfy the Mandatory Reporting Rule 
requirements.  

Status of EPA’s Clean Power Plan 

In June 2014, the EPA initially issued the “Clean Power Plan” proposal to cut carbon pollution 
from existing power plants. As proposed, the Clean Power Plan would establish state-by-state 
goals to reduce GHGs by 30 percent by 2030. The focus was on power plants, but states would 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.2-5 

have discretion to meet goals with a combination of industries. States were given a year to 
develop programs, with a provision for a 2-year extension; therefore, under the original proposed 
plan, 2020 was the date for states to have a program in place.  

In August 2015, the EPA finalized the Clean Power Plan regulations. States were tasked with 
developing plans that ensure that, in aggregate, the power plants in their state would reach the 
interim CO2 emissions performance rates by 2029 and the final CO2 emission performance rates 
by 2030 (EPA 2015c). Under the final Clean Power Plan, the EPA set the target interim and final 
CO2 emission performance rates for two subcategories of fossil fuel-fired electric generating 
units: fossil fuel-fired electric steam generating units (generally, coal- and oil-fired power plants) 
and natural gas-fired combined cycle generating units (80 FR 205 [October 23, 2015]).  

In October 2015, the EPA issued an NSPS that set CO2 emission limits for new fossil fuel-fired 
power plants: Standards of Performance for Greenhouse Gas Emissions from New, Modified, 
and Reconstructed Stationary Sources: Electric Generating Units (80 FR 205 [October 23, 
2015]).  

However, the Clean Power Plan is currently subject to ongoing challenges, further possible 
revisions, and potential repeal. On March 28, 2017, Executive Order 13783, Promoting Energy 
Independence and Economic Growth, directed agencies to review existing regulations that 
potentially burden the development of domestic energy resources. This Executive Order 
specifically directed the EPA to review and, if appropriate, initiate reconsideration proceedings 
to suspend, revise or rescind the Clean Power Plan. During the development of this analysis, the 
EPA proposed the repeal of the Clean Power Plan, which has initiated a rulemaking process 
about the NSPS for power plants (82 FR 198 [October 26, 2017]). Consequently, the compliance 
dates and state development plans mandated in the Clean Power Plan may become moot.  

GHG Major Source Permitting - the Tailoring Rule 

In June 2010, the EPA promulgated its final rules for PSD and Title V permitting of major GHG 
sources, the so-called “Tailoring Rule.” This set of rules established a Title V major source 
permitting threshold of 100,000 short tpy for GHG, measured in CO2e emissions. This 
framework was codified in several sections of 40 CFR Parts 51, 52, 70, and 71 (e.g., 40 CFR 
Parts 51.166, 52.21, 52.22, 70.2, 70.12, 71.2, and 71.13). In addition, this rule also imposed the 
requirement for new major sources of GHG to implement, through the new source review 
process, best available control technology (BACT) to reduce GHG emissions. 

This rule was challenged in court in Utility Air Regulatory Group v. EPA (134 S. Ct. 2427 
[2014]). In June 2014, the Tailoring Rule provisions regarding GHG major source permitting 
were remanded by the U.S. Supreme Court. The Supreme Court upheld the rule in part and 
reversed it in part. The ruling allowed the EPA to continue to regulate GHG for sources already 
subject to regulation as PSD or Title V sources for conventional criteria pollutants. However, the 
court also held that the EPA had exceeded its authority when it issued an emissions threshold for 
GHGs alone that would trigger PSD or Title V permitting. The EPA is currently addressing the 
next steps to be implemented about permitting of major GHG sources, and how to address 
previously permitted sources under the 2010 Tailoring Rule (EPA 2014b, 2017h). 
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3.2.1.2. New Mexico State Programs 

Executive Order 2009-047 on Climate Change Leadership 

On December 7, 2009, the Governor of New Mexico signed Executive Order 2009-047, 
Establishing New Mexico as a Leader in Addressing Climate Change, that directed new emission 
reduction strategies to address climate change in New Mexico. This order built on actions taken 
in 2006 pursuant to Executive Order 2006-069, New Mexico Climate Change Action, in which 
the Governor directed state agencies to follow several recommendations of the Climate Change 
Advisory Group. The 2009 Order maintains a state government implementation team that is 
tasked with ensuring that the policies from the order are carried out. Those policies include: 

• Continuing to participate in the Western Climate Initiative to develop a regional GHG 
emission reduction program that addresses the unique characteristics of New Mexico; 

• Working with the State’s electrical utilities and stakeholders to develop recommendations 
for reducing GHG emissions from existing coal-fired power plants within the State’s 
jurisdiction; 

• Developing recommendations for establishing an emission performance standard for new 
fossil- fueled generating facilities and new long-term power purchase agreements; 

• Developing recommendations for offset protocols that are consistent with the Western 
Climate Initiative; 

• Evaluating mechanisms for quantifying and awarding GHG emission allowances for 
emission reductions that occur before mandatory state or Federal cap-and-trade programs 
require such reductions; 

• Convening a Resilience Advisory Group to develop a plan for adapting to climate 
changes; and, 

• Strengthening State government efforts to reduce emissions associated with energy use 
and transportation in state government operations. 

The 2006 Executive Order addressed the recommendations of the New Mexico Climate Change 
Advisory Group that included GHG emission reduction goals originally targeted to meet year 
2000 levels by 2012, 10 percent below 2000 levels by 2020, and 75 percent below 2000 levels by 
2050 (New Mexico Climate Change Advisory Group 2006). 

NMED GHG Permitting and Reporting for Title V Facilities 

A permit revision was prepared on behalf of PNM for the Generating Station and submitted on 
August 29, 2016. On November 10, 2016, NMED issued a new Title V Operating Permit for the 
Generating Station with an expiration date of November 10, 2021 (NMED 2016a). As allowed 
after the June 2014 court decision (Utility Air Regulatory Group v. EPA (134 S. Ct. 2427 
[2014]), the permit specifies maximum limits for GHG emissions both before and after the 
December 31, 2017 closure of Units 2 and 3. Table 3.2-1 summarizes these permitted GHG 
emissions.  
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Table 3.2-1: Generating Station GHG Emissions Allowed by NMED Title V Permit 

Pollutant and Operating Scenario Allowable CO2e Emissions (MT CO2e/yr) 
Pre-SIP (Before construction of controls), Units 1 – 4 17,827,333 
Post-SIP, Units 1 and 4 only 9,168,738 
Source: NMED 2016a 
SIP – State Implementation Plan, MT – metric tonnes, CO2e – carbon dioxide equivalent 

Pursuant to 20.2.73 New Mexico Administrative Code – Notice of Intent and Emissions 
Inventory Requirements, GHG emissions data are required to be submitted to NMED from Title 
V sources subject to permit requirements under 20.2.70 NMAC (NMED 2015b). Final 
procedures for reporting and quantifying GHG emissions were issued by NMED in May 2015 
(NMED 2015c). Further, NMED accepts GHG emission reports submitted to the EPA pursuant 
to 40 CFR Part 98 as a method of complying with 20.2.73 NMAC GHG emissions reporting 
requirements. Part 98 Subpart D – Electricity Generation, applies to power plants. 

For Title V sources, excluding stationary combustion sources at oil and gas facilities, the existing 
rule requires CO2 and CH4 emissions to be quantified and reported annually. Facilities subject to 
NMED GHG reporting are to apply the EPA GHG emission factors, other EPA-approved 
methods applied to facilities not subject to federal reporting; the 2015 NMED procedures; or 
Best Available Data only for sources lacking quantification methods under EPA methods or 
NMED procedures. The rule also requires applying EPA methods to Title V permitted facilities 
not otherwise subject to federal reporting, using NMED procedures; or Best Available Data only 
for sources lacking quantification methods under EPA methods or NMED procedures. The 
NMED procedures specify or reference acceptable EPA calculation methods and emission 
factors that Title V source owners must use when preparing GHG emissions data reports for 
submission to NMED, as specified in 20.2.73 NMAC (NMED 2015c). 

3.2.2. Affected Environment Pre-2017 
Compared to 1990, annual GHG emissions in the U.S. have increased by about 3.5 percent, 
based on 2015 reported data. This reflects a general decrease of 10 percent since the highest 
reported year of 2007 (7,349,000 MT CO2e) which represented a 15 percent increase compared 
to 1990. However, year-to-year, emissions are shown to increase or decrease due to changes in 
the economy, the price of fuel, weather, and other factors. In 2015 (the most recent year with 
available results), overall GHG emissions decreased about 2 percent from 2014 levels. This 
decrease was attributed to an overall decrease in fossil fuel combustion, and a continuing trend 
away from coal towards natural gas as the fuel source for electrical generation (EPA 2017i). 

3.2.2.1. Greenhouse Gas Compounds 

Principal GHGs include CO2, CH4, N2O, HFCs, PFCs, SF6, and other fluorinated gases, 
including nitrogen trifluoride and hydrofluorinated ethers. GHGs occur naturally in association 
volcanoes, forest fires, and biological processes such as enteric fermentation and aerobic 
decomposition. They are also produced by combustion of fuels, industrial processes, agricultural 
operations, waste management, and land use changes such as loss of farmland to urbanization. 
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The most common GHG from human activity (fuel combustion) is CO2, followed by CH4 and 
N2O (EPA 2017g). 

Larger GHG emissions lead to higher concentrations of GHGs in the atmosphere. GHG 
concentrations are measured in units of ppm, ppb, and parts per trillion (ppt). One ppm is 
equivalent to 1 cubic centimeter (cc) of pure gas diluted in 1 cubic meter of air. Similarly, 1 ppb 
is 1 cc diluted in 1,000 cubic meters, and 1 ppt is 1 cc diluted in 1,000,000 cubic meters 
(EPA 2017g). 

Carbon Dioxide (CO2) 

CO2 enters the atmosphere through burning fossil fuels (i.e., coal, natural gas, and petroleum 
products), decomposition of solid waste, trees and wood products, fermentation, respiration of 
animals, and also as a result of certain chemical reactions, such as manufacture of cement. CO2 is 
removed from the atmosphere (or “sequestered”) when it is absorbed by plants as part of the 
biologic carbon cycle. Atmospheric CO2 is part of this global carbon cycle. Additional CO2 
accumulates in the atmosphere, as ambient concentrations have increased from about 280 ppm in 
pre-industrial times to about 390 ppm currently, a 39 percent increase. The IPCC notes that “this 
concentration has not been exceeded during the past 420,000 years, and likely not during the past 
20 million years. The rate of increase over the past century is unprecedented, at least during the 
past 20,000 years” (EPA 2017g; IPCC 2007). 

Global Warming Potential (GWP) is a quantified measure of the globally averaged capability, 
relative to CO2 gas, of a particular GHG species to generate the “greenhouse” effect. It is defined 
as the cumulative radiative forcing factor of both direct and indirect effects integrated over a 
period of time from the emission of a unit mass of gas relative to CO2 as the reference gas. CO2 
is assigned a GWP of unity (1). For other GHGs, the CO2e emissions are calculated by 
multiplying the mass emissions of that GHG species by its EPA-defined GWP coefficient. 
Adding up the resultant products for all GHGs emitted by a source yields a single value of CO2e, 
typically in MT (EPA 2017g; 2017h). 

Methane (CH4) 

CH4 is primarily produced through anaerobic decomposition of organic matter in biological 
systems. Agricultural processes such as wetland rice cultivation, enteric fermentation in ruminant 
animals (e.g., cows), and the decomposition of animal wastes emit CH4, as does the 
decomposition of municipal solid wastes. CH4 is also emitted as a fugitive emission during the 
production and distribution of natural gas and petroleum. Of interest for this analysis are GHGs 
released as a by-product of coal mining and incomplete fossil fuel combustion. Atmospheric CH4 
concentrations have increased by about 160 percent since pre-industrial times, although the rate 
of increase has been declining. It has been estimated that slightly more than half of the current 
CH4 flux to the atmosphere is anthropogenic, from human activities such as agriculture, fossil 
fuel use, and waste disposal. The EPA’s defined GWP coefficient for CH4 is 25 and its 
persistence in the atmosphere is estimated to be about 9 to 15 years (EPA 2017g; 2017h). 
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Nitrous Oxide (N2O) 

N2O is emitted during agricultural and industrial activities, as well as by reaction with nitrogen 
during combustion of fossil fuels and solid waste. Anthropogenic sources of N2O emissions 
include agricultural soils, especially the use of synthetic and manure fertilizers; fossil fuel 
combustion, especially from mobile combustion; adipic (nylon) and nitric acid production; 
wastewater treatment and waste combustion; and biomass burning. The atmospheric 
concentration of N2O has increased by about 19 percent since 1750, from a pre-industrial value 
of about 270 ppb to about 320 ppb today, a concentration that has not been exceeded during the 
last thousand years. The EPA-defined GWP coefficient of N2O is 298, and its persistence in the 
atmosphere is estimated to be about 110 to 120 years (EPA 2017g; 2017h). 

Fluorinated Gases 

HFCs, PFCs, and SF6 are synthetic, powerful GHGs that are emitted from a variety of industrial 
processes. Fluorinated gases are sometimes used as substitutes for ozone-depleting substances 
(e.g., chlorofluorocarbons, hydrochlorofluorocarbons, and halons). In the electric utility industry, 
SF6 is used as a dielectric gas in high-voltage equipment, such as switchgear and circuit breakers. 
As a man-made gas, SF6 in the atmosphere has increased from 0 to about 7 ppt in modern times. 
Due to their high cost, measures are taken to limit loss of these fluorinated gases to small 
quantities relative to combustion by-products. However, these gases are potent GHGs, and are 
sometimes referred to as “High GWP gases” with estimated persistence in the atmosphere 
ranging from 1.5 to 50,000 years. Of these, SF6 is the most potent, with an EPA-defined GWP of 
22,800 and an estimated persistence of about 3,200 years (EPA 2017g; 2017h). 

3.2.2.2. GHG Emission Inventory Information 

The assembly of emission inventory data pursuant to the Mandatory Reporting Rule of 2009 has 
allowed the first quantitative measurements of the magnitude of GHG emissions at the individual 
sector and facility level. Using these data, it becomes possible to understand the actual 
distribution and magnitude of GHG sources nationwide. Specifically, the Mandatory Reporting 
Rule (40 CFR Part 98) applies to direct GHG emitters, fossil fuel suppliers, industrial gas 
suppliers, and facilities that inject CO2 underground for sequestration. Reporting is at the facility 
level across 41 industrial categories. The reported GHG emissions allows the EPA to 
disaggregate national inventory estimates to highlight differences across regions and sub-
categories of emissions, along with enhancing application of quality assurance/quality control 
procedures and assessment of uncertainties. One objective in assembling this information is that 
it can help identify reasonable approaches to limit or control emissions of GHG, and achieve 
emission reduction targets in the future.  

The EPA reports that compared to 1990 totals, the 2015 annual total emissions of CO2 were 
5.6 percent higher, while total emissions of CH4 were 16.0 percent lower and total emissions of 
N2O were 6.9 percent lower. During the same period, aggregate weighted emissions of HFCs, 
PFCs, SF6, and nitrogen trifluoride rose by 85.3 percent. Despite being emitted in smaller 
quantities relative to the other principal GHGs, emissions of HFCs, PFCs, SF6, and nitrogen 
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trifluoride are significant because many of them have extremely high GWPs, and long 
atmospheric lifetimes (EPA 2017i). 

GHG emissions in the U.S. were partly offset, EPA reports, by carbon sequestration in managed 
forests, trees in urban areas, agricultural soils, landfilled yard trimmings, and coastal wetlands. 
These were estimated to offset 11.8 percent of total GHG emissions in 2015. Total U.S. GHG 
emissions have increased by 3.5 percent from 1990 to 2015; however, in recent years, review of 
GHG emissions data has indicated a general trend of declining GHG emissions nationwide, and 
across most sectors, where net emissions in 2015 were 11.5 percent below 2005 levels 
(EPA 2017i). 

EPA Publication of GHG Emission Inventory Data 

The EPA publishes the Inventory of U.S. Greenhouse Gas Emissions and Sinks, which is 
updated annually. This detailed report contains estimates of the total national GHG emissions 
and removals associated with various human activities in all 50 states. From the current report, 
summary data regarding the main sources of GHG emissions in the U.S. are described below 
(EPA 2017i): 

• Electric power generation accounts for 29.5 percent of GHG emissions nationwide. Over 
66 percent of electric power is generated by burning fossil fuels, mainly coal and natural 
gas. Comparing annual data for 1990 and 2015, GHG emissions from electric power 
generation in the U.S. have increased by only 4 percent. This change reflects substantial 
reductions observed since 2005, because in that year GHG emissions from power 
generation were over 30 percent higher than in 1990. The decrease since 2005 is 
explained by a sector-wide shift from coal to natural gas combustion; total generation 
from fossil fuels was relatively constant from 2008 to 2015, but the portion of total 
generation from natural gas has increased by approximately 50 percent over that same 
span. 

• Coal mining emissions account for about 0.9 percent of GHG emissions nationwide, 
mostly as CH4. Coal mining CH4 emissions account for almost 22 percent of total CH4 
emissions for the energy sector in the U.S. In 2015, this total was 60.9 MT CO2e. 
Comparing annual data for 1990 and 2015, CH4 emissions from coal mining in the U.S. 
have decreased by nearly 37 percent. This decrease reflects substantial reductions in coal 
production for electric power generation and other end uses.  

• Transportation activities accounted for 27.4 percent of U.S. GHG emissions in 2015. The 
largest sources were passenger cars (41.9 percent), freight trucks (22.9 percent), light-
duty trucks (18.0 percent), commercial aircraft (6.6 percent), and rail (2.6 percent). 

• Industry accounts for 21.4 percent of GHG emissions nationwide according to 2015 data. 
GHG emissions from industry are associated mainly with burning fossil fuels (e.g., coal, 
natural gas) for heat energy as well as emissions from certain chemical reactions 
necessary to produce goods from raw materials. 
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• Commercial and residential uses account for 12.3 percent of GHG emissions nationwide 
as of 2015. GHG emissions from businesses and homes result primarily from fossil fuels 
burned for heat, the use of certain products that contain GHGs, and the handling and 
disposal of domestic wastes. 

• In 2015, agricultural activities were responsible for about 8.7 percent of total U.S. GHG 
emissions. CH4, N2O, and CO2 were the primary GHGs emitted by agricultural activities. 

• Land use and forestry offsets of CO2 emissions (actions that absorb or sequester carbon) 
reported for 2015 resulted in a net offset of approximately 11.8 percent of total (i.e., 
gross) GHG emissions in 2015. Since 1990, well-managed forests and other lands have 
absorbed more CO2 from the atmosphere than they emit. 

Trends in CO2 emissions from fossil fuel combustion are influenced by many long-term and 
short-term factors. On a year-to-year basis, the overall consumption of fossil fuels in the U.S. 
and other countries fluctuates in response to changes in general economic conditions, energy 
prices, weather, and the availability of non-fossil alternatives.  

Coal Mining and Electric Power Generation 

Three types of coal mining-related activities release CH4 to the atmosphere: underground 
mining, surface mining, and coal-handling activities. While surface mines account for the 
majority of U.S. coal production, underground coal mines, such as the San Juan Mine, contribute 
the largest share of CH4 emissions due to the typically higher CH4 content of coal in the deeper 
underground coal seams. As reported for 2015, 305 underground coal mines and 529 surface 
mines were operating in the United States. These sources accounted for total CH4 emissions from 
coal mining estimated to be 2.44 million tons (60.9 million MT [MMT] CO2e), a decline of 
37 percent since 1990. Of this amount, underground mines accounted for approximately 
73 percent, surface mines accounted for 14 percent, and coal-handling emissions accounted for 
13 percent (EPA 2017i).  

The electric utility sector involves the generation, transmission, and distribution of electricity. 
CO2 comprises the vast majority (over 99 percent) of GHG emissions from this sector, but small 
amounts of CH4 and N2O are also emitted. These gases are released during the combustion of 
fossil fuels (i.e., coal, oil, and natural gas) to generate electricity. While emissions from the 
electric power sector have increased by 4 percent since 1990, the carbon intensity of the electric 
power sector, in terms of CO2e per BTU has decreased by 16 percent during that same 
timeframe. This trend is a result of several key drivers. Coal-fired electricity generation (in 
kilowatt-hours [kWh]) decreased from almost 54 percent of generation in 1990 to 34 percent in 
2015. This coincided with an increase in natural gas and renewable energy generation. Natural 
gas generation (in kWh) represented 11 percent of electric power generation in 1990, and 
increased over the 26-year period to represent 32 percent of electric power generation in 2015 
(EPA 2017i). This recent growth is attributed to the reputation of natural gas as a “clean” fuel 
and increased supply from recovery of underground reserves in the U.S., which has driven 
down prices. 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.2-12 

Petroleum accounts for less than 1 percent of electricity generation, down significantly from the 
past. The remaining generation comes from nuclear plants (about 20 percent) and renewable 
sources (about 10 percent), which include hydroelectric, geothermal, biomass (wood and 
agricultural wastes), wind, and solar (photovoltaic and thermal). Geothermal and biomass 
sources typically release fewer GHGs than fossil fuel combustion; and hydroelectric, wind, and 
solar do not direct emit GHGs (EPA 2017g). Various generation technologies have greatly 
differing intensity of GHG emissions; Table 3.2-2 compares relative GHG hourly emission rates 
for various generating resources in units of kilogram (kg) per MW-hour and lb per MW-hour. 
The Interim Standard referenced in Table 3.2-2 is per the California Public Utilities Commission 
Decision No. 07-01-039, January 25, 2007 (SB 1368). 

Table 3.2-2: Comparison of GHG Emission Rates for Different Generation Technologies 

Generating Units CO2e Rates kg/MW-hr CO2e Rates lb/MW-hr Percent of Standard 
Conventional Gas-Fired Turbinea 533 1,175 107% 
Interim Standardb 499 1,100 100% 
Combined Cycle Gas-Firedc 377 832 76% 
Geothermald 107 236 21% 
Solar Thermal or Nuclear 0 0 0% 
Sources: EPA 2017i; 2017j 
kg/MW-hr = kilogram(s) per megawatt-hour (same as grams per kilowatt-hour) lb/MW-hr = pound(s) per megawatt-hour 
a Conventional gas-fired is steam turbine or simple-cycle gas turbine, 34 percent efficiency. 
b California Public Utilities Commission Decision No. 07-01-039, January 25, 2007 (SB 1368). 
c Combined cycle is gas turbine with steam turbine, 48 percent composite efficiency. 
d Saturated steam, 24 percent efficiency (no superheat). 

GHG Emission Inventory for New Mexico 

At the New Mexico state level, Table 3.2-3 shows reported statewide GHG emissions from all 
sources for 2007, 2010, and 2013 (NMED 2016b). The state compiles this information on a tri-
annual basis, so that 2013 data are the most recent figures available. The GHG emissions for the 
Generating Station alone based on Part 75 stack monitoring data are shown in Table 3.2-3 to put 
in context this large individual source in the region (PNM 2017b; EPA 2017j). 

As shown in Table 3.2-3, electric power generation, including the Generating Station, comprised 
32 percent of GHG emissions in geographic New Mexico for the 2013 reporting year, which is in 
line with national averages. The fossil fuel production industries accounted for almost 25 percent 
of total New Mexico GHG emissions, followed by transportation (cars, trucks, rail, and aircraft) 
at 15 percent (NMED 2016b). Of statewide electrical power generation emissions, the 
Generating Station contributed 37.5 percent. The San Juan Mine-reported GHG emissions, 
comprised mostly of CH4 emanated from mined coal, were over half of the statewide total, and 
the Generating Station contribution was 12 percent of the statewide total (SJCC 2017a, 
PNM 2017b).  
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Table 3.2-3: Statewide GHG Emissions for New Mexico – by Industrial Sector 

Source Categorya 2007 2010 2013 
2013 Sector 
Portion of 

Annual GHG 

2007-2013 
Average 

2007-2013 
Percent 
Change  

 MMT 
CO2e 

MMT 
CO2e 

MMT 
CO2e Percent MMT 

CO2e Percent 

Electricity Generation – San Juan Generating 
Station b 10.797 12.167 10.731 12.1% 11.232 -0.61% 

Electricity Generation - Statewide       
Coal 28.6 25.5 24.4 27.6% 26.2 -14.69% 
Natural Gas 3.3 3.3 4.1 4.6% 3.6 24.24% 
Petroleum (fuel or distillate oil) 0 0 0 0.0% 0.0 0.00% 

Electricity Generation – Subtotals 31.9 28.8 28.5 32.2% 29.7 -10.66% 
Residential/Commercial/Non-Fossil 
Industrial       

Coal  7.7 6.3 7.9 8.9% 7.3 2.60% 
Natural Gas 3.9 3.2 3.3 3.7% 3.5 -15.38% 
Petroleum (fuel or distillate oil) 3.6 3.0 4.5 5.1% 3.7 25.00% 

Residential/Commercial/Non-Fossil 
Industrial Subtotals 15.2 12.5 15.7 17.8% 14.5 3.29% 

Transportation (Cars, Light Trucks, Rail, 
Aircraft) 15.1 13.0 13.6 15.4% 13.9 -9.93% 

Fossil Fuel Industry       
Coal Mining (CH4) 1.3 1.9 1.4 1.6% 1.5 7.69% 
Natural Gas Extraction/Transport 24.0 21.3 16.7 18.9% 20.7 -30.42% 
Petroleum Production/Refining 2.1 2.4 3.0 3.4% 2.5 42.86% 

Fossil Fuel Industry Subtotals 27.4 25.6 21.1 23.9% 24.7 -22.99% 
Industrial Processes (PFC/SF6/Cement Prod.) 1.4 1.1 1.4 1.6% 1.3 0.00% 
Waste Management       

Solid Waste Management 1.1 1.5 1.6 1.8% 1.4 45.45% 
Wastewater Management 0.2 0.2 0.2 0.2% 0.2 0.00% 

Waste Management Subtotals 1.3 1.7 1.8 2.0% 1.6 38.46% 
Agriculture       

Manure Mgmt. and Enteric 
Fermentation (CH4) 

4.7 4.9 5.2 5.9% 4.9 10.64% 

Agricultural Soils (N2O) 1.4 1.1 1.1 1.2% 1.2 -21.43% 
Agriculture Subtotals 6.1 6.0 6.3 7.1% 6.1 3.28% 

Annual Totals 98.4 88.7 88.4  91.8  
Source: NMED 2016b; PNM 2017b 
MMT CO2e = Million metric tonnes of CO2 equivalent emissions, CH4 – methane, PFC – perfluorocarbon, SF6 – sulfur hexafluoride, N2O – 
nitrous oxide 
a Categories as identified in the most recent NMED Statewide GHG Emission Inventory Report.  
b Generating Station total GHG emissions reported under 40 CFR § 98, Subpart D.  
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Regional Methane Hot Spot in the Four Corners Region 

Several 2014 reports based on data collected by a satellite-based mapping program for 
atmospheric CH4 found relatively higher levels of CH4 in an area of about 2,500 square miles 
over the Four Corners region than elsewhere in the nation (referred to as a “methane hot spot”). 
It was noted that “[oil and gas] Operators in Four Corners report higher emissions than any other 
basin in the new EPA GHG reporting program subpart W (NASA 2014).” Further updates based 
on new mapping data primarily attributed the CH4 levels to fugitive releases from natural gas 
production infrastructure, amounting to a few hundred mapped point sources. The top ten 
emitters were stated to account for about one-quarter of total basin emissions (Frankenberg et al. 
2016).  

These studies indicated that oil and gas extraction and proposed increases in shale gas production 
in the area were the primary source of elevated CH4 levels, although coal bed CH4 is identified as 
a smaller contributor. This type of concentrated regional phenomena does not change the global 
baseline information for GHG concentrations, as the climate change effects of GHGs are spread 
over larger regions beyond the initial location of the emissions. 

GHG Emissions from the San Juan Mine 

SJCC submits annual Federal and New Mexico reports on San Juan Mine GHG emissions 
associated with underground mining and secondary crushing on the surface. Table 3.2-4 
summarizes these emissions, predominantly CH4, from the San Juan Mine from 2011 to 2016. 
One metric of emission intensity is the GHG emitted per ton of coal produced. This value varies 
between 0.10 to 0.20 tons GHG per ton coal produced at the San Juan Mine, and averaged 
0.16 for the six years from 2011-2016 (SJCC 2017a; Ecosphere 2017b). Based on the statewide 
inventory in Table 3.2-3, reported GHG emissions for the San Juan Mine were approximately 
58 percent of the total coal-mining GHG emissions for the state of New Mexico in 2013 
(NMED 2016b).  

Table 3.2-4: San Juan Mine Historic Coal Production and GHG Emissions – 2011-2016 

Reporting 
Year 

San Juan Mine 
Coal 

Production  

Est. GHG from 
Coal Prep 
Secondary 

Crushing Only 

Reported Mine 
GHG Emissions 

Total Annual 
GHG Emissions 
for Coal Mining 

and Prep. 

GHG Emissions per 
Ton of Coal 
Produced 

 103 tons/yr MT CO2e/yr MT CO2e/yr MT CO2e/yr MT CO2e/Ton Coal 
2011 3,983 33,547 682,141 715,688 0.18 
2012 5,414 37,998 772,621 810,619 0.16 
2013 5,989 40,027 813,874 853,901 0.14 
2014 8,800 41,229 838,326 879,555 0.10 
2015 6,505 53,134 1,080,389 1,133,523 0.17 
2016 4,317 31,697 810,824 845,521 0.20 

 Sources: SJCC 2017a; Ecosphere 2017b 
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A minor amount (approximately 5 percent of total mine emissions) of additional CH4 release 
occurs with the secondary crushing of the coal in a closed building during processing at the 
surface in the coal preparation plant. As noted in the San Juan Mine Permit 14-01, Subpart 900, 
Section 900.B(3), “the plant further crushes the product to meet contract criteria.” Table 3.2-4 
includes estimates of the mine vent GHG releases and for coal crushing based on the assumption 
that secondary crushing occurs for all coal mined (SJCC 2017a; Ecosphere 2017b). 

Mobile GHG emissions from the San Juan Mine result from support vehicles and equipment in 
the form of engine exhaust. As an underground mine, the level of operation for aboveground 
engine-driven equipment is much less than for a surface coal mine of comparable output. 
Reported CO2 emissions for San Juan Mine reflect operation of the surface engine-driven 
equipment. Between 2008 and 2016, the engine exhaust CO2 emissions averaged less than 
0.1 percent of the total mine CH4 emissions on a CO2e basis (SJCC 2017a). Consequently, these 
surface GHG emissions are viewed as negligible compared to the underground mining and coal 
crushing emissions CH4 summarized in Table 3.2-4. 

GHG Emissions from the Generating Station 

Although there are no federal actions proposed at the Generating Station, GHG emissions from 
past and future operations of the Generating Station are quantified and evaluated in order to 
evaluate the potential indirect effects of combustion of the coal produced at the San Juan Mine 
under the Proposed Action and alternatives. Such emissions include products of combustion of 
coal in boilers, operation of cooling towers, coal handling and grinding, and ancillary support 
activities. In additional to coal combustion, a relatively small amount of fuel oil is combusted 
during boiler start up, and GHG from this start-up fuel is also accounted for in the emission 
inventory.  

GHG emissions from coal combustion and storage at the Generating Station were estimated for 
the following three separate scenarios (PNM 2017b; AECOM 2017c): 

• Pre-SIP Controls (2008-2015): Coal-fired boiler Units 1, 2, 3, and 4 at the Generating 
Station operating before installation of SNCR controls for the criteria pollutant NOX 
under the SIP. This scenario is assumed to span the years 2008-2015. 

• Interim-SIP Controls (2016-2017): SNCR controls installed on Units 1 and 4, while Units 
2 and 3 are still operating pending retirement as specified in the SIP. This scenario is 
assumed to span the years 2016-2017.  

• Post-SIP Controls (2018-2033): Units 1 and 4 operating with SNCR and Units 2 and 3 
retired (by December 31, 2017). This scenario is assumed to span the years 2018-2033, 
the length of mining in the DLE and is described in detail in Section 3.2.3. 

The 40 CFR Part 98 Subpart D electricity generation category comprises fossil fuel fired units 
(e.g., individual boiler-turbine-generator systems) that are required to monitor and report to EPA 
CO2 emissions year-round under the Mandatory Reporting Rule of 2009. For this analysis, EPA-
referenced emission factors were used to supplement the monitored CO2 emissions to account for 
CH4 and N2O, and GWP potential factors were used to convert these emissions to CO2e. 
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The four coal-fired boilers are subject to annual reporting of GHG emissions under the EPA’s 
Mandatory Reporting Rule (40 CFR Part 98 Subpart D, Electricity Generation). For utility power 
plants, such as the Generating Station, CO2 continuous emission monitoring systems are installed 
on the unit stacks pursuant to 40 CFR Part 75. The monitored CO2 emissions data is 
subsequently reported to EPA, following the methods described in 40 CFR 98.33(c). The use of 
stringent Part 75 stack monitoring methods for CO2, the largest emitted GHG, provides highly 
accurate and quality-assured data.  

The CH4 and N2O emissions for Generating Station coal combustion were estimated using 
40 CFR Part 98.33(c) Equation C-10. Equation C-10 utilizes the annual heat input from fuel 
combustion and fuel-specific emission factors from Table C-2 in 40 CFR Part 98 Subpart C. The 
fuel specific emission factors from these regulatory references used to estimate CH4 and N2O 
emissions are listed in Table 3.2-5. 

Table 3.2-5: Generating Station GHG Emission Factors (Ref. 40 CFR 98.33(c))  

Fuel Type CH4 Emission Factor 
(kg CH4/MMBtu) 

N2O Emission Factor 
(kg N2O/MMBtu) 

Coal and Coke 0.01 0.0016 
Petroleum 0.003 0.0006 

To estimate the fugitive CH4 emissions from coal storage at the plant stockpile, the method 
described in the California Code of Regulations Title 17 Subchapter 10 Section 95125(j)1 was 
used in conjunction with an emission factor provided in the Inventory of U.S. Greenhouse Gas 
Emissions and Sinks: 1990-2015, Annex 3 Methodological Descriptions for Additional Source or 
Sink Categories (EPA 2017i). The emission factor selected from Annex 3 was for post-mining in 
the San Juan Basin, and is equal to 2.4 standard cubic feet of CH4 per short ton of coal added to 
the stockpile (PNM 2017b).  

Support equipment and other engine-driven equipment at the Generating Station also contribute 
GHG emissions in engine exhaust. In comparison to stationary source GHG emissions from the 
coal-fired boiler units, the mobile and fugitive source GHG emissions comprise a small fraction 
of total facility GHG emissions, and are an even smaller contribution to regional and global 
emissions.  

Table 3.2-6 lists the total annual GHG emissions for the Generating Station operation from 2008 
to 2015, which precedes the changes specified in the New Mexico SIP. Historically, Units 1 and 
2 have each contributed about 20 percent to these totals, and Units 3 and 4 approximately 
30 percent each. Coal combustion for power generation comprises approximately 99.9 percent of 
the Generating Station GHG emissions from power generation and coal storage. Table 3.2-6 also 
shows that between 2008 and 2015, emissions were lowest in 2015 because Units 1 and 4 were 
taken off-line for part of the year to install the SNCR control technology for NOX (PNM 2017b). 

                                                           
1 California Code of Regulations Title 17 Subchapter 10 Section 95125(j) provide the most reliable calculation method for this purpose. Results 
were provided by PNM. 
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Table 3.2-6: Generating Station GHG Emissions (2008-2015)  

Year Total CO2 

Emissions 
Total CH4 
Emissions 

Total N2O 
Emissions 

Total CO2e 
Emissions 

Combustion 
CO2 

Emissions 

Combustion 
CH4 

Emissions 

Combustion 
N2O 

Emissions 

Combustion 
CO2e 

Emissions 

Storage 
CH4 

Emissions 

Storage CO2e 
Emissions 

2008 10,797,273 1,549 184 10,890,962 10,797,273 1,268 184 10,883,938 281 7,024 
2009 12,140,476 1,703 204 12,243,775 12,140,476 1,400 204 12,236,205 303 7,570 
2010 10,651,738 1,462 175 10,740,330 10,651,738 1,200 175 10,733,770 262 6,560 
2011 11,732,434 1,651 197 11,832,524 11,732,434 1,357 197 11,825,176 294 7,348 
2012 10,801,267 1,510 181 10,892,993 10,801,267 1,245 181 10,886,372 265 6,621 
2013 11,301,683 1,527 181 11,393,829 11,301,683 1,245 181 11,386,775 282 7,054 
2014 11,198,644 1,574 188 11,293,903 11,198,644 1,289 188 11,286,788 285 7,115 
2015 9,843,308 1,382 165 9,926,987 9,843,308 1,133 165 9,920,766 249 6,222 
Average 11,058,353 1,545 184 11,151,913 11,058,353 1,267 184 11,144,974 278 6,939 
Source: PNM 2017b 
Note: all units in MT (metric tonnes); CH4 – methane, N2O – nitrous oxide, CO2e – carbon dioxide equivalents. Variations in constituents year to year dependent on variation in proportions of coal 
versus fuel oil used for electricity generation at the Generating Station. 
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In 2016 and 2017, SNCR technology was installed on Units 1 and 4. During this period, 
generation declined by about 5 percent, primarily due to downtime for Units 1 and 4 to install 
improved emissions controls (total generation per year was 11,390,619 MW-hours versus the 
11.9 million MW-hours per year generated between 2008 and 2015). Average GHG emissions at 
the Generating Station for 2016 and 2017 are listed in Table 3.2-7. Greater reliance on Units 2 
and 3 during this period resulted in a slight increase in the GHG emissions for those 2 years, with 
(11,365,795 MT CO2e emitted per year compared to 11,151,913 MT CO2e emitted per year on 
average between 2008 and 2015).  

As shown in Table 3.2-7, the total CO2e emissions from the Generating Station is 
11,365,795 MT. This value is well below the NMED Title V permit limit of 17,827,333 MT. 
Of the total CO2e, almost all results from combustion-related emissions of CO2. 

Table 3.2-7: Summary of Annual GHG Emissions from the Generating Station in 2016 and 
2017 

Emissions MT 
Total CO2 11,270,239 
Total CH4 1,569 
Total N2O 189 
Total CO2e 11,365,795 
Combust CO2 11,270,239 
Combust CH4 1,299 
Combust N2O 189 
Combust CO2e 11,359,030 
Storage CH4 271 
Storage CO2e 6,765 
Source: PNM 2017b 
MT - metric tonnes, CH4 – methane, N2O – nitrous oxide, CO2e – carbon dioxide equivalents  

3.2.3. Changes to Affected Environment due to Compliance with the State 
Implementation Plan 

As described above, to comply with the SIP, Units 2 and 3 at the Generating Station were shut 
down at the end of 2017, which decreased emissions from the Generating Station by 
approximately half (79 FR 196 [October 9, 2014]). As shown in Table 3.2-8 below, total GHG 
emissions from the Generating Station in 2018 are calculated to be 6,095,013 MT CO2e, which 
represents a 45 percent decrease in annual GHG emissions from the Generating Station between 
2008 and 2015 (PNM 2017b). This value is below the 2018 NMED Title V limit of 
91,268,738 MT CO2e. Consequently, following implementation of the SIP and a 45 percent 
decrease in annual GHG emissions, the Generating Station would contribute approximately 
7 percent of the total GHG emissions from the electrical generation sector in the region, 
assuming total state-wide GHG emissions would be the same as 2013 emissions, compared to the 
12 percent average contribution to regional GHG emissions across the reporting years 2007, 
2010, and 2013.  
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Table 3.2-8: Change in GHG Emissions from the Generating Station Resulting from 
Compliance with SIP  

  Generation  GHG Emissions GHG Emission Factor 
 MW-hrs/yr CO2e/yr (MT) CO2e kg/MW-hr 

Historic GHG Emission (Pre-SIP)  
[average 2008 to 2015] 11,962,331 11,151,913 932 

GHG Emissions following SIP Conformance  
[post-2017] 6,056,260 6,095,013 1006 

Change in Generating and Emissions -5,906,071 -5,056,900 66 
Percent Change - 49% - 45% 7% 
Source: PNM 2017b 
MT - metric tonnes, SIP – State Implementation Plan, CO2e – carbon dioxide equivalents 

Consequent to the shutdown of Units 2 and 3 at the Generating Station, the volume of coal mined 
at San Juan Mine decreased by approximately half beginning in 2018. The total GHG emission 
reductions for coal combustion power generation and on-site coal stockpiling at Generating 
Station are shown in Table 3.2-8. Implementation of the New Mexico SIP involves enhanced 
controls for emission reductions and unit retirements at the Generating Station. These measures 
had a substantial effect on the Post-SIP level of GHG emissions from the Generating Station, as 
illustrated in Table 3.2-8.  

Table 3.2-9 shows the breakdown of GHG emissions following compliance with the SIP between 
CO2, CH4, and N2O that are emitted through combustion and storage activities. As described 
previously, 99.9 percent of the GHG emissions result from coal combustion, while the remainder 
of the emissions is produced through coal storage. 

Table 3.2-9: Summary of GHG Estimated Emissions from the Generating Station Resulting 
from Compliance with the SIP  

Emissions MT 
Total CO2 6,043,786 
Total CH4 840 
Total N2O 101 
Total CO2e 6,095,013 
Combust CO2 6,043,786 
Combust CH4 697 
Combust N2O 101 
Combust CO2e 6,091,428 
Storage CH4 143 
Storage CO2e 3,585 
Source: PNM 2017b 
Note: Emissions estimated with Units 1 and 4 in operation, at levels equivalent to 2016. Coal storage stockpiles only release CH4 
MT - metric tonnes, CH4 – methane, N2O – nitrous oxide, CO2e – carbon dioxide equivalents 
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The detailed annual data for GHG emissions during the Interim-SIP and Post-SIP scenarios at the 
Generating Station are provided in Table 3.2-10. The calculation of the annual GHG emissions in 
this table follows the same methods as performed to characterize the emissions for the 
2008-2015 period, based on monitored CO2 emissions and calculated N2O and CH4 stack 
emissions. This data reflects retirement of Units 2 and 3 to meet the New Mexico SIP 
requirements, which results in reduction in GHG emissions at Generating Station by 45 percent.  

Table 3.2-10: GHG Emissions Resulting from Coal Combustion at the Generating Station 
under Alternative B 

Year Generation 
MW-hrs/yr 

CO2e 
MT/yr 

CO2e 
kg/MW-hr 

2018 6,056,260 6,095,013 1006 
2019 6,056,260 6,095,013 1006 
2020 6,056,260 6,095,013 1006 
2021 6,056,260 6,095,013 1006 
2022 (Jan-June) 3,028,130 3,047,506 1006 
5-Year Cumulative Emissions  27,427,558 ― 
Sources: PNM 2017b; EPA 2017 
CO2e = carbon dioxide equivalents; kg/MW-hr = kilograms per megawatt-hour (same as grams per kilowatt-hour) MT = 1,000 kg or 2,204.6 lb; 
MT/yr = metric tonnes per year MW-hrs/yr = megawatt-hours per year 
Note: Assumes maximum future annual capacity factor for Units 1 and 4 will match the highest year (2016) in the Pre-SIP period. Cumulative 
emissions are for 2018-2022 (inclusive). 

Because the San Juan Mine only produces coal for the use by the adjacent Generating Station 
there is a corresponding and proportional reduction in coal production and in CH4 releases from 
the mine (as described in Section 2 of the EIS). Post-2017, the provisions of the New Mexico 
SIP will result in a rate of approximately 3 million tpy coal mined from the San Juan Mine. The 
corresponding estimated annual GHG emissions from the San Juan Mine are approximately 
480,000 MT CO2e, representing an approximately 45 percent reduction in annual GHG 
emissions from the mine when compared to the historic average emissions from 2011 to 2015 
(SJCC 2017a). Both the pre-SIP and post-SIP GHG emissions were well in compliance with the 
NMED Title V permit limits (shown in Table 3.2-1). 

As described in Table 3.2-4, a mine-specific metric for GHG emissions from underground coal 
mining is the amount of GHG released (primarily CH4) per ton of coal produced. This factor 
takes into account the CH4 contained in a specific coal seam, as well as the nature of the 
extraction processes. As described in Section 3.2.2, over the years from 2011 to 2015, the 
San Juan Mine has had an average of 0.16 MT CO2e per ton of coal produced.  

Based on the historic average value of MT CO2e released per ton of coal mined, GHG emissions 
from San Juan Mine will be reduced by 45 percent compared to average pre-SIP level of 
approximately 879,000 MT CO2e per year.  
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3.2.4. Environmental Consequences 
GHG emissions from a source, or even a group of sources, cannot be directly attributed to any 
specific climate change impact area. Only global emissions can be potentially related to global 
impacts, which is the goal of climate modeling efforts. Therefore, designating a specific impact 
area for the climate change resource, while possible, would not be directly related to emissions 
from the sources affected by the Proposed Action. There are no direct source-impact 
relationships for the GHG emissions associated with the DLE and the Generating Station.  

The environmental analysis describes the GHG emissions over the duration of the Proposed 
Action, and a qualitative discussion of potential climate change impacts of continued operation 
of the San Juan Mine (both mining and coal storage) as well as the potential climate change 
impacts of combustion of the mined coal at the Generating Station.  

3.2.5. Alternative A: Proposed Action 
Both San Juan Mine and the Generating Station emit GHGs during normal operations and 
contribute incrementally to climate change; however, as described in Section 3.2.2, these 
emissions historically comprise much less than 1 percent of the U.S. GHG inventory contribution 
from the national electric power sector. The potential for incremental contribution to the global 
GHG inventory can be assessed based on reported emissions, and projected future operation of 
these facilities during the period of the Proposed Action.  

Although reasonable estimates for GHG emissions may be derived for a specific activity, there is 
uncertainty in evaluating longer-term emissions levels and the relationship between GHG 
sources and sinks over a lengthy and uncertain timeframe. Because climate change effects 
resulting from GHG emissions are global in scale, there is no reliable way to quantify whether or 
to what extent local GHG emissions can contribute to the larger phenomenon. There has been no 
characterization of air quality related values that pertain to existing GHG conditions or climate 
change direct or indirect effects that is specific to the region. 

As detailed in the following discussion, annual GHG emissions from the Generating Station and 
the San Juan Mine would be the same under the Proposed Action as described under the 
Environmental Baseline once conformance with the SIP provisions is achieved (Section 3.2.3).  

3.2.5.1. Direct Effects Due to San Juan Mine GHG Emissions 

As described in the Affected Environment, GHG emissions from the San Juan Mine are 
primarily the result of the CH4 released by underground extraction from the coal seam and 
primary crushing of the coal. These emissions are captured by the GVB wells and the mine 
ventilation shaft, and are reported pursuant to the requirements of 40 CFR § 98. The CH4 
emissions from this operation are characterized by high volumetric flow and low concentrations. 
A minor amount (approximately 5 percent of total mine emissions) of additional CH4 release 
occurs with the secondary crushing of the coal in a closed building during processing at the 
surface in the coal preparation plant (Ecosphere 2017b). Under the Proposed Action, SJCC 
would mine approximately 3 million tpy through 2033. Accordingly, estimated annual GHG 
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emissions from the San Juan Mine would remain as described in Section 3.2.3 (480,000 MT 
CO2e per year). These GHG emissions would amount to approximately 34 percent of total coal 
mining emissions in New Mexico (NMED 2016b), assuming total statewide coal mining 
emissions remained at 2013 levels, but less than 0.8 percent of national coal mining GHG 
emissions, assuming total national coal mining emissions remained at 2015 levels. In light of the 
global scale of climate change effects, the relative portion of the national-level emissions is more 
indicative of the incremental affect that is potentially attributable to the San Juan Mine. 
Therefore, GHG emissions from the San Juan Mine are considered permanent (once emitted 
emissions remain in the environment) but minor.  

Additional activities at the mine contribute smaller amounts of GHGs to the overall direct 
effects. These activities may include carbon black emissions from the operation of diesel 
stationary and mobile equipment; process fuel combustion emissions from heaters, engines, 
boilers, etc. These releases would be small compared to the CH4 released from the mined coal. 
Reported overall CO2 emissions for the San Juan Mine reflect operation of the surface 
combustion equipment and engine-driven equipment and that these equipment have very low 
potential to contribute to climate change effects. Historic data for fuel-combustion exhaust CO2 
emissions at San Juan Mine (2008 to 2015) averaged less than 0.1 percent of the total mine CH4 

emissions on a CO2-equivalent basis (SJCC 2017a). This corresponds to GHG emissions of less 
than 1,000 MT per year, and therefore fuel-combustion contribution to impacts are minor. This 
relative ratio would not be changed under the Proposed Action, since the combustion of fuel by 
surface equipment can be assumed roughly proportional to the amount of coal mined. 

3.2.5.2. Indirect Effects of Coal Combustion 

Coal mined under the DLE would be transported via conveyor to the Generating Station and 
combusted to produce electricity. The combustion of the coal mined within the DLE would 
indirectly result in generation of GHG emissions from the Generating Station.  

Key concepts in projecting future emissions for the Generating Station are capacity factor and 
potential to emit (PTE), as defined below: 

• Capacity factor is defined as actual use divided by theoretical design capacity. For 
generating units, this factor is typically expressed as actual MW-hrs generated in a year 
versus design rating in MW times 8,760 hours per year (maximum theoretical MW-hrs). 
Because generating units must be periodically shut down for maintenance and seldom 
operate at full design rating (load) to extend equipment life, capacity factor is always less 
than 100 percent, typically in the range of 80 to 95 percent for base load generating units, 
depending on overall reliability. 

• PTE is defined as maximum theoretical emissions for a pollutant at permitted operating 
conditions. Absent an operational limit in a facility permit, PTE is determined assuming 
maximum allowable emission rate at 100 percent capacity factor (full rated load for 
8,760 hours per year). However, since actual capacity factor is less than 100 percent, 
theoretical PTE is normally never achieved unless limited by permit condition. 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.2-23 

In comparison to the generating unit GHG emissions due to coal combustion at the Generating 
Station, mobile and fugitive source GHG emissions at the plant are estimated to amount to only 
0.5 percent of total GHG emissions related to the Generating Station (Ecosphere 2017b). 
Therefore, GHG emissions from power plant stacks are the best measure of future GHG 
emission effects from the facility. Based on projections from the Generating Station, the future 
GHG emission rates were conservatively estimated assuming a maximum future capacity factor 
and PTE equal to reported values for calendar year 2016, the highest level during the years 
preceding the Proposed Action (PNM 2017b).  

Estimated annual GHG emissions from the Generating Station during the period of the Proposed 
Action would be the same as described in Section 3.2.3 (approximately 6.1 million tons 
CO2e/year). Under the Proposed Action, between 2018 and 2033, the Generating Station would 
produce a total of approximately 97.5 million tons of CO2e. The Generating Station GHGs are 
shown in Figure 3.2-1, which illustrates the level of expected GHG emissions throughout the 
duration of the Proposed Action through 2033, after the reductions starting in 2018 
(AECOM 2017c). 

Putting this contribution on a national scale, which may be more indicative of the indirect 
contribution to climate change, combustion of the coal from the San Juan Mine would contribute 
about 0.3 percent of CO2 emissions from fossil-fuel fired electric power generation nationwide 
assuming national emissions remained the same as calendar year 2015 data (EPA 2107a). The 
GHG emissions lead to levels above natural fluctuation but the levels are compliant with the 
regulatory standard set by the NMED Title V permit. Therefore, while the Proposed Action 
would contribute to the effects of climate change, its contribution relative to other sources would 
be minor but permanent (i.e., within EPA precision limits of -2 to +5 percent). 

3.2.5.3. GHG Emissions Monetization Policy 

A protocol to estimate what is referenced as the “social cost of carbon” (SCC) associated with 
GHG emissions was developed by a federal Interagency Working Group (IWG), to assist 
agencies in addressing Executive Order 12866, which requires federal agencies to assess the cost 
and the benefits of proposed regulations as part of their regulatory impact analyses. The SCC is 
an estimate of the economic damages associated with an increase in CO2 emissions and is 
intended to be used as part of a cost-benefit analysis for proposed rules. As explained in the 
Executive Summary of the 2010 SCC Technical Support Document “the purpose of the [SCC] 
estimates…is to allow agencies to incorporate the social benefits of reducing CO2 emissions into 
cost-benefit analyses of regulatory actions that have small, or ‘marginal,’ impacts on cumulative 
global emissions.” While the SCC protocol was created to meet the requirements for regulatory 
impact analyses during rulemakings, there have been requests by public commenters and project 
applicants to expand the use of SCC estimates to project-level NEPA analyses. 
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Figure 3.2-1: Annual GHG Emissions at the San Juan Generating Station under the Proposed Action Compared to 
Pre-SIP Emissions 
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The decision was made not to expand the use of the SCC protocol for a number of reasons. Most 
notably, this action is not a rulemaking for which the SCC protocol was originally developed. 
Second, on March 28, 2017, the President issued Executive Order 13783, which, among other 
actions, withdrew the Technical Support Documents upon which the protocol was based and 
disbanded the earlier IWG on Social Cost of Greenhouse Gases. The Order further directed 
agencies to ensure that estimates of the social cost of greenhouse gases used in regulatory 
analyses “are based on the best available science and economics” and are consistent with the 
guidance contained in OMB Circular A-4, “including with respect to the consideration of 
domestic versus international impacts and the consideration of appropriate discount rates” 
(E.O. 13783, Section 5(c)). In compliance with OMB Circular A-4, interim protocols have been 
developed for use in the rulemaking context. However, the Circular does not apply to project 
decisions, so there is no Executive Order requirement to apply the SCC protocol to project 
decisions.  

Further, NEPA does not require a cost-benefit analysis (40 C.F.R. Part 1502.23), although it does 
require consideration of “effects” that include “economic” and “social” effects. Without a 
complete monetary cost-benefit analysis, which would include the social benefits of the proposed 
action to society as a whole and other potential positive benefits, inclusion solely of an SCC cost 
analysis would be unbalanced, potentially inaccurate, and not useful in facilitating an authorized 
officer’s decision. Any increased economic activity, in terms of revenue, employment, labor 
income, total value added, and output, that is expected to occur with the proposed action is 
simply an economic impact, rather than an economic benefit, inasmuch as such impacts might be 
viewed by another person as negative or undesirable impacts due to potential increase in local 
population, competition for jobs, and concerns that changes in population will change the quality 
of the local community. Economic impact is distinct from “economic benefit” as defined in 
economic theory and methodology, and the socioeconomic impact analysis required under NEPA 
is distinct from cost-benefit analysis, which is not required. 

Finally, the SCC, protocol does not measure the actual incremental impacts of a project on the 
environment and does not include all damages or benefits from carbon emissions. The SCC 
protocol estimates economic damages associated with an increase in CO2 emissions - typically 
expressed as a one metric ton increase in a single year - and includes, but is not limited to, 
potential changes in net agricultural productivity, human health, and property damages from 
increased flood risk over hundreds of years. The estimate is developed by aggregating results 
“across models, over time, across regions and impact categories, and across 150,000 scenarios” 
(Rose 2014). The dollar cost figure arrived at based on the SCC calculation represents the value 
of damages avoided if, ultimately, there is no increase in carbon emissions. However, the dollar 
cost figure is generated in a range and provides little benefit in assisting the authorized officer’s 
decision for project level analyses. For example, in a recent EIS, the OSMRE estimated that 
the selected alternative had a cumulative SCC ranging from approximately $4.2 billion to 
$22.1 billion depending on dollar value and the discount rate used. The cumulative SCC for the 
no action alternative ranged from $2.0 billion to $10.7 billion. Given the uncertainties associated 
with assigning a specific and accurate SCC resulting from 14 additional years of operation under 
the Mine Plan Modification, and that the SCC protocol and similar models were developed to 
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estimate impacts of regulations over long time frames, this analysis quantifies direct and indirect 
GHG emissions and evaluates these emissions in the context of U.S. and State/County GHG 
emission inventories.  

To summarize, an analysis of SCC was forgone because 1) it is not engaged in a rulemaking for 
which the protocol was originally developed; 2) the IWG, technical supporting documents, and 
associated guidance have been withdrawn; 3) NEPA does not require cost-benefit analysis ; and 
4) the full social benefits of coal-fired energy production have not been monetized, and 
quantifying only the costs of GHG emissions but not the benefits would yield information that is 
both potentially inaccurate and not useful.  

3.2.6. Alternative B: Continuation of San Juan Mine Operations Following 
Generating Station Shut-Down in 2022 

Under this Alternative, the Generating Station Units 1 and 4 would be shut down in June 2022, 
less than 5 years after completing the measures specified in New Mexico SIP at the end of 2017. 
However, the San Juan Mine would continue coal mining within the DLE through the duration of 
the Proposed Action until 2033. These aspects of this alternative would change the projected 
future GHG emissions profile and effects for the two facilities combined.  

Alternative B assumes that the remaining coal reserves produced after June 2022 through 2033 
would go to market for different customers. For the purposes of this evaluation, it is assumed that 
mining, coal preparation, and crushing methods at the San Juan Mine would remain consistent 
with methods employed under the Proposed Action. Given the high level of uncertainty 
associated with projecting the potential SJCC clients after June 2022, it is assumed that the 
average rate of coal mined from the San Juan Mine would remain consistent with the Proposed 
Action rate of approximately 3 million tpy. Therefore, the direct GHG emissions and effects for 
Alternative B are comparable to the San Juan Mine emissions and effects under the Proposed 
Action. 

Under this Alternative, for the time period of 2018 to June 2022 coal from the San Juan Mine 
would be used at the Generating Station, until the shutdown of Generating Station Units 1 and 4 
in June 2022. During this period, indirect GHG emission effects are comprised primarily of CO2 
emissions from the combustion of the mined coal in the Generating Station unit boilers. Lesser 
emissions of other GHG compounds, N2O and CH4 due to incomplete combustion, and operation 
of fuel-fired plant equipment and vehicles also contribute to the total GHG emissions from the 
facility. The annual and cumulative GHG emissions due to combustion of coal mined in the DLE 
from 2018 through June 2022 at the Generating Station under Alternative B are detailed in 
Table 3.2-10. 

Under Alternative B, the remaining coal reserves produced after June 2022 through 2033 would 
go to market for different customers. Given the high level of uncertainty associated with 
projecting the potential SJCC clients after 2022, the OSMRE has analyzed a “typical” local 
generating station to allow for a reasonable approximation of the potential combustion related 
effects. The OSMRE selected the Generating Station as an appropriate “typical” local generating 
station for the purposes of this assessment.  



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.2-27 

Using the Generating Station as the “typical” local generating station for approximation of 
potential combustion related effects under Alternative B assumes that any coal combustion 
would have to be within the emission profiles analyzed for the indirect effects of the Proposed 
Action. Specifically:  

1. The potential future combustion of coal would have to be with similar types of emission 
controls, CCR handling and storage, and air emission profiles for all air pollutants. 

2. The potential future use of coal would have to be with similar types and scales of 
transport from the mine to the location of combustion.  

Therefore, the indirect GHG emissions and effects from coal combustion for Alternative B 
would be the same as the indirect GHG emissions and effects of coal combustion at the 
Generating Station under the Proposed Action. If the alternate use of San Juan Mine coal after 
2022 is outside the bounds of this analysis (less emission control, new form of transit, new use 
altogether), then the OSMRE or another federal agency with an action associated with the new 
use (such as approval of a new rail line or spur) would conduct, at a minimum, a Supplemental 
EA to analyze new impacts or impacts outside the bounds of those analyzed. 

3.2.7. Alternative C: No Action Alternative 
Under the No Action Alternative, the OSMRE would not recommend approval and the ASLM 
would not approve the Mining Plan Modification that would allow continued mining in the DLE. 
Consequently, mining and related GHG emissions at the San Juan Mine would cease at the end 
of August 2019. Under this Alternative, SJCC would continue surface earth moving operations 
to complete the reclamation of past surface disturbances. An indirect effect of the No Action 
Alternative is that combustion of coal would cease in early 2020 when available coal stockpiles 
are depleted.  

Under this Alternative, most GHG emissions and effects would be curtailed at the end of 
operations for the San Juan Mine and Generating Station generating units. The operation of 
surface equipment for reclamation of disturbed areas at San Juan Mine would continue for an 
undefined period of several years after mining ceases. Information is not available at this time to 
estimate the rate of GHG emissions for this operation, so detailed quantification of emissions is 
beyond the scope of this study. Power plant decommissioning and dismantling would also 
involve environmental abatement and salvage work; however, these tasks are not presently 
defined, therefore detailed quantification of emissions is beyond the scope of this study. 
However, compared to the GHG emissions and effects under the Proposed Action the overall 
GHG emissions would be greatly reduced, by about 90 percent or more, if the reclamation 
operations are comparable to current surface operations at San Juan Mine to dispose of CCR.  

Table 3.2-11 shows estimated annual GHG emissions for the San Juan Mine and the Generating 
Station for the curtailed operations under the No Action Alternative. The larger GHG emission 
sources related to coal combustion would taper off sharply between 2018 and early 2020, which 
would eliminate the effects of these sources in the years 2020 through 2033 that would occur 
under the Proposed Action. Once emitted, GHG emissions would remain in the environment. 
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Therefore, impacts would be minor but permanent and less than the minor impacts of the 
Proposed Action.  

Table 3.2-11: Estimated GHG Emissions under the No Action Alternative  

Year Combustion of Coal at the 
Generating Station 

San Juan Mine Coal 
Mining and Crushing 

Methane 

No Action Alternative 
Combined Sources 

 MT CO2e/yr MT CO2e MT CO2e/yr 
2018 6,095,013 450,000 6,545,013 
2019 6,095,013 300,000 6,395,013 
2020 1,015,835 0 1,015,835 
3-Year Total 13,205,861 750,000 13,955,861 
Sources: PNM 2017b; SJCC 2017a 
CO2e = carbon dioxide equivalents; MT/yr = metric tonnes per year 
Note: Assumes maximum future annual capacity factor for Units 1 and 4 will match the highest year (2016) for years 2018 and 2019. Cumulative 
emissions are for 2018-2020 (inclusive). 
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3.3. GEOLOGY AND SOILS 
The scope of this section includes geology (landforms, topography, and geologic hazards), soils, 
mineral resources, and paleontology. The region of influence (ROI) for geology and soils 
includes the immediate areas of disturbance at the San Juan Mine including the DLE, which is 
situated on the western flank of the San Juan Basin in northwestern New Mexico. The planned 
land disturbances would occur only within the previously unmined areas of the San Juan Mine 
including the DLE. No land disturbances are planned at the other portions of the San Juan Mine 
with the exception of on-going reclamation activities. 

3.3.1. Regulatory Framework 
No specific Federal, state, or local regulations about geology and soils are applicable to the 
Project. Paleontological resources are the fossilized remains of plants and animals contained 
within geological formations. They are a fragile and nonrenewable scientific record of past life 
on earth extending back in time millions of years. Paleontological resources are protected on 
public lands by the Antiquities Act of 1906 (16 USC 431-433) and the Paleontological Resources 
Preservation Act of 2009.  

3.3.1.1. Antiquities Act 

The Antiquities Act of 1906 protects historic and prehistoric natural, historical, and cultural areas 
on Federal lands and prohibits excavation or destruction of these antiquities. For any excavation 
in designated areas, the Act requires that a permit be obtained from the secretary of the 
department that has jurisdiction over those lands. 

3.3.1.2. Paleontological Resources Preservation Act 

The Paleontological Resources Preservation Act of 2009 provides for the preservation, 
management, and protection of paleontological resources on federal lands. The regulation 
specifically addresses the management, collection, and curation of paleontological resources 
from Federal lands including management using scientific principles and expertise, collecting of 
resources with and without a permit, curation in an approved repository, maintaining 
confidentiality of specific locality data, and authorizing penalties for illegal collecting, sale, 
damaging, or otherwise altering or defacing paleontological resources. 

3.3.2. Affected Environment Pre-2017 

3.3.2.1. Geology 

The San Juan Mine is situated in the Colorado Plateau on the western flank of the San Juan 
Basin. The Colorado Plateau covers an area of approximately 130,000 square miles in western 
Colorado, northwestern New Mexico, southeastern Utah, and northern Arizona. The San Juan 
Basin is a physiographic subdivision of the Colorado Plateau within the northwestern portion of 
New Mexico; it covers approximately 7,500 square miles across the Colorado/New Mexico 
border and measures approximately 100 miles from north to south and 90 miles from east to 
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west. The land surface elevations within the basin range from 5,100 feet above mean sea level on 
the western side to over 8,000 feet on the northern side (OSMRE 2015). The San Juan Basin is 
an asymmetrical, Rocky Mountain basin that formed sometime between 55 and 70 million years 
ago (S.S. Papadopulos & Associates, Inc. 2006). The structural San Juan Basin is bordered on 
the east, west, and north by both uplifts and downward sloping geologic structures. The western 
rim is formed by the Defiance Uplift and Four Corners Platform, and the eastern rim is formed 
by the Brazos Uplift and the Nacimiento Uplift. The northern boundary of the San Juan Basin is 
defined by the prominent Hogback outcrop of the Cretaceous Pictured Cliffs Sandstone (PCS). 
The southern boundary of the San Juan Basin is loosely defined by the Zuni Uplift and northern 
limit of the Chaco Slope. The interior of the San Juan Basin is defined by gently dipping to 
flat-lying sedimentary rocks and a few widely distributed low-relief anticlinal structures 
(Fassett 2000). The geology of the Project Area and its vicinity is provided in Figure 3.3-1.  

Very few faults have been mapped at the surface of the San Juan Basin (Huffman 1987). 
Faulting within the northern area of the San Juan Basin has been identified in a few locations; 
however, geologic maps of the area do not indicate large-scale faulting. The lack of widespread 
faulting indicates the San Juan Basin is relatively unbroken. While small-scale faults may exist 
in the San Juan Basin, they have yet to be identified and/or published (S.S. Papadopulos & 
Associates, Inc. 2006). In regard to seismicity, the San Juan Mine is situated in a Seismic Zone 1, 
bordering on a Seismic Zone 2, as defined by the National Oceanic and Atmospheric 
Administration in 1969. Zone 1 is defined as the region where only minor damage is expected 
from seismic events. In Zone 2, moderate damage is possible. In this respect, the mine is located 
in a low earthquake hazard area.  

The San Juan Basin contains many sedimentary formations deposited over millions of years, 
extending from the Upper Cambrian approximately 500 million years ago through the middle 
Paleocene (approximately 40 million years ago) (S.S. Papadopulos & Associates, Inc. 2006). The 
principal source rocks in the San Juan Basin include marine black shale, marine limestone, and 
coal (Huffman 1987). The stratigraphic section beneath the existing San Juan Mine reflects the 
change from the Late Cretaceous shallow marine depositional environment to a terrestrial fluvial 
depositional environment. The four primary rock sequences within this depositional environment 
change are (in descending order): Kirtland Shale, Fruitland Formation, the PCS, and Lewis 
Shale. In addition, the Tertiary Ojo-Alamo Sandstone caps the high mesa to the northeast of the 
San Juan Mine. A stratigraphic cross-section of the San Juan Basin is provided in Figure 3.3-2. 
The rock strata within the ROI generally strike north-south. The units are almost flat-lying with 
an average dip of two degrees to the east. The Fruitland Formation is the primary coal-bearing 
unit of the San Juan Basin and the target of most coalbed CH4 and coal production. The target 
geological formation beneath the San Juan Mine is the lower 150 feet of the Fruitland Formation 
(OSMRE 2008). The overburden from the No. 8 coal seam to ground surface ranges from 150 in 
the west to more than 1,100 feet in the northeastern portion of the underground mining area. The 
overburden consists of shales, siltstones, sandstones, minor carbonaceous shales, and the 
No. 9 seam (New Mexico MMD permit 14-01).  
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Figure 3.3-2: Stratigraphic Cross-Section of the San Juan Basin.  

 
Source: OSMRE 2015 

The Upper Cretaceous Fruitland Formation and Kirtland Shale have a maximum combined 
thickness of more than 2,000 feet. The Fruitland Formation is composed of interbedded 
sandstone, siltstone, shale, carbonaceous shale, and coal. Sandstone is primarily in northerly 
trending channel deposits in the lower part of the unit. The lower portion of the overlying 
Kirtland Shale predominantly consists of siltstone and shale, and differs from the upper Fruitland 
Formation mainly in its lack of carbonaceous shale and coal. The upper two-thirds or more of the 
Farmington Sandstone Member of the Kirtland Shale is composed of interbedded sandstone 
lenses and shale (Huffman 1987). Fruitland Formation coal seams tend to be lens-shaped, and 
most are only minable in localized areas.  

The PCS conformably overlies the deep-water marine deposits of the Lewis Shale Formation and 
consists of alternating sandstone, gray siltstone, and interlacing mudstone beds within the Lewis 
Shale. The upper two-thirds of the PCS consists of a generally coarsening upward sequence of 
light gray, very fine-grained, massive sandstone while the lower one-third of the formation 
consists of interbedded shale and sandstone. The total thickness of the PCS varies due to 
depositional irregularities but averages 120 feet in the San Juan Mine area.  
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The Lewis Shale Formation consists of silty marine shale with interbedded limestone, 
sandstones, and clays. Other surface materials present within the geological resources ROI 
includes several deposits of Quaternary period alluvium.  

3.3.2.2. Landforms  

The most prominent physiographic feature surrounding the San Juan Mine Lease Area is the 
relatively steep, horseshoe-shaped Hogback monocline, which borders the western, 
northwestern, northern, and eastern sides of the San Juan Basin. The San Juan Basin is an 
asymmetric basin with a gently dipping southern flank and steeply dipping northern flank. It has 
two axes in the northeastern part of the basin, which are separated by the Ignacio Anticline 
(Huffman 1987).  

The northeastern and eastern flanks of the San Juan Basin are characterized by high mesas made 
of resistant sandstone and shale, ranging in elevation from 6,500 to 8,000 feet. The fragmented 
land of the San Juan Basin is full of steep slopes and canyons with narrow valley floors 
(Bierei 1977). The southwestern portion of the San Juan Basin is relatively featureless. The 
southwestern region is defined by rolling plains where elevations range from 5,500 to 6,500 feet. 
This plain is cut extensively by badlands developed in soft sands and shales. Badlands are areas 
of severe erosion, usually found in semiarid climates, and characterized by numerous gullies, 
steep ridges, and sparse vegetation. The badlands in this area usually exist along established 
drainages. Relief along the badlands is abrupt, commonly with up to 100-foot elevation changes. 
The primary waterways in the San Juan Basin have created deep, steep-walled canyons within 
the plateau. Between the canyons and the upland portions, sand dunes are numerous and well 
established. Drainages in this portion of the San Juan Basin, like the Chaco River, and respective 
tributaries, are typically flat, wide, sandy bottom washes (Bierei 1977). The central part of the 
San Juan Basin is similar to the southwestern region of the San Juan Basin, as it too is 
characterized by a dissected plateau that gently slopes to the west (Fassett 2000).  

3.3.2.3. Topography  

Topography in the San Juan Mine is characterized by rolling terrain with areas of steep 
escarpments, badlands, and an incised landscape of drainages and arroyos. The general elevation 
of the San Juan Mine ranges from approximately 5,300 to over 5,600 feet. Sandstone capped 
mesas on the north side of the area represent the dominant topographic feature (BLM/FFO 
1998). The southern boundary is dominated by broad alluvial fans (BLM/FFO 1998).  

3.3.2.4. Minerals 

The San Juan Basin is highly recognized for its economic energy resources. The most prominent 
economic resources within the San Juan Basin include coalbed CH4, coal, and conventional oil 
and gas (S.S. Papadopulos & Associates, Inc. 2006). The San Juan Basin is one of the most 
productive coalbed CH4 basins in North America. Production of coalbed CH4 from the lower part 
of the Fruitland Formation has been on-going since the 1950s (Huffman 1987). All coal to be 
mined at the San Juan Mine exists within the Fruitland Formation. The extent of the Fruitland 
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Formation coal seams differs across the permit area depending on geologic formations in the 
area.  

The occurrence, thickness, and geometry of Fruitland coal deposits are strongly influenced by 
the depositional environment in which they were created. Individual coalbeds range from 6 to 
100 feet. In the northwest-trend, individual coalbeds average more than 9 feet in thickness. The 
average thickness of coalbeds in the northeast-trend is approximately 6 feet. The greatest net coal 
thickness, up to 100 feet, is in a northwest-trending belt in the northern part of the San Juan 
Basin where thick coal deposits occur in both northwest- and northeast-trending deposits. 
Fruitland coalbeds are buried under the surface at 4,200-foot depths in the northeastern part of 
the San Juan Basin (Huffman 1987).  

At the San Juan Mine, two primary coals seams have been identified: the No. 8 seam and the 
No. 9 seam. The No. 8 seam is the targeted resource and overlies the PCS. Over the permit area, 
the mineable thickness ranges from 7.5 to 14.6 feet and the heating value ranges between 10,255 
and 10,357 BTU/lb. The No. 9 seam is situated approximately 100 feet above the No. 8 seam 
with an average mineable thickness of 5.5 feet and a heating value of 9,849 BTU/lb.  

Coal produced within the San Juan Mine is characterized as subbituminous, which has higher 
moisture and volatile matter content and lower sulfur content than bituminous coals (EPA 1995). 
Sulfur values for the coal in the San Juan Mine range from 0.63 to 0.76 percent (OSMRE 2008).  

Historically, the San Juan Basin has produced most of its natural gas from fractured sandstone 
reservoirs in the Dakota Sandstone, Mesaverde Group, and the PCS in the central San Juan Basin 
area. Starting in the late 1970s, an increasing amount of gas production has come from Fruitland 
Formation coalbeds, and annual Fruitland coal-gas production now exceeds gas production from 
sandstone reservoirs (Fassett 2000).  

Oil and gas deposits are present throughout the San Juan Basin. Almost all of the oil and gas 
within the San Juan Basin occurs in the Upper Cretaceous sandstone of the central portion of the 
San Juan Basin, most of which has been produced from stratigraphic traps. Some oil and gas 
occurs in the Cretaceous units around the flanks of the San Juan Basin as well (Huffman 1987). 
Eighty oil and gas wells have been drilled within the underground mine area and five oil and gas 
wells in the surface mine area. In the Deep Lease and DLE, the oil and gas estate is federal, 
except in the NW ¼, NW ¼ of Section 18 and Section 32. Minerals in NW ¼, NW ¼ of Section 
18 are private, and minerals in Section 32 are owned by the State of New Mexico. Oil and gas 
formations within the San Juan Mine permit area, in order of increasing depth, include Fruitland 
(coal or sand), Picture Cliffs (sand), Mesaverde, Dakota, and Gallup (Ecosphere 2017c).  

The Grants Mineral Belt in New Mexico extends along the southern portion of the San Juan 
Basin. This belt hosts numerous minerals, most of which are not economically feasible to mine. 
They include metallic and nonmetallic minerals, and uranium. A large deposit of uranium exists 
within the Grants Mineral Belt. New Mexico ranks second in uranium reserves in the U.S. A belt 
of sandstone-type uranium deposits stretching 135 kilometers (85 miles) exists along the 
southern boundary of the San Juan Basin. Though all conventional underground and open-pit 
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uranium mine extraction in New Mexico ceased in 1989 because it was deemed uneconomical, 
renewed exploration and development is ongoing (McLemore et al. 2013).  

3.3.2.5. Soils 

The Colorado Plateau is characterized by a wide range of topography, geologic materials, soils, 
and vegetation. As such, most of the soils within this plateau are extremely complex and 
variable. The soils on the plateaus, mesas, and badlands in the San Juan Mine have been formed 
by alluvium and aeolian sediments derived from shale and sandstone parent material. Soil 
surveys of the San Juan Basin have shown the geomorphic surfaces were influenced by 
constructional and erosional processes, which has led to a high occurrence of buried and 
truncated soils with lithologic discontinuity. Many portions of the Colorado Plateau are subject 
to high wind and water erosion due to sparse vegetation cover and soil type.  

Based on soil survey data prepared by the United States Department of Agriculture, Soil 
Conservation Service (National Resources Conservation Service) and site-specific surveys 
conducted in 1997, 2004, and 2005 (OSMRE 2008), a total of 10 different soil mapping units 
were identified at the San Juan Underground Mine area (the Deep Lease Area, the DLE, District 
200, and the Federal Lease New Mexico 028093 Addition). Figure 3.3-3 displays the various soil 
types found within the San Juan Underground Mine area. All of the soils classified in the survey 
area have been forming since late-Pleistocene and Holocene eras. Predominate types of soil in 
the survey area are Aridisols and Entisols. Aridisols are characterized by dry, desert like soils 
that have low organic content with little vegetation at the surface. Entisols are soils defined by 
the absence or near absence of soil horizons that illustrate soil-forming processes. Entisols are 
found in geographic settings of active erosion or deposition.  

In the Deep Lease area, a total of seven soil mapping units were identified consisting of one 
consociation (a unit composed of one kind of component soil), four complexes (a mapping unit 
made up of two or more taxonomic units), one association, and one miscellaneous land type. 
Approximately 70 percent of the Deep Lease area consists of deep to very deep sources of 
salvageable soil materials (the Blancot-Notal association, the Avalon sandy loam, and the 
Haplargids-Blackston-Torriorthents complex). The remaining area consists of soils and 
miscellaneous land types that contain limited quantities of salvageable soil material.  

In the DLE, a total of eight soil mapping units were identified consisting of one consociation, 
four complexes, two associations, and one miscellaneous land type. Approximately 90 percent of 
the DLE is made up of soils and miscellaneous land types that contain limited quantities of 
salvageable soil materials. The remaining 10 percent of the area consists of deep to very deep 
sources of salvageable soil materials. As discussed in greater detail in Section 3.9, Land Use, 
Transportation, and Agriculture, no Prime Farmland Soils have been identified within the DLE. 
An overview of the eight soil-mapping units within the DLE along with their proportionate 
extent is provided in Table 3.3-1. 
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Table 3.3-1: Soil Mapping Unit and Proportionate Extent in the Deep Lease Extension Area 

Soil Mapping Unit Overview Proportion of 
Mapping Unit (%) 

Depth Range 
of Salvageable 

Topsoil 
Material 
(inches) 

Acreage 
Percent of 

Survey 
Area 

Avalon sandy loam, 2 to 
5 percent slopes  

Brown sandy, fine-sandy loam; deep, well-drained soil found 
on mesas and plateaus; formed in alluvial and aeolian material 
derived dominantly from sandstone and shale. 

Avalon – 95% 
Inclusions-5% 

60+ 
60+ 112 2.2% 

Badland  Consists of non-stony, barren shale uplands that are dissected 
by deep intermittent drainageways and gullies. Badland – 100% 0 334 6.5% 

Badland-Monierco-Rock 
outcrop complex, moderately 
steep  

Found on hills, ridges, and mesas; Badland consists of non-
stony, barren shale uplands; Monierco soil consists of light 
yellowish brown fine sandy loam that is shallow and well 
drained and is formed in alluvial and aeolian material derived 
dominantly from shale; and, Rock outcrop consists of barren 
sandstone on ridges, benches, and escarpments. 

Badland – 40% 
Monierco – 30% 
Rock – 20% 
Inclusions – 10% 

0 
10-20 
0 
0-60+ 

862 16.9% 

Badland-Rock outcrop-
Persayo complex, extremely 
steep  

Found on hills, ridges, and breaks; Badland consists of non-
stony, barren shale uplands; Rock outcrop consists of barren 
sandstone on ridges, benches, and escarpments; and, Persayo 
soils consist of brownish gray clay loam that is shallow and 
well drained and is formed in material derived from shale.  

Badland – 35% 
Rock – 30% 
Persayo – 20% 
Inclusions – 15% 

0 
0 
0 
0-20 

2,157 42.3% 

Blancot-Notal association, 
gently sloping  

Found on fans and in valleys; Blancot soils consist of pale 
brown loam that is deep and well drained and is formed in 
alluvium derived dominantly from sandstone and shale; and, 
Notal soils consist of brown silty clay loam that is deep and 
well drained and is formed in alluvium derived dominantly 
from shale and sandstone.  

Blancot – 55% 
Notal – 25% 
Inclusions – 20% 

60+ 
0-6 
0-60+ 

92 1.8% 

Doak-Sheppard-Shiprock 
association, rolling 

Found on mesas, plateaus, and terraces; Doak soils consist of 
brown loam that is deep and well drained and is formed in 
alluvium derived from sandstone and shale; Sheppard soils 
consist of light yellowish brown loamy fine sand that is deep 
and somewhat excessively well drained and is formed in 
aeolian material derived from mixed sources; and, Shiprock 
soils consist of brown fine sandy loam that is deep and well 
drained and is formed in alluvial and aeolian material derived 
from sandstone.  

Doak – 40% 
Sheppard – 30% 
Shiprock – 20% 
Inclusions – 10% 

60+ 
60+ 
60 
0-60+ 

121 2.4% 
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Soil Mapping Unit Overview Proportion of 
Mapping Unit (%) 

Depth Range 
of Salvageable 

Topsoil 
Material 
(inches) 

Acreage 
Percent of 

Survey 
Area 

Farb-Persayo-Rock outcrop 
complex, moderately steep  

Found on hills and breaks; Farb soils consist of pale brown 
fine sandy loam that is very shallow to shallow and 
excessively drained and is formed in residuum derived 
dominantly from sandstone; Persayo soils consist of brownish 
gray clay loam that is shallow and well drained and is formed 
in material derived from shale; and, Rock outcrop consists of 
barren sandstone on ridges, benches, and escarpments.  

Farb – 40% 
Persayo – 30% 
Rock – 20% 
Inclusions – 10% 

5-20 
0 
0 
60+ 

1,391 27.3% 

Fruitland-Persayo-Sheppard 
complex, hilly 

Found on hills, mesas, plateaus, fans, and breaks; Fruitland 
soils consist of brown sandy loam that is deep and well 
drained and is formed in alluvium derived from sandstone and 
shale; Persayo soils consist of brownish gray clay loam that is 
shallow and well drained and is formed in material derived 
from shale; and, Sheppard soils consist of light yellowish 
brown loamy fine sand that is deep and somewhat excessively 
well drained and is formed in aeolian material derived from 
mixed sources. 

Fruitland – 40% 
Persayo – 30% 
Sheppard – 25% 
Inclusions – 5% 

60+ 
0 
60+ 
5-20 

37 0.7% 

Source: NRCS 2017a 
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3.3.2.6. Paleontological Resources 

A variety of paleontological resources are found in the geological formations of the San Juan 
Basin, including fossilized animal bones, fossil leaves, microscopic fossils, petrified wood, and 
trace fossils. Fossil-bearing geologic units in the ROI consist of Late Cretaceous age (100 to 
65 million years old) sedimentary rocks and Holocene age (less than 10,000 years old) alluvial 
deposits. Four paleontologically significant areas have been identified on the adjacent public 
lands managed by the BLM Farmington Field Office (BLM/FFO), including one area to the west 
of Farmington (Piñon Mesa). This area includes the type sections in the PCS, Fruitland 
Formation, and Kirtland Shale (BLM/FFO 2003). A type section is the originally described 
stratigraphic sequence for a given locality or area.  

The New Mexico Museum of History and Science records from 2006 indicated a variety of 
fossils have been recorded in San Juan County from several of the Cretaceous age formations 
that crop out (DOI and BIA 2007). The Menefee Formation has yielded a variety of fossils 
including turtles, bivalves, crocodiles, Hadrosaur, and Tyrannosaur. The Lewis Shale was locally 
rich in fossil ammonites, inoceramid bivalves and gastropods, chonodrichthyes, sharks 
(selachians), Mosasaurs, and Plesiosaurs. The PCS has yielded fossils from a diverse fauna of 
sharks and isolated bones and teeth of turtles, Plesiosaurs, crocodiles, dinosaurs, and mammals. 
These fossil discoveries were not from San Juan County, but from the San Juan Basin. Fossils 
from the Fruitland Formation include diverse fauna of sharks, boney fish (osteichthyans), frogs, 
turtles, lizards, snakes, crocodiles, a broad variety of dinosaurs (Plesiosaur, Mosasaur, 
Albertosaur, Tyrannosaur, Hadrosaur, Tricerotops, and Pentaceratops), and mammals. The 
overlying Kirtland Formation has yielded nearly identical fossils. Fossilized tree stumps and 
isolated logs have been noted in the Fruitland/Kirkland formation (DOI and BIA 2007).  

A paleontological survey of the DLE was conducted in May 2017 (Zeigler 2017a). The survey 
focused on the Kirtland Formation exposures within the DLE area that are designated as 
Potential Fossil Yield Category 4-5 by the BLM due to the presence of several scientifically 
significant fossil groups. The survey comprised a five-square mile area and included 
documentation of all encountered vertebrate, trace, and plant fossil material. Fossil material 
observed during the survey included three groups: unidentifiable vertebrate skeletal material, 
identifiable vertebrate skeletal material, and, petrified wood. The survey identified 50 individual 
fossil-bearing localities that included petrified wood, unidentifiable vertebrate skeletal material 
and material tentatively identified as pertaining to the trionychid turtle genus Aspideretoides, 
Crocodylia Indeterminate, Dinosauria Indeterminate, and Hadrosauridae.  

Given the results of the survey and the high potential for encountering paleontological resources 
during mine development activities, the SJCC developed a Mitigation and Unanticipated 
Discovery Plan (Zeigler 2017b) to document and protect known and previously unknown 
paleontological resources within the San Juan Mine Lease Area. The plan is a management tool 
that establishes the inventory methodology, the criteria to be used to determine significance, and 
mitigation strategies for affected paleontological resources. The plan also includes procedures 
and requirements for reporting and curation.  



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.3-12 

3.3.3. Changes to Geology and Soils Affected Environment Due to 
Compliance the State Implementation Plan 

PNM selected to shut down Units 1 and 4 at the end of 2017 and install SNCR technology on 
Units 2 and 3, in compliance with the SIP. No changes to the affected environment, as related to 
geology, soils, or paleontological resources would result from this decision. 

3.3.4. Environmental Consequences 
Potential impacts to geology include the removal of coal and potential changes to surface 
drainage patterns and topography due to subsidence and development associated with the mining 
operations. Potential impacts to soil include removal, erosion, changes in productivity, and 
contamination. The ROI for geology and soils is restricted to only those areas that would be 
disturbed by the Proposed Action or alternatives – the DLE and associated roadways. 
Paleontological impacts include the removal of fossils or other historical resources from geologic 
strata during mining operations.  

Impacts to earth resources are considered major if the Proposed Action or alternatives would 
result in: 

• Substantial changes to topographic features that could result in elimination of key 
features of the landscape or significantly change surface relief; 

• Construction or clearing on slopes that are prone to mass movement or have very high 
susceptibility to erosion, such that accelerated erosion, sedimentation, or disruption of 
unstable slopes would occur; 

• Loss of soil or adverse impacts to soil productivity, such that revegetation would be 
ineffective; 

• Destruction of unique geologic features or resources, including mineral resources; 

• Loss of coal resources due to mining operations and handling; and, 

• Destruction of significant paleontological resources. 

The primary potential adverse impacts associated with the Proposed Action and alternatives are 
changes to topography associated with subsidence, erosion or loss of topsoil due to ground 
disturbance activities, and physical damage or destruction of paleontological resources either as 
individual specimens or as part of stratigraphic units within geological formations that contain a 
wide array of life forms in great abundance. These potential adverse impacts are discussed 
below.  

3.3.4.1. Alternative A – Proposed Action 

Under the Proposed Action, impacts to topography as a result of mining operations within the 
DLE would occur over the extent of the DLE due to subsidence. The underground longwall coal 
removal process would result in subsidence occurring progressively behind the longwall mining 
area. The amount of subsidence would depend on the thickness of coal extracted and the depth to 
coal with shallower depths to coal generally creating more subsidence. For the Proposed Action, 
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the subsidence angle of draw (i.e., the layback angle plus a safety factor) is estimated at 
23 degrees and the depth of subsidence is estimated at 7 to 9 feet along the longwall panels and 
from 1.5 to 6.5 feet along the mine development entries (OSMRE 2008). In order to minimize 
impacts associated with subsidence, SJCC developed a Subsidence Control Plan that is included 
as part of the approved mining plan (OSMRE 2008). The plan outlines the potential extent of 
subsidence impacts, the anticipated effects of planned subsidence, subsidence monitoring, and 
subsidence control measures. With the implementation of this control plan, the adverse effects of 
subsidence would be moderate, but permanent.  

Within the DLE, no non-commercial buildings or occupied non-commercial dwellings are 
present within the area that would be impacted by subsidence. In addition, as discussed in 
Section 3.5, Hydrology and Water Quality, no domestic water sources including surface water 
drainages or drinking water supply wells would be impacted by subsidence; therefore, no 
impacts are anticipated.  

Other structures that may be impacted by subsidence within the DLE consist of commercial 
pipelines and overhead electric power lines. Major commercial pipelines have been and would 
continue to be re-routed as applicable to avoid subsidence effects. As part of the permit 
conditions, SJCC would be required to monitor re-route locations and ensure that pipelines are 
not being impacted by mine subsidence. Secondary gathering pipelines would continue to be 
subsided in-place in cooperation with the commercial owners. With respect to commercial power 
lines, SJCC would install “phase raisers” to minimize or eliminate damage to wooden power 
poles. Lastly, as described in Section 3.9, Land Use, Agriculture, and Transportation, existing 
roadways that would be affected by subsidence would be repaired by filling and/or blading to 
minimize adverse effects.  

Given that the Proposed Action consists of underground mining activities, limited surface 
disturbance would occur. Surface disturbance would be related to the construction of 
aboveground mine facilities, roads, mine entries, and vent shafts. Within the DLE, minimal 
aboveground facilities are proposed (i.e., pads for GVBs, access roads) because infrastructure for 
the mine is already located within the San Juan Mine permit area. All surface disturbance would 
be present for the duration of mining (through 2033), but would be reclaimed, in accordance 
with the proposed Reclamation Plan that is included as part of the approved mining plan 
(OSMRE 2008). The plan specifies backfilling and grading standards, soil handling 
requirements, and a revegetation plan with the objectives of minimizing erosion/soil loss and 
preserving/protecting topsoil resources. The backfill and grading plan includes measures to 
increase topographic diversity such as rock structures and local depressions to allow for a more 
diverse plant community and wildlife habitat as well as provide geomorphically suitable and 
stable landforms.  

In addition, a Soil Handling Plan contained within the Mine Permit specifies measures to be 
implemented for surface disturbances that are 5-acres or greater in size, linear disturbances that 
are approximately 20 feet in width, and disturbances that are less than 5-acres in size. Before 
surface disturbances that are 5-acres or greater in size, a site-specific investigation would be 
conducted to identify sources of suitable topsoil and to determine the salvageable depth. In this 
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case, sampling would be done within a 100-foot radius beyond the projected disturbance at 
200-foot centers. Upon completion of the field investigation, a soils report would be provided to 
the New Mexico MMD for review and approval that includes a map (1:6,000), volumetrics, and 
a site-specific soil-handling plan.  

For linear disturbances that are approximately 20 feet in width (i.e., minor access roads, 
powerline corridors, etc.) and disturbances less than 5 acres, the Reclamation Plan specifies that 
a qualified environmental scientist must be present when the site is initially disturbed to identify 
suitable materials for salvage or a site-specific investigation would be conducted before the 
activities with submittal of a site-specific soils investigation report to the New Mexico MMD for 
review and approval, as described above. In this case, salvaged topdressing material would be 
stored in windrows and seeded, or stockpiled in approved areas. Removed topdressing material 
would be stockpiled only when it is impractical to directly re-spread it onto re-graded areas. The 
plan includes specified procedures for stockpiling topdressing materials.  

All disturbed areas would be revegetated in accordance with the Revegetation Plan that is 
included as part of the approved mining plan (OSMRE 2008). The objective of the revegetation 
activities is to establish a diverse, effective, and permanent vegetative cover composed of species 
native to the area. As indicated in the Revegetation Plan, this vegetative cover would be 
compatible with post-mining land use, capable of stabilizing the soil resources, and provide 
vegetal production of equal or superior utility to that which existed before mining. The plan 
outlines requirements for seedbed preparation, fertilization, seed mixes, seeding techniques, 
mulching, irrigation, and measures to monitor and measure the success of revegetation efforts. 
Therefore, surface disturbances to soil would be long-term (lasting for the duration of the permit 
period), but minor. Following the completion of mining in 2033 and implementation of the Soil 
Handling Plan, Reclamation Plan, and Revegetation Plan, no surface impacts would occur and all 
prior impacts would be remediated.  

The minable coal occurs within the Fruitland Formation and would be mined using the longwall 
underground method, which would avoid impacts to the overlaying strata. Impacts to geologic 
features from the installation of primary and ancillary roads in the DLE would be minor because 
no existing or proposed unique geologic features are located within or around the permit area. 
Because no unique geologic features are within the DLE, no impacts to unique geologic features 
would occur.  

Removal and permanent alteration of the coal resources within the DLE would be conducted 
according to all permit conditions and would maximize the economic recovery of the resources; 
therefore, no major impacts would occur. Mining of coal would not adversely impact any other 
mineral resources in the area. Oil and gas resources would not be affected by the proposed coal 
mining operations under the Proposed Action, although all existing wells within the DLE would 
be plugged and abandoned as the mining activities progress.  

Coal is the dominant mineral resource in the DLE, and the only resource to be extracted during 
mining operations. Coal extraction from the DLE would be conducted in the Fruitland 
Formation. Coal mining must be conducted in a way to maximize resource recovery while 
protecting remaining coal deposits after mining. SJCC estimated that approximately 3 million 
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tons of coal would be extracted each year through 2033. A small percentage of coal resources 
would be lost as pillars, and at the top and bottom of coals seams. The permanent loss of coal 
resources in the permit area is considered normal given current mining technology and the nature 
of the coal extraction in the Fruitland Formation. Therefore, no adverse impacts to mineral 
resources would result from implementation of the Proposed Action.  

Under the Proposed Action, the greatest potential for adverse impacts is to paleontological 
resources (i.e., physical damage or destruction of significant individual specimens or 
stratigraphic units within the geological formations that contain a wide array of life forms in 
great abundance). These impacts could occur as a result of subsidence and during ground-
disturbing activities. Within the DLE, these activities include the underground removal of coal 
and associated subsidence, excavation of access areas to the underground mine, and the 
construction of ancillary facilities and infrastructure (primarily roads). Adverse indirect impacts 
would occur if significant paleontological resources (as identified in surveys conducted at the 
project sites) were removed from their context due to increased access to sensitive areas. 
However, SJCC has prepared a Mitigation and Unanticipated Discovery Plan for 
Paleontological Resources (Zeigler 2017b) in accordance with the underground mining permit 
that would minimize the potential damage or destruction of paleontological resources by putting 
in place protocols for training construction crews, monitoring during construction, and 
procedures for evaluating, reporting, and recording any discoveries. While ground-disturbing 
activities associated with the Proposed Action may damage or destroy paleontological resources, 
these protocols would ensure that any impacts are minimized. Therefore, impacts to 
paleontological resources would be permanent, but moderate. 

3.3.4.2. Alternative B – Continuation of San Juan Mine Operations Following Generating 
Station Shut-Down in 2022 

Under this alternative, the impacts to geological resources, soils, and paleontological resources 
would be identical to those for the Proposed Action. 

3.3.4.3. Alternative C – No Action Alternative 

Under the No Action Alternative, the ASLM would approve the Proposed Action (or Alternative 
B) and mining operations would cease in 2019; therefore, the extent of the underground mine 
would be less than described for the Proposed Action since mining would not occur within the 
entire DLE. Accordingly, the impacts to geological resources under this alternative would be less 
than the Proposed Action. Specifically, the area of impact associated with subsidence and land 
disturbance in the DLE would be reduced resulting in lesser potential impacts to topography, 
soils, and paleontological resources. At the cessation of mining, reclamation would be 
implemented in accordance with the mining permit (OSMRE 2008); however, without CCR, 
additional surface disturbance would be required to complete reclamation of the surface mining 
pits, which would also have to be reclaimed. This would result in a long-term moderate adverse 
effect. Therefore, other than subsidence, no permanent effects to geology and soils would occur. 
With regard to mineral resources, cessation of mining would prevent the maximum recovery of 
the coal within the DLE; therefore, this is considered a long-term minor adverse effect.  
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3.4. ARCHAEOLOGY AND CULTURAL RESOURCES

Cultural resources include the locations of human activity, occupation, or usage that contain 
materials, structures, or landscapes that were used, built, or modified by people. They also 
include the institutions that form and maintain communities and link them to their surroundings. 
Cultural resources consist of prehistoric and historic archaeological resources (e.g., sites and 
isolated finds), historic buildings and structures (e.g., buildings, structures, objects, and districts), 
and properties of religious and cultural significance, including traditional cultural properties
(TCPs). Historic properties, as defined by 36 CFR 800, the implementing regulations of the
NHPA, are a subset of cultural resources that consists of a district, site, building, structure, 
artifact, ruin, object, work of art, or natural feature important in human history that meets defined 
eligibility criteria for the National Register of Historic Places (NRHP).

For the purposes of analyzing cultural resources, the ROI for the Proposed Action is defined by
the Area of Potential Effect (APE), which includes the entire 4,464-acre DLE.

3.4.1. Regulatory Framework
The Project is subject to the requirements of the following Federal, state, and tribal regulations
established to guide management of cultural resources.

3.4.1.1. Federal Regulations and Management Plans

Federal regulations pertaining to cultural resources include NHPA Section 106 and its
implementing regulations (36 CFR Part 800), NEPA, the Archaeological Resources Protection 
Act of 1979 (ARPA), the Native American Graves Protection and Repatriation Act (NAGPRA), 
as well as several executive orders, including Executive Order 13007 (Indian Sacred Sites) and
Executive Order 11593 (Protection and Enhancement of the Cultural Environment). Federal
regulations specific to the region includes the BLM/FFO’s RMP (BLM/FFO 2003).

Section 106 of the National Historic Preservation Act and National Environmental Policy 
Act

The Project is considered an “undertaking” under Section 106 of the NHPA (54 USC 300108), as
amended, which requires that any Federal or Federally assisted project or any project requiring
Federal licensing or permitting take into account the effect of the undertaking on historic
properties, which are properties that are listed or eligible for listing in the NRHP (described in
further detail below). 

The regulations that govern NHPA implementation allow for “coordination” of Section 106 and 
NEPA reviews (36 CFR 800.8(a)) or “substitution” of NEPA review for the Section 106 process
(36 CFR 800.8(c)). Under the latter, an agency may “use the process and documentation required 
for the preparation of an EA/FONSI or an EIS/ROD to comply with section 106 in lieu of the
procedures set for in Parts 800.3 through 800.6 if the agency official has notified in advance the
SHPO/THPO and the Council that it intends to do so…” and specific standards are met, which
are set forth in Parts 800.8(c)(1) through 800.8(c)(5). In March 2013, the Council on 

3.4-1



  
   

 

   
   

  
  

   
  

  

  

   

   
 

  

  

    

    
 

  

 
 

   

 

  

 
  

  
  

   
   

   
 

   
 

 
  

   
   

Technical Resource Document Section 3

San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures


Environmental Quality, Executive Office of the President and the ACHP issued a document
entitled “NEPA and NHPA: A Handbook for Integrating NEPA and Section 106.” The objective 
of this handbook is to provide guidance for both “coordination” of Section 106 and NEPA
reviews pursuant to 36 CFR 800.8(a) and “substitution” of NEPA reviews for the Section 106 
process pursuant to 36 CFR 800.8(c). Chapter V of the handbook, “Road Map for Substitution,”
lists and describes eight standards for meeting the substitution requirements under 36 CFR
800.8(c). These are:

1.	 Notification (36 CFR 800.8(c));

2.	 Identifying consulting parties (36 CFR 800.8(c)(1)(i));

3.	 Identifying historic properties (36 CFR 800.8(c)(1)(ii)) and involving the public (36 CFR
800.8(c)(1)(iv));

4.	 Consulting on effects (36 CFR 800.8(c)(1)(iii));

5.	 Resolving adverse effects (36 CFR 800.8(c)(1)(v));

6.	 Providing opportunity for review and objection (36 CFR 800.8(c)(2-3));

7.	 Terminating the substitution process (as a result of an objection under 36 CFR

800.8(c)(2)(ii)); and


8.	 Concluding the substitution process (36 CFR 800.8(c)(4)).

Attachment C of the handbook provides a checklist for preparing or reviewing a draft EA or EIS
utilized for Section 106 purposes.

The OSMRE is the Lead Federal Agency for the Section 106 process for the Project (details
regarding Section 106 consultation for this Project can be found in Section 5, Consultation and 
Coordination).

The intent of Section 106 is for Federal agencies to take into account the effects of a proposed 
undertaking on any historic properties situated within a proposed APE. A project APE is defined 
as the “geographic area or areas within which an undertaking may directly or indirectly cause 
alterations in the character or use of historic properties, if any such properties exist” (36 CFR
Part 800.16(d)). NHPA Section 106 requires Federal agencies to consult with the Advisory
Council on Historic Preservation (ACHP), State Historic Preservation Officers (SHPOs),
Federally recognized Indian tribes, other Federal agencies with concurrent undertakings as a 
result of the project, applicants for Federal assistance, local governments, and any other
interested parties regarding the proposed undertaking and its potential effects on historic
properties within the APE. 

The NHPA’s implementing regulations (36 CFR Part 800) establish a process for identifying
historic properties that may be affected by the proposed undertaking; assessing the undertaking’s
effects on those resources; and engaging in consultation that seeks ways to avoid, reduce, or
mitigate any effects on NRHP-listed or eligible properties. Effects include, but are not limited to,
destruction or alteration of all or part of a property; isolation from or alteration of its surrounding
environment; introduction of visual, audible, or atmospheric elements that are out of character
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with the property or that alter its setting; transfer or sale of a Federally owned property without
adequate conditions or restrictions regarding preservation, maintenance, or use; and neglect of a
property resulting in its deterioration or destruction.

The NHPA specifies that state, tribal, and Federal agencies must be consulted in compliance with
Section 106, including each SHPO whose state would physically include any portion of the APE. 
The SHPO is appointed by each state to protect the interests of its citizens with respect to issues
of cultural heritage. NHPA Section 101(b)(3) provides each SHPO a prominent role in advising
the Responsible Federal Agencies and ACHP. In addition to the SHPO, the Lead Federal Agency
has an obligation to work with state and local governments, private organizations, and 
individuals during the initial planning and development of the Section 106 process.

On nontribal lands, the Lead Federal Agency (the OSMRE for this Project), in consultation with 
the SHPOs and other consulting parties, assesses the need for historic and archaeological
resource investigations in the Project APE, generates and approves methodologies for
undertaking such investigations within the state, and evaluates the preliminary NRHP status of
any historical or archaeological resources located within the APE. The SHPO also assists the
Lead Federal Agency in assessing any potential effects on historic properties. 

Section 106 regulations state that each SHPO is required to respond within 30 days of receiving a
request to review a proposed action or a request to review a Federal agency’s finding or
determination regarding historic properties located within the Project APE. In the event that the
SHPO does not respond within this timeframe, 36 CFR Part 800.3(c)(4) states that the Lead 
Agency can decide to (1) proceed to the next step in the application process based on any earlier
findings or determinations that have been made up to that point, or (2) consult directly with the
ACHP in lieu of the SHPO. If, after this step is followed, the SHPO decides to re-enter the 
Section 106 process, 36 CFR Part 800.3(c)(4) further states that the Lead Agency official may
continue the consultation proceeding without being required to reconsider previous findings or
determinations.

The NRHP, created under the NHPA, is the Federal list of districts, sites, buildings, structures, 
and objects significant in American history, architecture, archaeology, engineering, and culture.
NRHP properties have significance to the history of their community, state, or the nation and 
have been deemed worthy of preservation based on value, integrity, and relevance. The National
Park Service (NPS) maintains and expands the NRHP on behalf of the Secretary of the Interior.

To guide the determination of eligibility of archaeological resources, historic buildings and 
structures, or sites of religious and traditional significance as historic properties for inclusion in 
the NRHP, the NPS has developed the following NRHP Criteria for Evaluation (36 CFR
Part 60.4). The criteria are standards by which every property is evaluated for listing in the
NRHP. The criteria (36 CFR Part 60.4 [a–d]) used to evaluate the significance of a resource are 
as follows:

•	 Criterion A: Associated with events that have made a significant contribution to the
broad patterns of our history;

•	 Criterion B: Associated with the lives of persons significant in our past;
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•	 Criterion C: Embody the distinctive characteristics of a type, period, or method of
construction or that represent the work of a master, or that possess high artistic values, or
that represent a significant and distinguishable entity whose components may lack 
individual distinction; and,

•	 Criterion D: Have yielded, or may be likely to yield, information important in prehistory
or history.

Additional criteria considerations are defined to guide application of the Criteria for Evaluation
A through D, as listed above. Properties also need to exhibit integrity of location, materials, 
setting, design, association, workmanship, and feeling and must also be at least 50 years old. 
Buildings less than 50 years old do not meet the NRHP criteria unless they are of exceptional
importance (NPS 1998a).

Historic properties include sites of religious or cultural significance (including TCPs) that meet 
the NRHP criteria of eligibility but that do not necessarily have physical evidence of human 
activity. National Register Bulletin 38 defines TCPs as locations that embody the “beliefs,
customs, and practices of a living community of people that have been passed down through the
generations, usually orally or through practice. The traditional cultural significance of a historic
property… [is] derived from the role the property plays in a community’s historically rooted 
beliefs, customs, and practices” that are essential for continuing the cultural identity of the
community (NPS 1998b). 

In some tribal cultures, culture and religion are intertwined; therefore, a historic property
may have both cultural and religious significance. As noted in National Register Bulletin 38
(NPS 1998b), a property’s religious significance does not preclude its eligibility for the NRHP. 
The OSMRE has consulted and will continue to consult with Indian tribes under Section 106 to 
assist in determining the best ways to identify, evaluate, and mitigate potential effects on TCPs. 
A summary of tribal consultation undertaken for the Project is presented in Section 5, 
Consultation and Coordination.

Section 106 recognizes the importance of consulting with Indian tribes when Federal
undertakings occur. Specifically, 36 CFR 800.2(c)(2)(ii) notes: “Section 101(d)(6)(B) of the act
[NHPA] requires the agency official to consult with any Indian tribe or Native Hawaiian 
organization that attaches religious and cultural significance to historic properties that may be
affected by an undertaking. This requirement applies regardless of the location of the historic
property.” In addition, 36 CFR 800.2(c)(2)(ii)(B) says the “Federal Government has a unique
legal relationship with Indian tribes set forth in the Constitution of the United States, treaties, 
statutes, and court decisions. Consultation with Indian tribes should be conducted in a sensitive
manner respectful of tribal sovereignty. Nothing in this part alters, amends, repeals, interprets or
modifies tribal sovereignty, any treaty rights, or other rights of an Indian tribe, or preempts, 
modifies or limits the exercise of any such rights.”
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Archaeological Resources Protection Act of 1979

ARPA (16 USC 470; 43 CFR Part 7) was created to protect archaeological resources and sites on
public and American Indian lands in addition to encouraging cooperation and exchange of
information among governmental authorities, professionals, and private individuals. ARPA
requires Federal landowning agencies to issue ARPA permits to qualified individuals, 
institutions, or firms that conduct archaeological excavations within Federal and tribal trust 
lands. ARPA established civil and criminal penalties for destruction and alteration of cultural 
resources.

American Indian Religious Freedom Act

The American Indian Religious Freedom Act addresses the protection and preservation for
American Indians, Eskimo, Aleut, and native Hawaiians, their inherent rights of freedom to 
believe, express, and exercise traditional religions, including access to sites, use and possession 
of sacred objects, and freedom to worship through ceremony and traditional rites (42 USC 1996).

  Native American Graves Protection and Repatriation Act
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NAGPRA (25 USC 3001-3013) applies to all Federal and tribal trust lands. NAGPRA protects
tribal burial sites and rights to items of cultural significance, including human remains, funerary
objects, sacred objects, and objects of cultural patrimony (25 USC 3001[3]; 43 CFR Part 10).
NAGPRA requires that Indian tribes be consulted whenever archaeological investigations
encounter, or are expected to encounter, cultural items or when such items are unexpectedly
discovered on Federal or tribal trust lands. On Federal lands, intentional excavation and removal
of human remains and objects over 100 years old from Federal or tribal trust lands for discovery, 
study, or removal is permissible only if an ARPA permit is issued by a Federal land-holding
agency. Removal of human remains and objects requires the consent of lineal descendants, if
known, or any tribe(s) that is a consulting party for the undertaking. Each state has statutes that
govern the inadvertent discovery and/or excavation of human remains as well as artifacts on 
private lands.

Bureau of Land Management Farmington District Resource Management Plan

The BLM/FFO District encompasses an area containing a dense concentration of significant
cultural resources. To ensure the long-term protection of important cultural resources within the
area, the BLM/FFO has created 79 Specially Designated Areas (SDAs) for cultural resources in 
the district. All 79 SDAs have been designated Areas of Critical Environmental Concern 
(ACECs). The ACECs have been divided into seven categories: Anasazi Communities, Chacoan
Outliers, Chacoan roads, Early Navajo Defensive Sites and Communities, Historic Sites, Native
American Traditional Use and Sacred Areas, and Petroglyph and Pictograph Sites. The RMP
provides detailed descriptions of each ACEC as well as management prescriptions. BLM/FFO
management activities may include developing and implementing Cultural Resource
Management Plans, conducting inventories to fully document sites, or nomination of sites to the
NRHP or State Register of Cultural Properties. Based on the maps included in the RMP, none of
the ACECs are located within the current APE of the Project.
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3.4.1.2. State Regulations

In addition to the Federal laws described above, New Mexico statutes provide additional
protections for cultural resources. The Cultural Properties Act (Sections 18-6 through 18-6-23, 
New Mexico Statutes Annotated 1978) was originally enacted in 1969 and has been amended 
several times. It established the central principles of preservation in New Mexico, “that the 
historical and cultural heritage of the state is one of the state's most valued and important assets
[and] that the public has an interest in the preservation of all antiquities, historic and prehistoric
ruins, sites, structures [and] objects of historical significance.”

Cultural Properties Act

The Cultural Properties Act established the Historic Preservation Division and the Cultural 
Properties Review Committee. The Act authorizes the committee to issue permits for
archaeological survey and excavation, as well as the excavation of unmarked human burials on 
state and private lands to qualified institutions with the concurrence of the state archaeologist and 
SHPO. It also established civil and criminal penalties for looting of archaeological sites and
disturbance of unmarked burials on state and private lands. The Act requires that state agencies
provide the SHPO with an opportunity to participate in planning for activities that will affect 
properties that are on the State Register of Cultural Properties or the NRHP. The State Register is
the official list of significant properties in New Mexico and is administered by the Historic
Preservation Department. Historic properties can be listed on both the NRHP and the State
Register depending on their significance.

Prehistoric and Historic Sites Preservation Act

The Prehistoric and Historic Sites Preservation Act of 1989 (Sections 18-8-1 through 18-8-8, 
New Mexico Statutes Annotated 1978) prohibits the use of state funds for projects or programs
that would adversely affect sites on the State Register or NRHP unless the state agency or local
government demonstrates that no feasible and prudent alternative exists and that all possible
planning has been done to minimize the harm to the register site.

3.4.2. Affected Environment Pre-2017
As described above, a project APE is defined as the “geographic area or areas within which an 
undertaking may directly or indirectly cause alterations in the character or use of historic 
properties, if any such properties exist” (36 CFR 800.16(d)). For the purposes of the proposed 
Project and NHPA Section 106, the APE includes the entire 4,464-acre DLE.

3.4.2.1. Cultural History

The Project is situated within the prehistoric culture area of the Four Corners region and, 
specifically, the San Juan Basin of the Colorado Plateau. This region is characterized by a series
of traditions, periods, and phases extending back as far as 10,000 BC. The cultural periods
represented in the San Juan Basin include the Paleoindian (ca. 10000-5500 BC), the Archaic 
(ca. 5500 BC- AD 400), the Anasazi or Ancestral Pueblo (ca. AD 1-1300), and the Navajo 
(AD 1300-Present).
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The Paleoindian period (ca. 10000-5500 BC) is characterized by highly mobile populations
focused on hunting large game animals and now-extinct mega-fauna. Paleoindian period sites
tend to be characterized as “kill localities” associated with the exploitation of these large game 
animals and, frequently, include projectile points and butchering tools. Four complexes have
been defined for this period based on distinctive projectile point technology: Clovis (10000
9000 BC), Folsom (9000-8000 BC), Plano (8000-7000 BC), and Cody (7000-6000 BC). Changes
between the complexes occur in adaptive strategies and tool kits, in which mega-fauna were 
hunted during the Clovis complex, and modern bison were hunted during the Cody complex
(Reed et al. 2009).

During the Archaic period (ca. 5500 BC-AD 400), an increased focus on gathering plant
resources and hunting smaller game developed, which reflects shifting adaptive strategies in 
response to changing environmental and habitat conditions. Broad-spectrum diversification
began early in the Jay and Bajada phases of the Archaic period (between 5500 and 3200 BC).
Canyon heads were primarily occupied during this time by small, mobile groups of people
(Reed et al. 2009). Chipped stone artifacts are commonly found but ground stone artifacts are
rare.

The mid-Archaic period lasted until approximately 800 BC and represents a time of significant 
changes related to the cooking and roasting of foodstuffs and processing plant materials, which
occurred in the San Jose and Armijo phases. Numerous large hearths and underground ovens
appeared, as well as large chopper tools, shallow basin metates (i.e., mortars), and one-hand 
manos (i.e., pestles). Maize was introduced after approximately 1800 BC, which resulted in 
substantial population growth, large habitation sites, seasonal aggregation, an increase in ground 
stone implements, and the appearance of ceremonial items (Reed et al. 2009).

The late Archaic period lasted until approximately 100 BC during the En Medio phase, and 
transitioned into the Basketmaker II phase of the Anasazi period (Reed et al. 2009). During the
late Archaic period, agriculture and seasonal cycles became increasingly important, and
populations continued to grow.

The Anasazi period (ca. AD 1-1300) is differentiated from the earlier Archaic period by another
shift in subsistence strategies. During the Basketmaker II phase (AD 1-500), sedentism increased 
as agriculture became more important. Ceramics and small pit house structures with extramural 
cists were introduced during this phase. Settlements were generally located on terraces above 
major drainages (Meininger and Baker 2006).

The Basketmaker III phase (AD 500-700) saw an intensification of agriculture with maize, the
increased importance of domesticates such as beans and squash, the introduction of the bow and 
arrow, and an increase in shell and lithics trade. People also began living in great pit structures
during this time (Meininger and Baker 2006).

The Pueblo I phase (AD 700-900) included the addition of large built structures such as kivas, 
aboveground masonry and/or jacal structures, and pueblos, as well as the continuance of pit
houses for habitation (Reed et al. 2009). Pueblos increased in size and frequency during the
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Pueblo II phase (AD 900-1100), along with more sophisticated irrigation and farming
techniques. The Chaco Canyon great house was developed during the Pueblo II phase. 

The agricultural way of life continued into the Pueblo III phase (AD 1100-1300) but began to 
decline due to resource depletion, population pressure, and climatic change. By the end of the
Pueblo III phase, the Anasazi abandoned the San Juan Basin (Meininger and Baker 2006),
leaving the area sparsely inhabited until Athabascan groups entered the region around AD 1500. 
However, Navajo traditions recognize their continuous occupation of the San Juan Basin through 
a cultural affiliation with the Anasazi.

The Navajo are descendants of Athabascan populations, who initially practiced hunting, 
gathering, trading, and some agriculture in the San Juan Basin during the Dinétah phase
(AD 1450-1630). The Navajo continued to practice a mixed economy in the Gobernador phase
(AD 1630-1775), using European trade items and adopting some European lifeways, such as
animal husbandry (Meininger and Baker 2006). The Navajo also constructed masonry pueblitos
during the Gobernador phase. 

During the Cabezon phase (AD 1775-1863), the Navajo territory expanded and the practice of
sheepherding increased, which resulted in an increase in raiding. The end of the Cabezon phase
coincided with the advent of the Carson campaign against the Navajo Nation, which was in 
response to raids in northern New Mexico (Meininger and Baker 2006). In 1864, the U.S. Army
defeated the Navajo and relocated the majority to Bosque Redondo near Fort Sumner. However, 
some Navajo in southern Utah and in areas near the Grand Canyon and Tuba City, Arizona, 
managed to avoid the relocation efforts. The eventual signing of the Treaty of 1868 allowed the
Navajo at Bosque Redondo to return to their territory in the newly established Navajo 
Reservation.

The Treaty of 1868 also set forth requirements for the schooling of Navajo children and the
establishment of a livestock economy through stock supplied by the Federal government. This
treaty formed the foundation for subsistence herding (primarily sheep) on the reservation, with 
grasslands to the east of reservation boundaries in the San Juan Basin serving as popular grazing
locations. The boundaries of the Navajo Reservation were extended 15 times and, by 1934, it
was the largest reservation in the U.S.

Beginning in 1876, Euro-American settlers arrived in the San Juan River area. Settlement
increased with the arrival of the railroad to Gallup in 1880. By 1905, additional railroad 
connections were created between Durango and Farmington. Trading posts were established that
encouraged interaction between Euro-Americans and the Navajo (Baker 2013). Trading posts in 
Shiprock, Waterflow, and Fruitland became centers for the exchange of mass-produced food and 
other European goods with wool, weaving, and livestock from the reservation (Unruh and Vierra
2012). The establishment of trading posts and the new transportation infrastructure contributed to 
a transition from the subsistence-based herding economy to a commercial-herding economy. 
Increases in the price of wool further encouraged this shift to commercial-based herding and the
use of seasonal laborers. Farming also became more prevalent in this period (Baker 2013).
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Changes to the Navajo community occurred as a result of the Taylor Grazing Act of 1934. This
act mandated a livestock reduction program intended to decrease overgrazing, erosion, and 
arroyo downcutting. Permitting and fencing reduced the availability of nearby public lands. 
Livestock herds on the reservation were reduced by 50 percent. With the loss of commercial
herding, the community became increasingly dependent on wage labor and cash income
(Baker 2013).

Additional change of the traditional patterns of life resulted from modifications in the use of the
San Juan River in the 20th century. Between 1933 and 1948, the Federal government created the
Fruitland Irrigation Project on the San Juan River, leading to increased agricultural use of the
area. This increase continued in the 1970s and 1980s when the Federal government constructed 
the Navajo Irrigation Project. The change in access to water led to the establishment of an
industrial farm and the Navajo Agricultural Products Industries (Unruh and Vierra 2012).

The process of change was further accelerated by the increasing extraction of the mineral wealth
of the region. Initial explorations in oil and gas occurred in the late 1920s around Farmington, 
but production was low until the 1950s when use of oil and gas expanded throughout the U.S. 

3.4.2.2. Cultural Resources

A desktop study was conducted to collect information on previous cultural resources
investigations and known cultural resources within the APE. The desktop study was conducted 
through a review of cultural resource locations, site and inventory forms, and technical reports
using the New Mexico SHPO’s New Mexico Cultural Resources Information System
(NMCRIS), an online database (DCA 2017).

Cultural Resources Investigations

Based on data provided by the New Mexico SHPO, there have been 86 previous cultural
resources investigations that encompass all or part of the APE. These investigations include
surveys performed for the permitting of the original San Juan Mine as well as subsequent
investigations for other projects. Table 3.4-1 provides a summary of the previous cultural
resources investigations conducted within the APE. 

Table 3.4-1: Previous Cultural Resources Investigations in the APE

Activity # Report Title Year Author(s)
93 Pipeline R/W Northwest of Farmington for WEXPRO 1982 Johnson, BP

2340 An Archaeological Survey of One Proposed Multipurpose Right-of
way in Northcentral San Juan County, New Mexico. 1984 Hooton, L. Jean

2352 Archaeological Surveys of Five Proposed Pipeline Rights-of-Way in
Northern San Juan County, New Mexico 1984 Langenfeld, Kristin

2989 Cultural Resources Survey #85-82 of the Proposed Locations and 
Access for Dugan Production Wells. 1985 Knight, Terry

4936 An Archaeological Clearance Survey of One Proposed Seismograph 
Line 1979 Frizell, Jon

5542 An Archaeological Clearance Survey of One Proposed Pipeline Right
of-Way in San Juan County, New Mexico 1982 Moorehead, Randy
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Activity # Report Title Year Author(s)
5554 5 Proposed Wells and Access Roads for Dugan /82(III)003F 1982 Moorehead, Randy

5665 Cultural Resources Survey for Northwest Pipeline Corporation Lines to
Dugan Production Turk's Toast #1 and #2 and Lauristen Scarecrow #1 1982 Gomolak, Andrew R.

5717 Memorandum Report: Cultural Resource Inventory Dump Tank 1982 Jacobsen, LouAnn

5954
Survey of Cultural Resources for Northwest Pipeline Corporation's
Proposed Alteration to the Dugan Production Pol's Paradise No. 2 
Alternate Well Line, San Juan County, New Mexico

1983 Karlson, Jamie A.

6112
An Archaeological Survey of Two Drill Pads and One Access Road
Northwest of Farmington and Northwest of Bloomfield, San Juan
County, New Mexico

1983 Gilpin, Dennis

6120 An Archaeological Survey of Two Well Pads and Two Access Roads
North of Kirtland in San Juan County, New Mexico 1983 Hancock, Patricia M.

6141 An Archaeological Survey of Two Well Pad Relocations and One 
Access Road North of Kirtland in San Juan County, New Mexico 1983 Reed, Alan C.

6296 A Cultural Resource Survey for Northwest Pipeline Corporation
Lauritsen Twin Mounds Mesa #2-30 1983 Gomolak, Andrew R.

6439 An Archaeological Survey of Two Well Pads and an Access Road in
San Juan County, New Mexico [Greg #1, Stevenson #1 & Access] 1981 Seyfarth, Jill

6544 An Archaeological Survey of the #1 Mesa-Twin Mounds-30 Well 
Location and Access Road, San Juan County, New Mexico 1983 Simons, David C.

6550 An Archaeological Survey of One Proposed Pipeline Right-of-Way in
Northcentral San Juan County, New Mexico [Riviera #1] 1984 Hooton, L. Jean

6800 Rows for Northwest Tommy Bolack IE, LIBRA 1, RIVIERA
1/85(I)021F 1984 Hooton, L. Jean

8613 Seismograph Line MCE-9 for Petty-Ray Geophysical 1985 Smith, C A, et al.

20167 Pipeline Mayre #1 Near Kirtland, NM for Dugan Production
Corporation. 1987 Powers, M A

25341 An Archaeological Survey of Five Proposed Well Pads with Access
Roads and Pipelines in San Juan and Rio Arriba Counties, New Mexico 1989 Hancock, Patricia

33759
An Archaeological Survey of the Proposed Mayre No. 90 Well Pad and 
the Proposed Henson No. 1 Well Pad and Access Road near
Farmington, San Juan County, New Mexico.

1990 Hancock, Patricia

44597 Cultural Resources Survey - Little Philmont Stock Tank 1994 Copeland, James

46894 Cultural Resource Inventory of the Deep Lease Area at the San Juan
Mine, San Juan County, New Mexico 1994

Reed, Alan D.
Jonathon C. Horn and
M. Clark Pope

58135 Cultural Resource Inventory of the Deep Lease Extension at the 
San Juan Mine, San Juan County, New Mexico 1997 Horn, Jonathon C.

60484 Archeological Survey of Richardson Operating Co.'s WF Federal 21-1 
& 30-1 Wells & Accesses, San Juan County, New Mexico 1998 Harden, Patrick

60654 Archaeological Survey of Richardson Operating Co.'s WF Federal 20-1 
Well Site, San Juan County, New Mexico 1998 Hardin, Patrick

62470 Archeological Survey of Richardson Operating Co.'s WF Federal 29-1 
Well Site, San Juan County, New Mexico 1998 Harden, Patrick

62471 Archeological Survey of Richardson Operating Co.'s WF Federal 20-2 
Well Site & Access, San Juan County, New Mexico 1998 Harden, Patrick
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Activity # Report Title Year Author(s)

62472 Archeological Survey of Richardson Operating Co.'s WF Federal 19-1 
Well Site & Access, San Juan County, New Mexico 1998 Harden, Patrick

62473 Archeological Survey of Richardson Operating Co.'s Gathering 
Pipeline, San Juan County, New Mexico 1998 Harden, Patrick

62815
A Cultural Resources Survey of Richardson Operating Company's WF
State 16-1 Well Pad, Access Road, and Well Tie Pipeline, San Juan
County, New Mexico

1998 Fuller, Steven

64025 A Cultural Resources Inventory for the WF Federal #28-1 Well 
Location and Pipeline in San Juan County, New Mexico 1999 Bradley, Roberta and

Susan Barnett

65727 A Cultural Resources Survey of Richardson Operating Company's WF
State 32-1 Pipeline, San Juan County, New Mexico. 1999 Fuller, Steven

66406
Cultural Resources Survey of Richardson Operating Company's WF
Federal 29-2 Well Pad, Access Road and Pipeline San Juan County,
New Mexico

1999 Fuller, Steven

66407 A Cultural Resources Survey of Richardson Operating Company's WF
Federal 20-3 Well Pad, San Juan County, New Mexico 1999 Fuller, Steven

66408
A Cultural Resources Survey of Richardson Operating Company's WF
Federal 21-2 Well Pad, Access Road, and Well Tie Pipeline, San Juan
County, New Mexico

1999 Fuller, Steven

66427 Archeological Survey of Richardson Operating Co.'s Gathering 
Pipeline Re-route, San Juan County, New Mexico 1999 Harden, Patrick

66568 A Cultural Resources Survey of Richardson Operating Company's
Bushman Federal 6-1 Pipeline Tie-in, San Juan County, New Mexico 1999 Fuller, Steven

67153
Cultural Resources Survey of Richardson Operating Company's WF
Federal 20-4 Well Pad, Access Road and Pipeline San Juan County,
New Mexico

2000 Fuller, Steven

67154
A Cultural Resources Survey of Richardson Operating Company's WF
Federal 30-2 Well Pad, Access Road, and Pipeline, San Juan County,
New Mexico

2000 Fuller, Steven

71450
A Cultural Resources Inventory of a Proposed Pipeline to the Existing 
Mayre #90R Well Location, Located West of Farmington in San Juan 
County, New Mexico

2000 Wheelbarger, Linda

71531
A Cultural Resources Survey of Richardson Operating Company's WF
Federal Number 29-3 Well Pad, Access Road, and Pipeline, San Juan
County, New Mexico

2000 Fuller, Steven

71532
Cultural Resources Survey of Richardson Operating Company's WF
Federal Number 29-4 Well Pad, Access Road and Pipeline San Juan
County, New Mexico

2000 Fuller, Steven

74035
A Cultural Resource Inventory of the Proposed Turk's Toast #6 Well
Pad and Combination Access Road/Pipeline Right-of-Way, Located
Northwest of Farmington, San Juan County, New Mexico

2001 Wheelbarger, Linda

75013
A Cultural Resources Survey of Richardson Operating Company's WF
Federal Number 31-1 Well Pad and Pipeline, San Juan County, New
Mexico

2001 Fuller. Steven

75014

A Cultural Resources Survey of Richardson Operating Company's WF
Federal Number 30-3, WF Federal Number 30-4, and WF Federal
Number 31-2 Well Pads, Access Roads, and Pipelines, San Juan
County, New Mexico

2001 Fuller, Steven
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Activity # Report Title Year Author(s)

76795
Relocation of Site LA 119296, near the Proposed Turks Toast #91 Well
Pad and Combination Access Road/Pipeline Right of Way, Northwest
of Farmington, San Juan County, New Mexico

2001 Wheelbarger, Linda

76908
A Cultural Resources Inventory of the Proposed High Dollar Com #90 
Well Pad and Combination Access Road/Pipeline Right-of-way,
Northwest of Farmington, San Juan County, New Mexico

2001 Wheelbarger, Linda 
and Lacey McCarty

76940 Relocation of Site LA 119299, Near the Proposed Turks Toast #10 
Well Pad, Northwest of Farmington, San Juan County, New Mexico 2001 Wheelbarger, Linda

77450
Cultural Resources Survey of Richardson Operating Company's WF
Federal 19-3 and WF Federal 19-4 Well Pads, Access Roads and
Pipeline San Juan County, New Mexico

2002 Fuller, Steven

78241
Addendum I Cultural Resources Survey of Richardson Operating 
Company's WF Federal 19-3 and WF Federa 19-4 Well Pads, Access
Road and Pipeline San Juan County, New Mexico

2002 Fuller, Steven

80153
A Cultural Resources Survey of Richardson Operating Company's
Salty Dog Numbers 4, 5, and 6 Well Pads, San Juan County,
New Mexico

2002 Fuller, Steven

80702
Relocation of Previously Recorded Sites Near the Proposed Turks
Toast #93 Pipeline Right-of-way, Northwest of Farmington, San Juan 
County, New Mexico

2002 Wheelbarger, Linda

80919 A Cultural Resources Survey of Richardson Operating Company's WF
Federal 31-2 Pipeline, San Juan County, New Mexico 2002 Fuller, Steven

83315

Site Relocation and Additional Inventory for the Proposed 
Centennial/High Dollar/Sly Slav/Turks Toast/Riviera Gathering
System, Located West of Farmington, San Juan County, New Mexico
Conducted for Dugan Production Corporation

2003 Wheelbarger, Linda

84632 A Cultural Resources Survey of Richardson Operating Company's WF
Federal 28 Number 4 Pipeline, San Juan County, New Mexico 2003 Fuller, Steven

85475

Cultural Resources Inventory and Site Relocation for Seven Proposed
Wells and Associated Access Roads and Pipeline Rights-of-Way,
Located Near San Juan Mine, West of Farmington, San Juan County,
New Mexico

2003 Wheelbarger, Linda

85509
Investigations into the effects of Subsidence at the San Juan 
Underground Mine: A Phased Approach for BHP Billiton-NM Coal,
San Juan Coal Company, San Juan Underground Mine

2003 Baker, Larry L.

87418

The Cultural Resources Inventory of Five Proposed Coal Core Sample 
Drill Sites. A New Vent Shaft Site and Five Associated Access Roads
within BHP Billiton’s Proposed Deep Lease Extension Area, San Juan 
County, New Mexico

2004 Nathan, Randy

87762
The Cultural Resources Inventory of a Proposed Relocated Vent Shaft
Site and Drill Hole within BHP Billiton’s Proposed Deep Lease
Extension Area, San Juan County, New Mexico

2004 Nathan, Randy

89048
The Cultural Resources Inventory of a Proposed Access Road Reroute
for San Juan Coal Company’s Proposed Lease Addition to its Deep 
Lease Extension, San Juan County, New Mexico

2004 Baker, Larry L.

90172 Richardson Operating Company's WF Federal 6#3 Pipeline Extension 2004 Harden, Patrick

90665
Cultural Resource Inventory, Dugan Production Corporation's Big
Field Salt Water Disposal Pipeline, Southwest of Piñon Mesa, San Juan
County, New Mexico

2004 Hammack, Laurens C.
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Activity # Report Title Year Author(s)

92961
The Cultural Resources Inventory of San Juan Coal Company’s
Proposed Expansion of its Deep Lease Extension, San Juan County,
New Mexico

2005 Pierce, Derek

93044
The Cultural Resources inventory of Seven Proposed Coal Core
Sample Drill Sites and One Access Road within BHP Billiton’s Deep
Lease Extension of the San Juan Mine, San Juan County, New Mexico.

2005 Meininger, Jason

93089 Archaeological Survey of Lance Oil and Gas Company's West
Farmington Loop Pipeline San Juan County, New Mexico 2005 Harden, Patrick

104787

The Cultural Resources Inventory of the City of Farmington Electric
Utility System's Proposed COF-654 Powerline and Anchor Points and 
FEUS 115 to Mesa Substation Powerline, San Juan County, New
Mexico

2007 Nathan, Randy and
Lyn Wharton

112520
Turks Toast Gathering System Pipeline Relocation #2 Cultural
Resource Survey for Dugan Production Corp., San Juan County,
New Mexico

2008 Steven R. Dye

112795
Turks Toast Gathering System Pipeline Relocation #2 Cultural 
Resource Survey on Bureau of Land Management Lands for Dugan 
Production Corporation, San Juan County, New Mexico

2009 Dye, Steven R.

122655
The Relocation and Evaluation of Fifteen Archaeological Sites Within
the 400 District of BHP Billiton San Juan Coal Company’s San Juan
Mine Deep Lease Extension, San Juan County, New Mexico

2012 Baker, Larry L. and
Myers, Tori L.

124303
The Relocation and Evaluation of Five Additional Archaeological Sites
within the 400 District of BHP Billiton-San Juan Coal Company’s
San Juan Mine Deep Lease Extension, San Juan County, New Mexico

2012 Myers, Tori L. and 
Simpson, Erik

125671
Cultural Resources Survey of Encana Oil and Gas (USA) Inc.'s
Meadows D18-3014 Number 01H/02H/03H/04H Multiple Well Pad,
Access Road, and Pipeline, San Juan County, New Mexico.

2012 Fuller, Steven

126639

The Relocation and Evaluation of Forty-Two Archaeological Sites
within the Northern Portion of the 400 District San Juan Coal
Company's San Juan Mine Deep Lease Extension, San Juan County,
New Mexico

2013 Myers, Tori & Erik
Simpson

128333
The Evaluation of Site 119287 Located on BHP Billiton San Juan Coal 
Company’s San Juan Mine Deep Lease Extension, San Juan County,
New Mexico.

2013 Myers, Tori L. and
Nathan, Randy

128667
The Results of an Impact Assessment at Site LA 119301 located within
the 400 District South of San Juan Coal Company’s San Juan Mine
Deep Lease Extension, San Juan County, New Mexico

2013 Meininger, Jason and
Simpson, Erik

128997

The Placement of Permanent Barrier Fences at Five Sites Located
within the 400 District South of San Juan Coal Company’s San Juan 
Mine Deep Lease Extension, San Juan County, New Mexico: LA
16747, LA 22257, LA 106356, LA 119301, and LA 119310

2013 Nathan, Randy

130289
The Cultural Resources Inventory of a Proposed Gob Vent near Site 
LA 87593 within the Southern Portion of the 400 District of San Juan
Coal Company’s San Juan Mine, San Juan County, New Mexico.

2014 Nathan, Randy

132219
The Site -specific Visit and Evaluation of Site LA 119298 Within the
400 District North of San Juan Coal Company’s San Juan Mine Deep 
Lease Extension, San Juan County, New Mexico

2014 Baker, Larry L.

132796
The Archaeological Monitoring of Gravel Placement within Site LA
119298 Located in the 400 District of San Juan Coal Company’s Deep 
Lease Extension of the San Juan Mine, San Juan County, New Mexico

2014 Cahenzli, Lee
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Activity # Report Title Year Author(s)

132905
Cultural Resource Inventory of 36.43 Miles of PNM's Existing OC/OJ
345kV Transmission Line in San Juan and Rio Arriba Counties, New
Mexico

2015
Acklen, John, Doug 
Loebig, and Paula 
Fluder

135177
The Results of Test Excavations at Site LA 119298 Located in the 400 
District of the Deep Lease Extension of San Juan Coal Company’s
San Juan Mine, San Juan County, New Mexico

2016 Simpson, Erik

137200
The Preliminary Results of Testing at Site 106354 Located in the 400 
District of the San Juan Mine Deep Lease and Deep Lease Extension,
San Juan County, New Mexico.

2016 Simpson, Erik

137243
The Preliminary Results of Testing at Site LA 119277 Located in the
400 District of the San Juan Mine Deep Lease and Deep Lease 
Extension, San Juan County, New Mexico.

2017 Meininger, Jason

137488
The Preliminary Results of Testing at Site LA 22258 Located in the
400 District of the San Juan Mine Deep Lease and Deep Lease 
Extension, San Juan County, New Mexico

No date Simpson, Erik

137736
The Relocation and Evaluation of Sixty-One Archaeological Sites
within the 500 and 600 Districts of San Juan Coal Company’s San Juan 
Mine Deep Lease Extension, San Juan County, New Mexico

2017 Simpson, Erik and
Meininger, Jason

Source: DCA 2017

The most extensive cultural resource investigation in the APE was the Class III cultural 
resources inventory performed by Alpine Archaeological Consultants in 1997 (Horn 1997). This
study was conducted as part of Section 106 compliance for the proposed development of the
DLE. During the 1997 Section 106 consultations, the SJCC was the project proponent and the
BLM was the Lead Federal Agency.

The 1997 Class III inventory for the DLE project identified 83 archaeological sites and 140 
isolated archaeological finds/occurrences within the study area. Based on the results of the
survey the BLM recommended 36 sites as not eligible for listing on the NRHP, 46 sites as
eligible, and one site as unevaluated (i.e., requiring additional investigations to determine NRHP 
eligibility).

In a letter summarizing the findings of the inventory dated July 2, 1998 (OSMRE 2008), the
New Mexico SHPO provided the following NRHP eligibility determinations for the
83 identified sites: 

• Thirty sites eligible for listing on the NRHP;
• Thirty-five sites not eligible for listing on the NRHP; and
• Eighteen sites of unevaluated NRHP eligibility.

The letter states that additional investigations (e.g., subsurface testing, ethnographic studies)
were necessary to determine the NRHP eligibility of the 18 sites with no eligibility
determination. In a response dated July 10, 1998, the BLM acknowledged the New Mexico 
SHPO eligibility determinations and stated that the BLM and New Mexico SHPO had not made
a determination of effect for the DLE project due to a lack of project information.

In a letter dated April 5, 1999, the BLM provided the New Mexico SHPO with a letter from
SJCC providing additional information on project facilities and potential impacts to cultural 

3.4-14
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resources due to subsidence caused by mining activities. To avoid impacts, SJCC made the
following findings/commitments:

•	 All significant sites would be avoided by surface development activities. If they could not
be avoided, SJCC would prepare and implement a data recovery plan;

•	 Impacts to significant sites from subsidence would be unlikely, with only small surface
cracks developing. SJCC proposed to prepare and implement a data recovery plan at three
sites that contain features or are in a setting that could be impacted by cracking or
subsidence: sites LA 119286 and LA 119325 on BLM land and LA 199326 on 
New Mexico state land; and

•	 A stipulation for monitoring of the condition of Federal sites determined eligible or of
unevaluated eligibility to assess damage due to cracking, subsidence or other
disturbances. In the event of impacts, data recovery plans would be prepared and 
implemented.

Based on the findings of the Class III inventory (Horn 1997) and the commitments outlined 
above, the BLM determined that development of the DLE would have no adverse effect on 
historic properties. In a letter from the BLM to SJCC dated April 29, 1999, the BLM informed 
SJCC that they had not received comments from the New Mexico SHPO within 10 working days
of submitting their determination of no adverse effect. The BLM stated that per Section F 2. (iii)
of the Protocol Agreement between the BLM and the New Mexico SHPO, the BLM had
determined that the development of the Federal portion of the DLE would have no adverse effect
if the following requirements were followed:

•	 Before any actions or mining in the vicinity of sites LA 119286 and LA 119325, SJCC
would prepare and implement data recovery plans for these sites;

•	 All other historic properties would be avoided by surface facilities or activities; and

•	 A stipulation would be attached to the mining permit that would require monitoring of the
condition of a sample of Federal sites to assess damage due to cracking, subsidence or
other disturbances. In the event of a negative impact, data recovery plans may need to be
prepared and implemented. 

Underground coal mining began in the DLE in 2000. In accordance with BLM and New Mexico
MMD, SJCC developed and implemented a plan to monitor the effects of subsidence on 
archaeological sites within the DLE before the mining activities (Simpson and Meininger 2017). 
The initial monitoring plan consisted of inspecting archaeological sites determined eligible for
listing on the NRHP for visible changes in the ground surface (Simpson and Meininger 2017). 
Before mining activities, the monitoring plan was changed to take a phased approach to 
subsidence monitoring. The phased approach involved the monitoring of surface transects above
longwall mining panels and data recovery excavations at impacted sites as underground mining
activities expanded within the DLE (Simpson and Meininger 2017). Table 3.4-2 provides a
summary of the Phase I-IV monitoring activities.

3.4-15
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Table 3.4-2: Deep Lease Extension Monitoring Phases

Monitoring Phase Sites Monitored Data Recovery Excavations
Phase I LA 22254, LA87584 --
Phase II -- LA 22254
Phase III LA 87584 --
Phase IV LA 87578, LA87579
Source: Simpson and Meininger 2017

In 2006, it was determined that the continued expansion of the mine would result in subsurface
mining beneath nine additional archaeological sites. Based on the results of the first four phases
of subsidence monitoring, the New Mexico MMD determined that regular monitoring of
archaeological sites that could be impacted by subsidence should be carried out at regular
intervals before and after mining (Simpson and Meininger 2017). As a result, Phase V of the
monitoring plan was developed to provide a procedure for future site monitoring. The monitoring
procedure consisted of the following elements:

1.	 Revisiting and updating all sites in the longwall mining districts in advance of any mining
to include an evaluation of the current site character and its NRHP eligibility;

2.	 Conducting post-subsidence observations of the sites between 30 and 90 days following
underlying mining activities and noting the condition of sites in terms of the effects of
subsidence;

3.	 Conducting annual monitoring of a sample of the sites based on site type, topography, 
and location above the longwall panel; and

4.	 Preparing an annual summary report in which the status of mining at the end of each year
is detailed (Simpson and Meininger 2017).

Cultural resource investigations were conducted between 2010 and 2013, including monitoring
the installation of underground mine vents; a reconnaissance survey requested by the BLM/FFO
to relocate registered sites in advance of seismic survey activities; survey and monitoring of
groundwater observation wells; an impact assessment at site LA 119301; and, an assessment and
update of site LA 119287 (Simpson and Meininger 2017). 

During this period subsurface longwall mining continued to expand with in the DLE. As part of
the Phase V subsidence-monitoring program between 2011 and 2014, 62 archaeological sites
were evaluated. In 2017, an additional 55 sites within the DLE were evaluated to assess their
current condition and eligibility for listing on the NRHP (Simpson and Meininger 2017). The
2014 and 2017 reports include a list of actions being taken by SJCC to avoid registered cultural
properties within the DLE as well as the following recommendations to avoid or mitigate
impacts to cultural resources:

•	 SJCC intends to design any new surface infrastructure to completely avoid NRHP
eligible sites. To ensure sites are avoided, SJCC would mark NRHP eligible sites with
barrier fences at a 75-foot offset from each site boundary to create an archaeological site 
buffer (ASB).

3.4-16
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•	 If construction within site boundaries or within the ASB is deemed unavoidable, 
additional archaeological investigations in the form of limited testing and/or data
recovery is recommended. The complexity of the investigation would be determined on a 
site-by-site basis in consultation with OSMRE, BLM/FFO, and New Mexico SHPO.

•	 In terms of future underground mining and associated subsidence of the ground surface, 
monitoring of the NRHP eligible sites should be conducted within 30 to 90 days
following subsidence. These investigations are ongoing and will be proceeding
independently of the ground disturbing work proposed for the construction of any new
mining infrastructure (Myers and Simpson 2014; Simpson and Meininger 2017). 

The OSMRE initiated Section 106 consultation with the New Mexico SHPO for the SJCC DLE
Mining Plan Modification Project in a letter dated June 30, 2017. The OSMRE sent Notice of
Intent to Initiate Public Scoping and Prepare an EIS to the following American Indian tribes and 
pueblos on March 22, 2017: Apache Tribe of Oklahoma; Hopi Tribe; Kiowa Tribe of Oklahoma;
Navajo Nation; Ohkay Owingeh; Pueblo of Acoma; Pueblo of Laguna; Pueblo of Tesuque;
Pueblo of Zia; Southern Ute Indian Tribe; and Ute Mountain Ute Tribe. The OSMRE sent letters
to initiate Section 106 consultation with the same tribes and pueblos on June 30, 2017. 

On July 21, 2017, the New Mexico SHPO requested a survey update of the DLE, which was
already underway. The survey was conducted and the survey report submitted to the New
Mexico SHPO for review (Simpson and Meininger 2017). The report identified 61 
archaeological sites in the DLE, recommending 35 as eligible and 26 as not eligible for listing in
the NRHP. The SHPO concurred with these recommendations in a letter dated December 4,
2017.

In a letter dated January 30, 2018, the Advisory Council on Historic Preservation (ACHP)
requested additional information from OSMRE about the project to determine if their
participation in consultation is warranted. OSMRE responded to the ACHP’s information request
via e-mail on the same day (January 30, 2018).

Archaeological Resources

Based on data provided by the New Mexico SHPO in June 2017, there are 80 registered cultural
properties within the APE. All 80 resources are archaeological sites. Table 3.4-3 provides
summary information for these sites including their NRHP eligibility status.

Table 3.4-3: Registered Archaeological Resources within the APE

Resource 
# Description Cultural Affiliation NRHP

Eligibility

29353 Prehistoric features and artifact scatter/ 
Historic features and artifact scatter Anasazi (Pueblo I-III)/Anglo (US Territorial) Eligible

39137 Prehistoric features and artifact scatter Anasazi (Pueblo II) Eligible
72374 Prehistoric artifact scatter Unknown Not eligible
106350 Prehistoric artifact scatter Early-Late Archaic/Anasazi (Pueblo II-III). Eligible
119269 Prehistoric artifact scatter Anasazi (Pueblo II-III) Not eligible

3.4-17
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Resource 
# Description Cultural Affiliation NRHP

Eligibility
119270 Prehistoric artifact scatter Anasazi (Pueblo II-III) Eligible
119271 Prehistoric features and artifact scatter Anasazi (Pueblo II-III) Eligible
119272 Prehistoric artifact scatter Unknown Unevaluated
119273 Prehistoric artifact scatter Unknown Eligible
119274 Historic features and artifact scatter Anglo (Recent Historic) Not eligible
119275 Prehistoric artifact scatter Unknown Not eligible
119276 Prehistoric artifact scatter Unknown Eligible
119277 Prehistoric artifact scatter Unknown Eligible
119278 Prehistoric artifact scatter Anasazi (Basketmaker III-Pueblo III) Not eligible
119279 Prehistoric artifact scatter Anasazi (Basketmaker III-Pueblo III) Not eligible
119280 Prehistoric artifact scatter Anasazi (Pueblo II-Pueblo III) Eligible
119281 Prehistoric artifact scatter Anasazi (Pueblo II-Pueblo III) Not eligible
119282 Historic features and artifact scatter Anglo (US Territorial) Unevaluated
119283 Prehistoric artifact scatter Anasazi (Pueblo II-III) Eligible
119284 Historic single residence ruin Unknown Eligible
119285 Prehistoric artifact scatter Unknown Not eligible

119286 Prehistoric/Historic rockshelter Anasazi (Basketmaker III-Pueblo II)/ Navajo
(Pre-Pueblo Revolt-Post Pueblo Revolt) Eligible

119287 Historic single residence ruin Unknown Eligible
119288 Prehistoric artifact scatter Unknown Unevaluated
119289 Prehistoric artifact scatter Unknown Not eligible
119290 Prehistoric artifact scatter Unknown Not eligible
119291 Prehistoric artifact scatter Anasazi (Pueblo II-III) Not eligible
119292 Prehistoric artifact scatter Archaic Eligible
119293 Prehistoric artifact scatter Unknown Not eligible
119294 Prehistoric artifact scatter Unknown Eligible
119295 Prehistoric artifact scatter Unknown Unevaluated
119296 Prehistoric artifact scatter Anasazi (Pueblo II) Eligible
119297 Prehistoric artifact scatter Anasazi (Pueblo II-Pueblo III) Not eligible
119298 Prehistoric artifact scatter Anasazi (Pueblo II-Pueblo III) Eligible
119299 Prehistoric features and artifact scatter Unknown Eligible
119300 Prehistoric artifact scatter Unknown Not eligible
119301 Prehistoric features and artifact scatter Anasazi (Pueblo II-Pueblo III) Eligible
119302 Prehistoric artifact scatter Unknown Not eligible
119303 Prehistoric artifact scatter Unknown Not eligible
119304 Prehistoric artifact scatter Unknown Not eligible
119305 Prehistoric artifact scatter Unknown Not eligible
119306 Prehistoric artifact scatter Unknown Not eligible

119307 Historic single residence ruin and artifact
scatter Navajo (Unspecified ) Unevaluated

119308 Historic artifact scatter Navajo (Pre-Reservation) Eligible
119309 Prehistoric features and artifact scatter Anasazi (Basketmaker III-Pueblo III) Eligible

3.4-18



  
   

 

    
 

    
    
    
    
    
     
    
    
    
     
    
    
    
    
    

  
    

    
    
    
    
    
    
    
     
    

    

    
    
    
    
    
    
    
    
    

   

Technical Resource Document Section 3

San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures


Resource 
# Description Cultural Affiliation NRHP

Eligibility
119310 Prehistoric artifact scatter Unknown Unevaluated
119311 Prehistoric artifact scatter Anasazi (Pueblo II-Pueblo III) Not eligible
119312 Prehistoric artifact scatter Unknown Eligible
119313 Prehistoric artifact scatter Anasazi (Pueblo II-Pueblo III) Not eligible
119314 Prehistoric artifact scatter Archaic (Middle Archaic) Not eligible
119315 Prehistoric artifact scatter Anasazi (Pueblo II-Pueblo III) Not eligible
119316 Prehistoric artifact scatter Anasazi (Pueblo II-Pueblo III) Unevaluated
119317 Prehistoric artifact scatter Unknown Not eligible
119318 Prehistoric single residence Unknown Unevaluated
119319 Prehistoric artifact scatter Unknown Not eligible
119320 Prehistoric feature and artifact scatter Anasazi (Basketmaker III-Pueblo I) Eligible
119321 Prehistoric feature and artifact scatter Anasazi (Basketmaker III-Pueblo III) Eligible
119322 Prehistoric artifact scatter Unknown Unevaluated
119323 Prehistoric artifact scatter Unknown Unevaluated
119324 Prehistoric feature and artifact scatter Anasazi (Basketmaker III-Pueblo III) Eligible

119325 Prehistoric single residence and artifact
scatter Anasazi (Pueblo II-Pueblo III) Eligible

119359 Prehistoric artifact scatter Anasazi (Pueblo II-Pueblo III) Not eligible
119360 Prehistoric artifact scatter Unknown Not eligible
119361 Prehistoric artifact scatter Unknown Not eligible
119362 Prehistoric artifact scatter Unknown Not eligible
119363 Prehistoric artifact scatter Unknown Eligible
121623 Prehistoric feature and artifact scatter Unknown Unevaluated
124831 Prehistoric features and artifact scatter Unknown Unevaluated
124832 Historic features and artifact scatter Navajo (Pre-reservation to Recent Navajo) Unevaluated
128826 Historic features and artifact scatter Navajo (Late Reservation) Unevaluated

129261 Historic features and artifact scatter Navajo (Pre-Pueblo Revolt-Post Pueblo 
Revolt) Eligible

130911 Historic features and artifact scatter Navajo (Late Reservation) Not eligible
132152 Prehistoric artifact scatter Anasazi (Pueblo II) Unevaluated
175540 Prehistoric archaeological site Unknown Unevaluated
187370 Archaeological site Unknown Unevaluated
187597 Historic features and artifact scatter Unknown Unevaluated
187598 Archaeological site Unknown Unevaluated
187599 Prehistoric features and artifact scatter Unknown Unevaluated
187640 Prehistoric and historic artifact scatter Unknown Unevaluated
187641 Prehistoric artifact scatter Unknown Unevaluated
Source: DCA 2017
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The NRHP eligibility status of the 80 sites within the APE are as follows:

•	 28 sites eligible for listing on the NRHP;
•	 30 sites not eligible for listing on the NRHP; and
•	 22 sites of unevaluated NRHP eligibility

The majority of the sites located within the APE were identified during the 1997 Class III
inventory (Horn 1997). Based on the results of the 1997 Class III inventory, the BLM required 
SJCC to conduct data recovery excavations at sites LA 119286 and LA 119325 to mitigate
potential subsidence impacts. The following is a description of these two sites: 

•	 Site LA 119286 is a rockshelter site consisting of an artifact scatter extending from a
small, 6-by-2.5 meter sandstone ledge.

•	 Site LA 119325 consists of two architectural features, an Anasazi Pueblo II-III kiva and 
an 11-meter-long, dry-laid masonry wall. The masonry wall stands two to three courses
high and is located along a natural sandstone outcrop on the edge of a mesa.

The desktop study did not find any records of data recovery excavations at these two sites.

All of the sites located within the APE have been subject to additional investigations, 
monitoring, and/or protective actions since 2011. The following actions have been conducted at
known archaeological sites in the APE:

•	 Site relocation, evaluation, and site form updates as part of Phase V subsidence
monitoring conducted as a requirement of the DLE mining permit for sites LA 119270, 
LA 119271, LA 119272, LA 119273, LA 119274, LA 119276, LA 119280, LA 119283, 
LA 119287, LA 119298, LA 119299, LA 119304, LA 119309, LA 119310, LA 119318, 
and LA 175540;

•	 An impact assessment at site LA 119301;

•	 Additional archaeological testing/excavations as sites LA 119277 and LA 119298;

•	 Permanent fencing installed by SJCC to avoid sites LA 119298, LA 119299, LA 119301, 
and LA 119310;

•	 Site relocation, evaluation, and site form updates for sites LA 29353, LA 39137, LA
119269, LA 119275, LA 119279, LA 119281, LA 119282, LA 119284, LA 119285, LA
119286, LA 119288, LA 119289, LA 119290, LA 119291, LA 119292, LA 119293, LA
119294, LA 119295, LA 119296, LA 119297, LA 119300, LA 119303, LA 119305, LA
119306, LA 119307, LA 119308, LA 119311, LA 119312, LA 119313, LA 119314, LA
119315, LA 119316, LA 119317, LA 119319, LA 119320, LA 119321, LA 119322, LA
119323, LA 119324, LA 119325, LA 119359, LA 119360, LA 119361, LA 119362, LA
119363, LA 121623, LA 124832, LA 128826, LA 129261, LA 130911, and LA 132152;
and

•	 Site relocation and evaluation surveys identified and evaluated sites LA 187370, LA
187597, LA 187598, LA 187599, LA 187640, and LA 187 641.

3.4-20



  
   

 

  
  

 
    

  

 

    
  

  
 

 
 

  
 

    
   

  

   
 

  
     

 
    

  
  

  
    

  
  

  
  

   
   

   
 

 
 

 

Technical Resource Document Section 3

San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures


The site relocation and evaluation surveys determined that sites LA 119278, LA 119300, 

LA 119303, LA 119305, LA119361, LA 119362, and LA 132152 are no longer present or

identifiable. Six of these sites had been determined not eligible for listing on the NRHP, while

the eligibility of site LA 132152 was unevaluated (Baker 2013; Myers and Simpson 2014;

Simpson and Meininger 2017).


Properties of Religious and Cultural Significance (including Traditional Cultural 
Properties)

A TCPs study for the San Juan DLE was conducted in 1998 (Chandler 1998). The study
consisted of a literature review of historic maps and ethnohistorical documents at the Center of
Southwest Studies at Fort Lewis College; a review of previous ethnographic studies conducted 
for other large-scale projects in the region; and a request for information on any TCPs in the
DLE sent to the Navajo, Southern Ute, Ute Mountain Ute, Hopi, and Zuni tribes. The literature
and previous ethnographic studies review did not identify any TCPs within the DLE. The Navajo 
tribe was the only tribe to respond to the request for information on TCPs within the DLE. The
Navajo expressed no concerns with the proposed subsurface mine expansion and did not know of
any traditional use areas or sacred sites within the DLE (Chandler 1998). Based on the results of
this study the BLM determined that underground mining within the DLE would have no adverse
effect on TCPs (OSMRE 2008b). 

Letters were sent to the Pueblo of Laguna, Kiowa Tribe of Oklahoma, Southern Ute Indian 
Tribe, Zia Pueblo, Ohkay Owingeh Pueblo, Ute Mountain Ute Tribe, Tesuque Pueblo, Acoma
Pueblo, Apache Tribe of Oklahoma, Hopi Tribe, and Navajo Nation inviting them to participate
in Section 106 consultations and to identify any concerns about properties of potential religious
or cultural significance in the Project area, including archaeological sites, burials, and/or TCPs. 
To date, the only tribes that have responded are the Hopi, in a letter dated April 13, 2017, and the
White Mountain Apache, in a letter dated April 17, 2017, and the Tesuque Pueblo via telephone
call. The Hopi requested that the EIS include an assessment of the impact of subsidence to 
archaeological sites, to be considered a consulting party for the Project, and to be provided with 
copies of any cultural resource survey reports and treatment plans, as well as the Draft EIS, for 
review and comment. The White Mountain Apache responded that they have determined that the
Project “will not have an impact on the White Mountain Apache tribe’s historic properties and/or
traditional cultural properties.” The Tesuque Pueblo requested additional discussion with the
OSMRE, which is ongoing.

3.4.3. Changes to Cultural Resources Affected Environment Due to
Compliance with the State Implementation Plan

In accordance with the New Mexico SIP, at the end of 2017, PNM shut down two units at the
Generating Station and in 2018, installed SNCR technology on the remaining two units. These
completed actions are considered part of the environmental baseline to which the impacts of the
Proposed Action and Alternatives are compared in the following section. Consequently, these
changes reduced by half the emissions from burning the coal delivered from the San Juan Mine. 
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No changes to cultural resources resulted from compliance with the SIP and the affected
environment remains as described in Section 3.4.2.

3.4.4. Environmental Consequences
The impact analysis examined likely effects of the Project on cultural resources. Potential
changes to the affected environment from the proposed underground mining operations in the
DLE that could impact cultural resources consist of the construction of access roads, surface
drilling and drill pad construction, and potential surface subsidence. 

Surface disturbance associated with the underground mining operation would be limited to 
development drilling and sampling access roads and drill pads and the installation of ventilation 
shafts. This disturbance represents a relatively small percentage of the lease area. The ventilation
shafts are installed/ drilled from the surface and are typically drilled to accommodate a casing of
up to 72 inches in diameter. In addition to the ventilation borings, SJCC periodically conducts
development drilling and sampling to delineate and characterize coal, overburden, or to perform
geotechnical evaluations in both active and future mining areas. All drilling locations and 
associated access roads would be reclaimed as soon as practicable upon completion of the
drilling program.

In addition to these impacts, previous cultural resource investigations in the APE have
documented impacts to resources due to ground subsidence caused by subsurface mining. 
Potential impacts from subsidence depend on the soils within and around the site, the
characteristics of the rock formations beneath the site, and the nature of the mining activities
beneath the site. Potential impacts range from small cracks in the soil matrix within a site to the
collapse of a rockshelter site or masonry walls within a site.

The types of potential impacts listed below were considered when evaluating the types of short-
term and long-term impacts of the Proposed Action and alternatives on cultural resources within 
the APE: 

•	 Demolition or Alteration of a Property: Demolition or extensive alteration of all or part 
of the resource.

•	 Isolation/Alteration of Surrounding Environment: Temporary or permanent restrictions of
access to a cultural resource or a change in the property’s setting.

•	 Traffic Congestion/Parking/Access: Congestion arising from changes in traffic patterns, 
parking, and access to historic buildings and structures.

•	 Visual: Removal of historical resources adjacent to a cultural resource or the introduction 
of modern construction that is out of character with or alters the resource’s historical
setting.

•	 Introduction of New Construction: Addition of new construction that is not compatible
with the existing architecture of historic buildings and structures.

•	 Structural Instability: Introduction of vibration during construction or operation that
would cause damage to historic buildings and structures.
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•	 Noise: Introduction of audible elements that are out of character with the cultural

resource and its established use such that its use may be altered or abandoned.


•	 Change of Use: The change in use of a cultural resource brought about by construction-
or operation-related activities that make it no longer physically or financially feasible or
desirable to maintain the current use.

•	 Vibration: Construction or operation techniques that would create vibrations such that a
resource may experience damages such as the loosening of paint or mortar, cracking of
mortar or plaster, weakening of structural elements, or crumbling masonry.

•	 Temporary Dirt/Unintended Damage: Introduction of atmospheric elements that may
alter or damage a cultural resource.

• Neglect: Neglect of a resource resulting in its deterioration or demolition.

The significance of these potential impacts was assessed using the following criteria:

•	 Major: Impacts that potentially could cause irretrievable loss of the cultural resource
and/or degradation of a resource defined by applicable laws, regulations, and/or policy.

•	 Moderate: Impacts that potentially could cause some readily apparent change (ranging
between significant and insignificant) to a cultural resource.

•	 Minor: Impacts that potentially could be detectable but slight or impacts in the lower
limit of detection that potentially could cause an insignificant change or stress to a
cultural resource.

•	 None: No discernible or measurable impacts. 

The following section provides an analysis of potential impacts to historic properties by
Alternative A, B, and C. Potential impacts were analyzed for all of the previously identified 
archaeological resources within the APE.

3.4.4.1. Alternative A—Proposed Action

Under Alternative A, the OSMRE would recommend approval of SJCC’s Mining Plan
Modification for the DLE at the San Juan Mine to the ASLM. Alternative A has the potential to 
affect 80 archaeological resources consisting of 28 historic properties, 22 resources of 
unevaluated NRHP eligibility, and 30 resources not eligible for listing on the NRHP. 

All 80 archaeological sites could be negatively impacted by surface disturbance associated with
development drilling and sampling from the construction of access roads and drill pads and 
drilling sampling bores and for the installation of ventilation shafts. Whether these activities have
an adverse effect on a historic property would depend on the extent of the impacts and whether
the impacts alter, directly or indirectly, any of the characteristics that qualify the property for
listing on the NRHP. 

Surface subsidence caused by continued expansion of underground mining activities could result
in adverse minor or major impacts to these resources. A 2007 study of subsidence impacts at
sites within the SJCC DLE indicates that a number of variables influence the severity of impacts
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to archaeological sites by subsidence (Baker and Estrada 2007). These variables include local
geology, soil types, depth of coal deposits, topography, and type of archaeological site (artifact
scatter, multi-component stratified, intact architecture, rockshelters). The 2007 study concluded 
that artifact scatters are subject to relatively minor impacts such as surface cracking or slumping
while stratified multicomponent sites, sites with surface features (masonry walls, upright stone
slabs), and rockshelter sites could be subject to more major impacts.

Sixty-five of the archaeological resources within the APE consist of artifact scatters or artifact 
scatters and features, which could be subject to minor to moderate impacts due to subsidence. 
The remaining 15 resources have standing structural ruins such as masonry walls, kivas, isolated 
room ruins, or cairns or are rockshelter sites (sites LA 39137, LA 119271, LA 119282, LA
119284, LA 119286, LA 119287, LA 119307, LA 119318, LA 119320, LA 119321, LA 119324, 
LA 119325, LA 124832, and LA 128826). Whether subsidence would have an impact on any of
the archaeological resources in the APE would depend on local geology, soil types, depth of coal
deposits, topography, and type of archaeological site. The 65 artifact scatters and artifact scatters
with non-standing features could be subject to minor to moderate impacts from cracking and 
slumping caused by subsidence. The 15 sites with standing structural ruins or within rockshelters
could suffer moderate to major permanent impacts due to feature or rockshelter collapse caused
by subsidence; however, these potential adverse impacts were assessed as part of the Section 106 
consultations between the SJCC, the BLM, and the New Mexico SHPO for the initial DLE
project in 1998. As previously stated, in a letter dated April 29, 1999, the BLM determined that
mining within the DLE would have no adverse effect on historic properties if the following
conditions were met: 

•	 Before any actions or mining in the vicinity of sites LA 119286 and LA 119325, SJCC
will prepare and implement data recovery plans for these sites;

•	 All other Federal sites will be avoided by surface facilities or activities; and

•	 A stipulation will be attached to the mining permit that will require monitoring of the
condition of a sample of Federal sites to determine if there has been damage due to
cracking, subsidence, or other disturbances. If there has been a negative impact, data 
recovery plans may need to be prepared and implemented. 

The survey update report of the DLE (Simpson and Meininger 2017) states that due to design 
restraints to the proposed mining, the project may result in adverse effects to historic properties, 
to which OSMRE concurs. In a letter dated December 4, 2017, the New Mexico SHPO states
that it is their opinion that “this is a reasonable presumption.”

Subsequent archaeological site evaluations and updates conducted as part of the DLE, Phase V
subsidence monitoring program (Myers and Simpson 2014), and site evaluations and updates
(Simpson and Meininger 2017) made similar management recommendations to prevent or
mitigate adverse effects to historic properties within the current APE:
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•	 No additional work to protect archaeological sites that are not eligible for listing on the
NRHP;

•	 SJCC intends to design any new surface infrastructure to completely avoid NRHP
eligible sites. To ensure sites are avoided, SJCC would mark NRHP eligible sites with
barrier fences at a 75-foot offset from each site boundary to create an ASB;

•	 If construction within site boundaries or within the ASB is deemed unavoidable, then 
additional archaeological investigations in the form of limited testing and/or data
recovery is recommended. The complexity of the investigation would be determined on a 
site by site basis in consultation with OSMRE, BLM/FFO, and New Mexico SHPO;

•	 In terms of future underground mining and associated subsidence of the ground surface, 
monitoring of the NRHP eligible sites should be conducted within 30 to 90 days
following subsidence. 

Based on these previous recommendations, the OSMRE has identified the following mitigation
measures to avoid and/or minimize impacts to cultural resources within the APE:

•	 The OSMRE would require SJCC to design any new surface infrastructure, such as
access roads, drill pads, and ventilation shafts, to avoid historic properties and sites of
unevaluated NRHP eligibility. 

•	 If surface infrastructure cannot be sited to avoid cultural resources, the OSMRE would 
require additional archaeological investigations in the form of limited testing and/or data
recovery for historic properties and sites of unevaluated NRHP eligibility. The
complexity of the investigation would be determined on a site-by-site basis in
consultations between the OSMRE, SJCC, BLM/FFO, and New Mexico SHPO.

•	 Monitoring of historic properties and sites of unevaluated NRHP eligibility should be 
conducted within 30 to 90 days following subsidence. If monitoring suggests subsidence
is causing or will cause adverse effects to a historic property(s), the OSMRE would 
require a treatment plan to avoid or mitigate negative impacts to be developed and 
implemented in consultations with the OSMRE, SJCC, BLM/FFO, and New Mexico 
SHPO.

Implementation of these avoidance and mitigation measures would reduce impacts to historic
properties. If determined necessary through consultation, the OSMRE could negotiate and
implement a Programmatic Agreement (PA) for the SJCC DLE Project. The PA would provide a
process for compliance with NHPA pursuant to 36 CFR 800.14(b) in parallel with NEPA. 
Specifically, 36 CFR 800.4(b)(2) states that an agency may defer final identification and 
evaluation of historic properties if it is specifically provided for in a PA or documents used by an 
agency to comply with NEPA. Accordingly, the identification and evaluation of historic
properties within the APE would be completed as specific aspects are refined pursuant to
36 CFR 800.4(b)(1) and 36 CFR 800.4(c). The PA would provide procedures and responsibilities
for the ongoing identification, evaluation, and mitigation of historic properties and procedures to 
minimize impacts to historic properties. The PA would also contain additional information 
including standards, guidelines, and unanticipated discovery protocols.
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Pursuant to 36 CFR 800.8(c), the OSMRE could utilize “the process and documentation required 
for the preparation of an… EIS/ROD to comply with section 106 in lieu of the procedures set
forth in §§ 800.3 through 800.6…” In other words, the OSMRE could use the NEPA process to 
identify historic properties (36 CFR 800.3), assess adverse effects (36 CFR 800.4), and resolve
adverse effects (36 CFR 800.6). This would negate the need to develop and implement a PA. 

3.4.4.2.	 Alternative B— Continuation of San Juan Mine Operations Following 
Generating Station Shut-Down in 2022

Under Alternative B, the OSMRE would recommend to the ASLM that the DLE be approved, 
but coal would only be supplied to the Generating Station until 2022 and the remaining reserves
from 2023 through 2033 would go to market. Under this alternative, all of the mining techniques, 
including the indirect effects of coal combustion, would be identical to those for Alternative A. 
There would be increased vehicle traffic to transport the coal to another generating station. 
However, because vehicle traffic would be confined to existing roads, this would not result in 
additional impacts to cultural resources. As a result, Alternative B would result in the same
impacts to cultural resources as Alternative A.

3.4.4.3.	 Alternative C—No Action Alternative

Under Alternative C, the ASLM would not approve the Mining Plan Modification for the DLE at
the San Juan Mine. Mining within the DLE would cease on August 31, 2019, and the SJCC
would continue reclamation activities of past surface mining operations (Juniper Pit) and all
surface disturbances from underground mining operations. 

Cessation of mining activities within the DLE would result in no additional impacts beyond 2019 
to cultural resources in the DLE, including no adverse effects to historic properties from the
construction of surface facilities; however, impacts could occur as a result of additional surface
disturbance due to lack of CCR for reclamation. Cultural resources located above areas
previously mined would still be subject to subsidence impacts. Continued subsidence in 
previously mined areas could have negative impacts on any cultural resources, including historic
properties. Artifact scatters with non-standing features could be subject to minor to moderate
impacts from cracking and slumping caused by subsidence while sites with standing structural 
ruins or within rockshelters could suffer moderate to major impacts due to feature or rockshelter
collapse. The extent and significance of these impacts would depend on local geology, soil types, 
depth of coal deposits, topography, and type of archaeological site. If subsurface mining ceased 
in the DLE, cultural resources located above unmined areas would not be negatively impacted by
subsidence. 
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3.5-1 

3.5. WATER RESOURCES/HYDROLOGY 
This section describes the surface water and groundwater systems in the ROI and impacts of the 
Proposed Action and alternative actions on those systems. 

The ROI for groundwater resources is contained within the San Juan Basin and is limited to the 
area within the Basin that could be affected by the actions taken within the San Juan Mine DLE, 
as well as active reclamation areas (i.e., areas of historic and future placement of CCR during 
reclamation of former surface mining pits). For the purposes of this analysis, this ROI has been 
defined as a 3-mile radius around the San Juan Mine (Figure 3.5-1). The discussion describes the 
local groundwater hydrology and water quality of the San Juan Basin, including water balance 
and a description of the geologic formations and aquifers that comprise the basin. The discussion 
then provides data related to site-specific hydrology and water quality beneath the San Juan 
Mine. 

The ROI for surface water includes all perennial, intermittent, and ephemeral streams and lakes 
within the DLE as well as areas of historic and future placement of CCR during reclamation of 
former surface mining pits. The deposition of metals in emissions from power plants has the 
potential to adversely affect surface water quality. Because the Generating Station emissions 
have the potential to travel and deposit a substantial distance from the power plant site itself, the 
ROI also includes all surface water features within the defined deposition area from the 
Generating Station, as described in Section 3.8, Special Status Species, and shown on 
Figure 3.5-2. The affected environment includes a description of the surface water features, 
existing water quality conditions, and current water uses in the ROI.  

3.5.1. Regulatory Framework 

3.5.1.1. Federal Regulations 

Clean Water Act 

The CWA was established to regulate discharges of pollutants into waters of the U.S. and 
regulate quality standards of surface waters. The EPA has adopted regulations to implement its 
water quality program Title 40 of the CFR, Parts 122, 125, 127, and 129. Authority to implement 
the water quality program is vested with the EPA and states with authorized programs. CWA 
Sections 401, 402, and 404 are applicable to the Project. 
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Section 401 

Section 401 requires that any applicant pursuing a Federal permit to conduct any activity that 
may result in a discharge of a pollutant must obtain a water quality certification (or waiver). The 
NMED Surface Water Quality Bureau issues water quality certifications for activities that occur 
within New Mexico on non-tribal lands. On March 1, 2017, the NMED issued a letter 
conditionally certifying all NWPs, with the exception of NWP 37 – Emergency Watershed 
Protection and Rehabilitation. The conditional certification requires that all NWPs in the state 
must meet a series of conditions to avoid discharges to the maximum extent possible and pre-
construction notification to NMED for specific activities (NMED 2017b). Mining activities 
within the DLE are permitted under NWP 50 – Underground Coal Mining Activities, which is 
covered by the conditional certification from the NMED. 

Section 402 

Section 402 established the NPDES permit program to control discharges of pollutants from 
point sources. New Mexico has its own Water Quality Act at NMSA § 74-6-1 et seq. and the 
state regulates discharges to its “waters,” which is defined to include both surface and 
groundwater (NMSA § 74-6-2.H). EPA has not delegated responsibility for the NPDES program 
to New Mexico. 

SJCC holds two NPDES permits for the San Juan Mine. NPDES Permit No. NM0028746, issued 
by the EPA in 2013, serves as the primary permit in protection of surface water resources on the 
San Juan Mine. The NPDES permits SJCC to discharge stormwater from the mine, at specified 
locations, while maintaining certain water quality standards if discharges do occur. The 
discharge locations (outfalls) for San Juan Mine are generally associated with stormwater 
detention basins within the San Juan Mine lease area. The detention basins are designed to retain 
runoff from a 100-year/6-hour storm event to minimize discharges of stormwater from the mine 
lease under the NPDES permit. When discharges occur from one or more of the outfalls, SJCC is 
required to meet water quality standards as outlined in Tables 3.5-1, 3.5-2, and 3.5-3. In addition, 
the NPDES permit allows SJCC to discharge treated sanitary waste to Shumway Arroyo from 
Outfall 009. These discharges require monitoring, but do not have specific water quality 
limitations.  
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3.5-5 

Table 3.5-1: NPDES Discharge Limits for Outfall Locations 001, 002, 010, and 011 

Effluent 
Characteristics 

Minimum 
Discharge 

Limits  
(30-day 
average) 

Minimum 
Discharge 

Limits  
(daily 

maximum) 

Maximum 
Discharge 

Limits  
(30-day 
average) 

Maximum 
Discharge 

Limits  
(daily 

maximum) 

Monitoring/ 
Sampling 

Frequency 

Sample 
Type 

pH N/A 6.6 N/A 9 1/day Grab 
Flow Report MGD Report MGD N/A N/A 1/day Estimate 
Aluminum N/A N/A 7.07 mg/L 7.07 mg/L 1/day Grab 
Total Dissolved 
Solids N/A <2,000 lb/day N/A N/A 1/day Grab 

Form 2C 
Constituents N/A N/A N/A Report 1/term Grab 

Source: Ecosphere 2017d 
MGD = million gallons per day; N/A = not applicable; mg/L = milligrams per liter; lb = pounds 
Notes: 
“Estimate” flow measurements shall be based on the best engineering judgement, but is not subject to the accuracy provisions established at Part 
III.C.6 of the permit. 
Total recoverable aluminum limitations apply to Outfall 002 only. 
Total limitation for Total Dissolved Solids is from all discharge sources. 
For Form 2C constituents, the effluent sample shall be collected during the first discharge for analysis for pollutants listed in Application Form 
2C. If the volume of the sample collected at the first discharge event is not enough for analysis of all constituents, samples from different 
discharge events may be used for the rest of the constituents. NPDES requirements require that SJCC carry out an effluent characterization one 
time during the permit term, if a discharge occurs, that includes a larger suite of analytes. 

Table 3.5-2: NPDES Discharge Limits for Outfall Locations 006, 007, and 008 

Effluent 
Characteristics 

Minimum 
Discharge 

Limits  
(30-day 
average) 

Minimum 
Discharge 

Limits  
(daily 

maximum) 

Maximum 
Discharge 

Limits  
(30-day 
average) 

Maximum 
Discharge 

Limits  
(daily 

maximum) 

Monitoring/ 
Sampling 

Frequency 

Sample 
Type 

pH N/A 6.6 N/A 9 1/day Grab 
Flow Report MGD Report MGD N/A N/A 1/day Estimate 
Total Dissolved Solids N/A <2,000 lb/day N/A N/A 1/day Grab 
Form 2C Constituents N/A N/A N/A Report 1/term Grab 
Total Settleable Solids N/A N/A N/A N/A 1/day Grab 
Whole Effluent 
Toxicity Testing for 
Pimephales promelas 
and Ceriodaphnia 
dubia 

Report N/A N/A Report (48-
hour minimum) 1/5 years Grab 

Source: Ecosphere 2017d 
MGD = million gallons per day; N/A = not applicable; mg/L = milligrams per liter; lb = pounds 
Notes: 
“Estimate” flow measurements shall be based on the best engineering judgement, but is not subject to the accuracy provisions established at Part 
III.C.6 of the permit. 
Total recoverable aluminum limitations apply to Outfall 002 only. 
Total limitation for Total Dissolved Solids is from all discharge sources. 
For Form 2C constituents, the effluent sample shall be collected during the first discharge for analysis for pollutants listed in Application Form 
2C. If the volume of the sample collected at the first discharge event is not enough for analysis of all constituents, samples from different 
discharge events may be used for the rest of the constituents. NPDES requirements require that SJCC carry out an effluent characterization one 
time during the permit term, if a discharge occurs, that includes a larger suite of analytes. 
For whole effluent toxicity testing, test should be taken as soon as possible when the first discharge occurs. 
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Table 3.5-3: NPDES Discharge Limits for Outfall Location 012 

Effluent 
Characteristics 

Minimum 
Discharge 

Limits  
(30-day 
average) 

Minimum 
Discharge 

Limits  
(daily 

maximum) 

Maximum 
Discharge 

Limits  
(30-day 
average) 

Maximum 
Discharge 

Limits  
(daily 

maximum) 

Monitoring/ 
Sampling 

Frequency 

Sample 
Type 

pH N/A 6.6 N/A 9 1/day Grab 
Flow Report MGD Report MGD N/A N/A 1/day Estimate 
Total Aluminum N/A N/A 6.11 mg/L 6.11 mg/L 1/day Grab 
Total Copper N/A N/A 0.115 mg/L 0.115 mg/L 1/day Grab 
Total Dissolved 
Solids N/A <2,000 lb/day N/A N/A 1/day Grab 

Form 2C 
Constituents N/A N/A N/A Report 1/term Grab 

Source: Ecosphere 2017d 
MGD = million gallons per day, N/A = not applicable, mg/L = milligrams per liter, lb = pound 
“Estimate” flow measurements shall be based on the best engineering judgement, but is not subject to the accuracy provisions established at 
Part III.C.6 of the permit. 
Total recoverable aluminum limitations apply to Outfall 002 only. 
Total limitation for Total Dissolved Solids is from all discharge sources. 
For Form 2C constituents, the effluent sample shall be collected during the first discharge for analysis for pollutants listed in Application Form 
2C. If the volume of the sample collected at the first discharge event is not enough for analysis of all constituents, samples from different 
discharge events may be used for the rest of the constituents. NPDES requirements require that SJCC carry out an effluent characterization one 
time during the permit term, if a discharge occurs, that includes a larger suite of analytes. 

On April 12, 2012, a Consent Decree was executed between Sierra Club, PNM, PNM Resources, 
SJCC and BHP Billiton relating to discharges into Shumway Arroyo, which has the following 
requirements. 

• Shumway Arroyo Groundwater Recovery System - The recovery system is intended to 
collect groundwater present in the shallow alluvium and surface water base flow and 
transport it via pipeline for disposal through evaporation to the San Juan Generating 
Station synthetically lined South Evaporation Pond system. Disposal of the groundwater 
and surface water base flow in the South Evaporation will be permitted through the 
issuance of a Section 402 NPDES permit by the NMED. There is no off-site discharge of 
water collected by the recovery system. NMED issued a working draft permit in early 
2017, which PNM has commented on. Construction commenced in late May 2017. 

• Below-Channel Instrument – The below-channel instrument was intended to collect 
shallow groundwater quality data at a location north of the Generating Station in the 
Westwater Arroyo. During the initial geotechnical investigation work in early 2016, no 
groundwater was encountered1; subsequently, at PNM’s request, Sierra Club agreed to 
waive the installation of a below-channel instrument. All permits, leases, and engineering 
design tasks associated with this project have been terminated or cancelled. 

• Raw Water Reservoir Recovery System – This recovery system was identified as an 
Environmental Restoration Project in the Consent Decree. It is intended to collect water 

                                                
1 Water table measurements evaluating surface water and groundwater interaction in Westwater and Shumway Arroyos have found the top of the 
water table beneath the Westwater Arroyo ranges from 10 to 15 feet below ground surface (MMD 2014; Appendix 804.B) 
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pumped from the San Juan River and stored in the reservoir that is leaking from 
underneath the reservoir dam, thereby reducing the volume of water that migrates 
downgradient to the Shumway Arroyo. A final design has been completed and the system 
is expected to be constructed by late 2017.  

• Reporting – The Consent Decree requires that a condition be included in SJCC’s mining 
permit that copies of reports submitted to Federal or State agencies in connection with 
water quality monitoring will be provided to Sierra Club.  

• Supplemental Environmental Projects –SJCC and PNM funded three supplemental 
environmental projects in the total amount of $1,000,000. Projects included a San Juan 
River Ecosystem Restoration Project, Microbial Source Tracking Study and BMP 
Implementation, and a Selenium Source Study. 

SJCC also has a Multi-Sector General Permit for the San Juan Mine issued by EPA in 2015. This 
permit addresses potential impacts with exposure to industrial activities not covered by the San 
Juan Mine NPDES permit for construction activities. This permit covers impacts associated with 
facilities, roads, and drilling pads. Activities carried out to maintain compliance with this permit 
are outlined in the San Juan Mine Stormwater Pollution Prevention Plan (SJCC 2015). Under 
this permit, SJCC is required to conduct monthly surface water monitoring as well as monitoring 
following storm events. Currently, SJCC conducts monitoring at 13 surface water-monitoring 
locations. Three additional monitoring locations are no longer used because the sites no longer 
exist due to reclamation activities.  

Section 404 

Section 404 regulates the discharge of dredge and fill materials into “waters of the U.S.,”2 which 
include oceans, bays, rivers, streams, lakes, ponds, and wetlands. Before any actions that may 
affect surface waters are implemented, a delineation of jurisdictional waters of the U.S. must be 
completed, following USACE protocols, to determine whether a project area contains wetlands 
or other waters of the U.S. that qualify for protection under the CWA, and then if necessary, a 
CWA permit obtained. Such areas include: 

“Areas within the ordinary high water mark of a stream, including non-
perennial streams with a defined bed and bank and any stream channel that 
conveys natural runoff, even if it has been realigned; and seasonal and 
perennial wetlands, including coastal wetlands.” 

In 2015, SJCC applied to the USACE and obtained coverage under NWP 50 which authorizes 
discharges of dredged or fill material into non-tidal waters of the U.S. associated with 
underground coal mining and reclamation operations provided the activities are authorized or are 
currently being processed as part of an integrated permit processing procedure, by the OSMRE, 
                                                
2 The definition of "waters of the U.S." currently in effect is the definition promulgated in 1986/1988, implemented consistent 
with subsequent Supreme Court decisions and guidance documents. The 2015 revised regulatory definition of "waters of the 
U.S." has been stayed by the U.S. Court of Appeals for the Sixth Circuit. The EPA and USACE are currently reviewing the 2015 
rule as directed by Executive Order, Restoring the Rule of Law, Federalism, and Economic Growth by Reviewing the “Waters of 
the United States” Rule, issued on February 28, 2017. 
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or by states with approved programs under Title V of the SMCRA of 1977. The discharge must 
not cause the loss of greater than 0.5 acre of non-tidal waters of the U.S., including the loss of no 
more than 300 linear feet of stream bed, unless for intermittent and ephemeral stream beds the 
district engineer waives the 300 linear foot limit by making a written determination concluding 
that the discharge will result in minimal adverse effects. This NWP does not authorize discharges 
into non-tidal wetlands adjacent to tidal waters. This NWP does not authorize coal preparation 
and processing activities outside of the mine site. 

Other Federal Programs 

On April 17, 2015, EPA issued a final rule for the disposal of CCR from electric utilities. The 
rule establishes technical requirements for existing and new CCR landfills and surface 
impoundments under solid waste provisions, Subtitle D, of the Resource Conservation and 
Recovery Act. This final rule does not apply to CCR placed in active or abandoned underground 
or surface coal mines, as is conducted with the CCR generated at the Generating Station and 
placed in abandoned surface mine pits at the San Juan Mine (EPA 2015d). According to the 
EPA, DOI and EPA will address the management of CCR in minefills in separate regulatory 
actions, which have yet to be published (EPA 2015d).  

3.5.1.2. State Regulations 

New Mexico Standards for Interstate and Intrastate Surface Waters 

Water quality standards for the San Juan Basin are set forth in the New Mexico Standards for 
Interstate and Intrastate Surface Waters (Section 20.6.4 NMAC). The administrative code 
specifies general standards that apply to all waters in the state at all times, unless otherwise 
noted. Specific water quality standards for pH and bacteria (E. coli), phosphorus, and 
temperature have been set for the La Plata and Animas rivers. Specific water quality standards 
for temperature, phosphorus, bacteria, and conductance have been set for all but one segment of 
the San Juan River. 

New Mexico Administrative Code Title 20 

The New Mexico Water Quality Control Commission promulgated groundwater protection 
regulations and standards under Title 20, Part 2 Ground and Surface Water Protection. Sections 
20.6.3001 through 20.6.2.3114 NMAC are intended to control discharges onto or below the 
ground surface to protect all groundwater within the state with total dissolved solids (TDS) 
concentrations of 10,000 mg/L or less that is presently or potentially will be used as a domestic 
and agricultural water supply, and to protect segments of gaining surface waters from ground 
water inflow. It should be noted that Wells GD, GE, and GL as specified in the Sierra Club 
lawsuit summarized above, all have concentrations of TDS above 10,000 mg/L and are therefore 
not subject to regulation under NMAC 20.6.3001 or 20.6.2.3114. Section 20.6.2.3103 NMAC 
specifies groundwater standards for human health, other domestic water supply and irrigation 
water. 
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Section 20.6.2.3101(A) NMAC also states that if the existing concentration of any water 
contaminant in groundwater exceeds the standard of Section 20.6.2.3103 NMAC, no degradation 
of the groundwater beyond the existing concentration will be allowed. Table 3.5-4 summarizes 
the State of New Mexico standards for various beneficial uses. These standards are used as a 
comparison of baseline water quality condition in the New Mexico MMD Permit 14-01. Per state 
statutes, since baseline surface or groundwater beneath the mine does not meet these standards, 
SJCC must comply with antidegradation regulations. 

Table 3.5-4: New Mexico Groundwater Protection Standards for Groundwater of 
10,000 mg/L Total Dissolved Solids Concentration or Less 

 Human Health Standards 
(mg/L) 

Domestic Water Supply 
Standards (mg/L) 

Irrigation Standards 
(mg/L) 

Fluoride 1.6 -- -- 
Arsenic 0.1 -- -- 
Barium 1.0 -- -- 
Cadmium 0.01 -- -- 
Chromium 0.05 -- -- 
Lead 0.05 -- -- 
Selenium 0.05 -- -- 
Uranium 0.03 -- -- 
pH (standard units) -- 6-9 -- 
TDS -- 1000 -- 
Chloride -- 250 -- 
Phenols -- 0.0005 -- 
Sulfate -- 600 -- 
Manganese -- 0.2 -- 
Zinc -- 10 -- 
Aluminum -- -- 5.0 
Boron -- -- 0.75 
Source: Section 20.6.2.3103 NMAC 
mg/L = milligrams per liter; TDS = total dissolved solids; “--” = no standards exist 

3.5.2. Affected Environment Pre-2017 

3.5.2.1. Groundwater 

The ROI is contained within the San Juan hydrologic basin (Figure 3.5-1). The specific geologic 
formations and structures are described in Section 3.3, Geology. The primary source of 
groundwater used in the San Juan Basin is from wells constructed in the surficial valley-fill 
deposits of Quaternary age and deeper sandstones of Tertiary, Cretaceous, Jurassic, and Triassic 
age (OSMRE 2015). Groundwater found in sandstone formations is generally under confined 
conditions resulting in artesian flow. Artesian flows occur when subsurface sources contain 
groundwater under positive pressure, and if the overlying natural pressure is high enough, the 
groundwater may reach the ground surface. Local groundwater resources considered in this EIS 
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include any groundwater source that could be affected directly or indirectly by the proposed 
Project and alternatives. 

The primary source of groundwater found in the ROI is from surficial valley-fill deposits of 
Quaternary Alluvium. The Quaternary Alluvial deposits are comprised of weathered bedrock and 
of loose and unconsolidated soils and/or sediments. Groundwater found within the arroyo 
alluvial deposits is extremely limited, and the water quality is generally poor. Nearly all the 
known permitted and un-permitted water supply wells located in the ROI are found in the 
San Juan River Alluvium (Ecosphere 2017e). No water supply wells are present within the 
San Juan Mine lease area, although there are private, domestic water supply wells present 
immediately south of the DLE and south and west associated with the community of Fruitland. 

The San Juan Mine lies within the western flank of the San Juan Structural Basin. The strata of 
the San Juan Structural Basin dip gently to the east from one to two degrees toward the center of 
the basin and steepen toward the outcrop areas where a fairly abrupt monocline (referred to as 
the Hogback) can be observed. The Fruitland Formation, the PCS, and Quaternary Alluvial 
deposits are the water-bearing strata within the western flank of the basin. The Fruitland 
Formation No. 8 coal seam is the geologic unit mined at the San Juan Mine and it is 
stratigraphically located about 20 feet above the top of the PCS.  

The Fruitland Formation is a thinly bedded, fine-to-medium-grained sandstone, siltstone, shale, 
claystone, and coal. The formation contains 11 discontinuous mineable seams and coal thickness 
ranges from 1 to 20 feet. The seam is about 13 feet thick in the western portion of the permit area 
and thins to about 9 feet in portions of the Deep Lease Area. The Fruitland Formation No. 8 coal 
seam is the major water-bearing layer of the geologic unit (although it produces low yields and 
water quality is poor). The No. 8 coal seam is present in most of the ROI. In the DLE, the No. 8 
coal seam is approximately 1,200 feet below ground surface. South of the mine lease, the 
Fruitland Formation No. 8 coal seam sub-crops under the San Juan River Alluvium. The No. 9 
coal seam, which is stratigraphically-located approximately 100 feet above the No. 8 coal seam, 
contains isolated perched water-bearing sands (Figure 3.5-3; and Figure 2.1-1) (Ecosphere 
2017e). 

The PCS is a well-cemented marine sand and is nearly 120 feet thick in the ROI. Due to low 
permeability, poor water quality, and low production rates, it is considered a poor aquifer and it 
is restricted only to marginal livestock watering (OSMRE 2015).  
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Figure 3.5-3: Simplified Geology of the San Juan Mine 

 
Source: Ecosphere 2017e 

Groundwater Quantity 

Groundwater recharge in the region is quite low due to the arid climate. The average annual 
precipitation is less than 10 inches per year, and the annual evaporation rate is approximately 
55 inches per year. Direct recharge rates to the No. 8 Coal Seam were measured at the nearby 
Navajo Mine with similar terrain by Stone et al. (1983) and determined to be 0.002 to 0.00013 
feet per day (OSMRE 2015). No springs or seeps are known to issue from the Fruitland 
Formation and based on the relationship between the No. 8 Coal Seam outcrop elevation and the 
potentiometric elevation in the coal, most of the discharge from the No. 8 Coal Seam likely 
occurs at the coal outcrop and at its sub-crop beneath the San Juan River Alluvium, which is 
located south of the San Juan Mine (Ecosphere 2017e). 

Based on the regional potentiometric surface for the Fruitland Formation, the groundwater flow 
in the general vicinity of the ROI is from the formation outcrop areas at higher elevations to the 
north and northeast of the ROI toward the formation sub-crop within the San Juan River 
alluvium, on the southern end of the ROI (Figure 3.5-4).  
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Figure 3.5-4: Potentiometric Elevations Alluvium, Mine Backfill, and No. 8 Coal 
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Although there is no baseline data before the start of mining to confirm the regional 
potentiometric surface, 15 monitoring/piezometer wells were installed at the San Juan Mine in 
1983 to measure water levels and flow. Based on review of the piezometer data, the general 
groundwater flow within the San Juan Mine lease area is consistent with the regional description 
(north-northwest to the south-southeast). The potentiometric data indicates that the No. 8 Coal 
Seam occurs primarily under confined conditions, except in limited areas along the western 
perimeter of the analysis area near the coal outcrop. The data also indicate that by 1998, the 
potentiometric surface of the No. 8 Coal Seam depicted from wells 17CC and 32CD became 
depressed due to natural gas extraction operations, which extract large volumes of water to 
support natural gas production.  

The influence of oil and gas extraction on groundwater elevations before underground mining is 
clearly indicated by the 1998 baseline potentiometric measurements in well 32DD, which were 
well below the elevation of the PCS at its regional discharge location along the San Juan River. 
The potentiometric levels in the 1998 baseline well 17CC were also likely affected by gas 
extraction. Several gas-producing wells were completed in the coal seam in 1998 and were 
relatively close to both groundwater wells.  

Development of SJCC’s underground mine has also caused drawdown of the potentiometric 
surface of the No. 8 Coal Seam to the east and the south of the surface mine area. Periodically, 
groundwater has been encountered underground in the DLE since mining began in 2008. To 
ensure the safety of miners and conform to regulatory requirements, water is pumped to a 
discharge pond on the surface. Water from the discharge pond is pumped to the San Juan Mine 
evaporation ponds where it remains until evaporation takes place, per the NMOSE Permit 
Number SJ2197 (Ecosphere 2017e). 

Aquifer test data for the four No. 8 Coal Seam wells installed as part of the 1998 baseline 
assessment determined the geometric mean transmissivity is 0.611 square feet per day and the 
geometric mean hydraulic conductivity is 0.0328 feet per day; both parameters measure the ease 
with which water flows through the subsurface (Ecosphere 2017e). Baseline data that also 
measure the ease of water flow in the subsurface of the PCS, from Western Coal Company in 
1979, estimate transmissivity and hydraulic conductivity3 values of 1.16 feet2 per day and 0.011 
feet per day, respectively (Ecosphere 2017e). 

Overall, the data indicate that natural gas production has the dominant effect in altering the 
groundwater flow patterns, but that underground mining did have a secondary effect through 
drawdown of a portion of the water in the PCS. Based on the aquifer transmissivity and regional 
groundwater setting, recovery of the water elevations is estimated to occur over hundreds of 
years.  

                                                
3 This parameter has previously been referred to as “permeability” in the record, which encompasses the general concept of both transmissivity 
and hydraulic conductivity, but has a different value and dimensions. 
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Groundwater Quality 

Groundwater monitoring has been conducted at the San Juan Mine since 1973, both in the 
Fruitland Formation (No. 8 Coal Seam) and the PCS. Figures 3.5-4 and 3.5-5 display the location 
of all groundwater-monitoring wells at the San Juan Mine.  

As shown on the figure, one groundwater monitoring well is located within the DLE (Well 17CC 
completed in the Fruitland Formation No. 8 Coal Seam). This well was monitored for 2 years 
(1998-1999) before it was abandoned. There is no available groundwater quality data for the 
PCS in the DLE. The other groundwater monitoring wells are located outside of the DLE 
boundaries but data from these wells are sufficient to characterize the baseline groundwater 
quality in the DLE before the start of mining (pre-2008) and the current quality of groundwater 
since mining has been conducted (2008 to 2017). Tables 3.5-5 through 3.5-8 display the average, 
maximum, and minimum results of monitoring within the Fruitland Formation and PCS, as 
compared to New Mexico Groundwater Quality Standards for human health, domestic water 
supplies, and irrigation. As shown in the tables, the quality of groundwater in the region from 
these formations is not suitable for drinking and exceeds New Mexico standards for most 
parameters. Groundwater quality in the Project area is similar, though with higher levels of TDS 
and associated compounds.  

Fruitland Formation (No. 8 Coal Seam) 

Monitoring well GG was the first No. 8 Coal Seam monitoring well installed in the ROI and 
sampling began in 1973. The other wells included in the data in Table 3.5-5 were installed later 
(G3, G10, G20, G25, G26, 17CC, 26AA, 32CD, 35DD). Since 2009, only three wells completed 
in the Fruitland Formation have been monitored (G3, KF-1, G26). Water quality analytical 
results from the baseline sampling indicate that the water is unsuitable for drinking water due to 
concentrations of TDS, SO4, chloride, B, and As, as is water in the region from these formations.  

Pictured Cliffs Sandstone 

Results of groundwater samples from the PCS show a high degree of variability in parameter 
concentrations among wells. Table 3.5-7 summarizes the groundwater quality in PCS wells from 
1973 to 2008. Table 3.5-8 summarizes the groundwater quality in the PCS wells from 2009 to 
the present. As shown in the tables, concentrations of TDS, uranium, and SO4 have increased 
since mining in the DLE began in 2008; although baseline water quality is greater than 10,000 
mg/L TDS and therefore, not an underground source of drinking water. Baseline water quality 
analysis results were obtained from wells GA, GB, and GH. Wells GA and GB were installed in 
1973 and GH was first sampled in 1977. Monitoring results indicate that groundwater in the PCS 
is highly saline and not suitable for drinking or livestock watering. In addition to elevated TDS 
concentrations, concentrations of chloride, B, and SO4 are well above New Mexico groundwater 
standards.  
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Table 3.5-5: Summary of No. 8 Coal Seam Groundwater Quality from 1973 to 2008 

Parameters Units 
New Mexico 

Groundwater 
Standards 

 ROI   DLE  

   Average  Maximum  Minimum  Average  Maximum  Minimum  
pH SU 6-9 8.7 12.7 6.2 9.1 9.4 8.8 
Total dissolved 
solids mg/L 1,000 7,199 26,900 2,630 12,115 15,600 3,630 

Conductivity µmhos/cm -- 10,582 45,400 4,390 20,710 27,000 5,660 
Bicarbonate mg/L -- 1,655 6,530 344 1,995 6,530 663 
Carbonate mg/L -- 218 1,210 20 247 394 137 
Chloride mg/L 250.0 2,027 16,700 24.5 5,665 8,810 989 
Fluoride mg/L 1.6 2.2 16 0.05 1.60 2.63 1.18 
Hydrogen Sulfide mg/L -- 28.8 800 0.002 3 3 3 
Phenols mg/L 0.005 0.30 3.0 0.005 0.84 1.78 0.03 
Phosphate mg/L -- 1.0 17 0.05 -- -- -- 
Sulfate mg/L 600.0 1,442 6,861 8 200 757 8 
Sulfide mg/L -- 87.5 633 0.07 2.41 5.12 0.27 
Total Organic 
Carbon mg/L -- 12.6 293 0 3.62 5 2.80 

Arsenic mg/L 0.1 0.01 0.31 0.0005 -- -- -- 
Aluminum mg/L 5.0 0.8 5.3 0.01 -- -- -- 
Barium mg/L 1.0 2.6 51.6 0.01 13.9 51.6 0.55 
Boron mg/L 0.75 1.2 3.0 0.08 1.40 1.74 1.29 
Cadmium mg/L 0.01 0.003 0.034 0.0003 -- -- -- 
Calcium mg/L -- 26.3 408 0.30 50.2 232 2 
Chromium mg/L 0.05 0.10 0.45 0.001 -- -- -- 
Iron mg/L -- 1.7 69.7 0.014 0.245 0.860 0.03 
Lead mg/L 0.05 0.03 0.325 0.0001 0.27 0.27 0.27 
Magnesium mg/L -- 20.3 180 0.1 15.9 24.2 1 
Manganese mg/L 0.2 0.16 4.0 0.002 0.05 0.137 0.02 
Potassium mg/L -- 12.5 176 2.1 11.2 16.8 6 
Selenium mg/L 0.05 0.02 0.20 0.001 -- -- -- 
Sodium mg/L -- 2,573 10,700 791 4,521 6,250 1,250 
Uranium mg/L 0.03 0.12 0.70 0.00003 -- -- -- 
Vanadium mg/L -- 0.04 0.13 0.0006 -- -- -- 
Zinc mg/L 10.0 0.44 6.0 0.006 0.165 0.32 0.05 
Source: Ecosphere 2017e 
SU = standard units; mg/L = milligrams per liter; “--” = groundwater quality standards or field data do not exist 
Notes: 
New Mexico Groundwater standards column values are human health, domestic water supply, and irrigation standards (listed in Table 3.5-4). 
Data based on groundwater monitoring results through March 2017 
Analysis area results are representative of the combined data from wells GG, G3, G10, G20, G25, G26, 17CC, 26AA, 32CD, and 35DD. 
Project area results include data from well 17CC only (data collected in 1998 and 1999 only). 
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Table 3.5-6: Summary of No. 8 Coal Seam Groundwater Quality from 2009 to 2017 

Parameters Units 
New Mexico 

Groundwater 
Standards 

 ROI  

   Average  Maximum  Minimum  
pH SU 6-9 8.4 8.9 7.8 
Total dissolved solids mg/L 1,000 3,766 5,470 2,620 
Conductivity µmhos/cm -- 5,722 7,720 4,160 
Bicarbonate mg/L -- 1,568 1,900 1,100 
Carbonate mg/L -- 122 350 17.0 
Chloride mg/L 250.0 252 370 83 
Fluoride mg/L 1.6 2.35 3.00 2.00 
Hydrogen Sulfide mg/L -- 102 145 76 
Phenols mg/L 0.005 0.119 0.330 0.010 
Phosphate mg/L -- 0.137 0.282 0.060 
Sulfate mg/L 600.0 1,178 2,800 270 
Sulfide mg/L -- 100 191 0.270 
Total Organic Carbon mg/L -- 15.2 66.2 2.70 
Arsenic mg/L 0.1 0.034 0.034 0.034 
Aluminum mg/L 5.0 0.240 0.400 0.100 
Barium mg/L 1.0 0.034 0.034 0.034 
Boron mg/L 0.75 1.27 1.50 1.10 
Cadmium mg/L 0.01 -- -- -- 
Calcium mg/L -- 10.3 24.0 2.00 
Chromium mg/L 0.05 0.004 0.010 0.001 
Iron mg/L -- 0.180 0.700 0.030 
Lead mg/L 0.05 0.002 0.008 0.0001 
Magnesium mg/L -- 4.61 15.0 1.00 
Manganese mg/L 0.2 0.021 0.046 0.010 
Potassium mg/L -- 3.67 6.00 3.00 
Selenium mg/L 0.05 0.041 0.284 0.001 
Sodium mg/L -- 1,858 11,120 1,040 
Uranium mg/L 0.03 0.004 0.009 0.001 
Vanadium mg/L -- -- -- -- 
Zinc mg/L 10.0 0.037 0.130 0.010 
Source: Ecosphere 2017e 
SU = standard units; mg/L = milligrams per liter; “--” = groundwater quality standards or field data do not exist 
Notes: New Mexico Groundwater standards column values are human health, domestic water supply, and irrigation standards (listed in Table 
3.5-4). Data based on groundwater monitoring results through March 2017 
Analysis area results are representative of the combined data from wells G3, KF-1, G26. 
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Table 3.5-7: Summary of Pictured Cliffs Sandstone Groundwater Quality from 
1973 to 2008 

Parameters Units 
New Mexico 

Groundwater 
Standards 

 ROI  

   Average  Maximum  Minimum 
pH SU 6-9 8.4 9.6 6.7 
Total Dissolved Solids mg/L 1,000 9,075 25,130 6.94 
Conductivity µmhos/cm -- 12,613 32,100 4,720 
Bicarbonate mg/L -- 1,486 3,690 248 
Carbonate mg/L -- 288 1,280 0.100 
Chloride mg/L 250.0 2,897 7,000 22.5 
Fluoride mg/L 1.6 2.70 8.24 0.40 
Hydrogen Sulfide mg/L -- 1,876 4,400 0.0015 
Phenols mg/L 0.005 0.20 1.70 0.001 
Phosphate mg/L -- 1.60 50.1 0.01 
Sulfate mg/L 600.0 1,654 14,000 7.0 
Sulfide mg/L -- 125 1,000 0.02 
Total Organic Carbon mg/L -- 23.4 408 0.06 
Arsenic mg/L 0.1 0.011 0.20 0.001 
Aluminum mg/L 5.0 0.50 7.88 0.02 
Barium mg/L 1.0 0.70 11.0 0.01 
Boron mg/L 0.75 1.2 5.0 0.40 
Cadmium mg/L 0.01 0.008 0.14 0.0005 
Calcium mg/L -- 25.7 272 0.54 
Chromium mg/L 0.05 0.034 0.280 0.002 
Iron mg/L -- 0.45 8.8 0.001 
Lead mg/L 0.05 0.026 0.24 0.0001 
Magnesium mg/L -- 15.5 343 0.70 
Manganese mg/L 0.2 0.10 3.10 0.001 
Potassium mg/L -- 12.6 62.0 2.00 
Selenium mg/L 0.05 0.02 0.40 0.001 
Sodium mg/L -- 3,244 9,090 1,330 
Uranium mg/L 0.03 0.44 7.00 0.00005 
Vanadium mg/L -- 0.047 0.12 0.001 
Zinc mg/L 10.0 0.20 1.98 0.007 
Source: Ecosphere 2017e 
mg/L = milligrams per liter; “--” = groundwater quality standards or field data do not exist 
New Mexico Groundwater standards column values are human health, domestic water supply, and irrigation standards (listed in Table 3.5-4). 
Note: Includes data from wells: GA, GB, and GH 
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Table 3.5-8: Summary of Pictured Cliffs Sandstone Groundwater Quality from 
2009 to Present 

Parameters Units 

New Mexico 
Groundwater 

Quality 
Standards 

Average  Maximum Minimum 

pH SU 6-9 8.0 8.9 7.2 
Total dissolved 
solids mg/L 1,000 18,110 39,000 4,560 

Conductivity µmhos/cm -- 22,415 40,500 7,000 
Bicarbonate mg/L -- 960 2,700 470 
Carbonate mg/L -- 83 180 6.00 
Chloride mg/L 250.0 2,334 4,500 340 
Fluoride mg/L 1.6 1.58 3.50 0.20 
Hydrogen Sulfide mg/L -- 27.0 81.0 0.050 
Phenols mg/L 0.005 0.09 0.160 0.01 
Phosphate mg/L -- 0.284 1.120 0.010 
Sulfate mg/L 600.0 9,828 23,000 1,200 
Total organic carbon mg/L -- 4.90 10.9 0.60 
Arsenic mg/L 0.1 0.173 0.340 0.005 
Aluminum mg/L 5.0 0.17 0.20 0.10 
Barium mg/L 1.0 0.40 0.40 0.005 
Boron mg/L 0.75 1.23 2.60 1.00 
Cadmium mg/L 0.01 -- -- -- 
Calcium mg/L -- 148 476 3.00 
Chromium mg/L 0.05 0.005 0.017 0.002 
Iron mg/L -- 0.298 1.180 0.09 
Lead mg/L 0.05 0.001 0.012 0.0001 
Magnesium mg/L -- 204 712 3.00 
Manganese mg/L 0.2 0.364 1.810 0.030 
Potassium mg/L -- 12.6 25.0 5.00 
Selenium mg/L 0.05 0.034 0.200 0.002 
Sodium mg/L -- 5,966 12,500 1,640 
Uranium mg/L 0.03 501 2,600 0.002 
Vanadium mg/L -- -- -- -- 
Zinc mg/L 10.0 0.225 1.630 0.010 
Source: Ecosphere 2017e 
mg/L = milligrams per liter; “--” = groundwater quality standards or field data do not exist 
Note:  
New Mexico Groundwater standards column values are human health, domestic water supply, and irrigation standards (listed in Table 3.5-4). 
Includes data from wells GA, KPC, KPC-2, KPC-3, KPC-4, KPC-5 
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Alluvium 

Water quality characterization of the alluvium was carried out at the San Juan Mine in 2012 and 
2013. Alluvial groundwater at the San Juan Mine has consistently shown high TDS and SO4 

concentrations. Baseline water quality in the Westwater Arroyo alluvium indicated high 
concentration of TDS and SO4 before mining and mine placement of CCR. Samples of alluvial 
well GE (located in the Westwater Arroyo and upgradient of CCR disposal sites at the San Juan 
Mine) taken before 1977 show that TDS exceeded the New Mexico water quality regulatory 
threshold of 10,000 mg/L. The high TDS is a natural background condition. The high chloride, 
Na, and SO4 in the alluvial wells before 1977 are likely associated with natural oxidation 
products from the weathered coals and carbonaceous shale near the Fruitland Formation outcrop 
and the chloride salts in the PCS. Recharge from high precipitation events, surface water flows, 
and historical impoundment of water can leach salts into shallow alluvial groundwater. PCS 
groundwater discharging to the alluvial groundwater can also have SO4, Na, and chloride 
concentrations that exceed State of New Mexico thresholds (Ecosphere 2017d). 

In addition to well GE, an analysis of CCR disposal at the San Juan Mine in 2011 (Thomson 
et al. 2012) also evaluated water quality data from well GL located in the Shumway Arroyo 
downgradient of CCR disposal sites at the mine. Water quality monitoring for Well GL is 
available from the USGS for the period October 1979 through November 2013. Comparison of 
historical data to the more recent sample results indicates an increase in the constituent 
concentrations over time (Figure 3.5-6). Values for As and sulfide were not included because 
data was either unavailable or measured values were below the detection limit. In addition to 
water quality data, the study evaluated the potentiometric gradient between wells GE and GL and 
found that the groundwater table between the two wells is generally flat with little to no 
groundwater flow along the Shumway Arroyo east of the Westwater Arroyo, with a relatively 
small potentiometric gradient. 
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Figure 3.5-6: Shumway Arroyo Alluvium Water Quality  

 
Source: USGS 2015 

3.5.2.2. Surface Water 

The San Juan Mine is located within the San Juan Basin watershed, which extends across 
portions of four states, including northwestern New Mexico, southwestern Colorado, 
southeastern Utah, and northwestern Arizona. The San Juan Basin Watershed encompasses a 
24,908-square-mile drainage within the U.S. Geologic Survey (USGS) Hydrologic Unit Code 
(HUC) 1408. The San Juan Mine is located within the Middle San Juan River HUC 14080105. 
The following subsections provide an overview of surface water resources and water quality 
issues within the San Juan Mine’s ROI for surface water, based on an air deposition model 
conducted for the proposed Project, as well as a description of the surface water resources 
present within the New Mexico MMD Permit for the San Juan Mine. 

The ROI for this analysis extends to the main portion of the San Juan Basin Watershed, which 
covers approximately 4,600 square miles and encompasses most of the Four Corners geographic 
region. An estimated 670,000 AF of water are available from the San Juan Basin for domestic, 
agricultural, commercial, and industrial use (OSMRE 2015). The most prominent surface water 
feature in the watershed is the San Juan River, which flows generally east to west, originating 
along the southern slope of the San Juan Mountains in southwestern Colorado. The San Juan 
River flows through Farmington and passes about three miles south of the San Juan Mine before 
it drains into the Colorado River at Lake Powell in Utah. Other major surface water bodies in the 
area include the Animas, La Plata, and Chaco rivers, although these are outside of the ROI.  
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The Animas River flows south from its headwaters in the San Juan Mountains in southwestern 
Colorado, 35 miles north of the New Mexico border. Both the Animas and La Plata rivers join 
the San Juan River just west of Farmington and east of the San Juan Mine. The Chaco River is an 
intermittent wash that flows northwest through Chaco Canyon. It joins the San Juan River west 
of Farmington and the San Juan Mine. Other water features in the watershed include numerous 
arroyos and washes (OSMRE 2015). 

The USGS has three stream gaging stations along the San Juan River in the Project vicinity. 
Station 09368000 is active and located on the San Juan River approximately 0.9 mile south of 
Shiprock, New Mexico, and two miles west of the Chaco River confluence. Station 09367540 is 
inactive and located approximately 0.4 mile west of Fruitland, New Mexico, 13.8 miles east of 
the Chaco River confluence, and 8.3 miles west of the La Plata River confluence. Station 
09365000 is active and located approximately 0.9 mile southwest of Farmington, New Mexico, 
1.7 miles southeast of the La Plata River confluence, and 0.7 mile northwest of the confluence 
with the Animas River Review of data collected at these three stations demonstrates variability 
of flow along the San Juan River, with a general decreasing flow trend for the period of record 
(1931-2010). Although flows initially increased upstream to downstream along the San Juan, this 
trend reversed around 1972 such that downstream flows were less than upstream flows 
(OSMRE 2012b). While drought conditions in the Southwest in 2013-2015 further decreased 
flow rates in the San Juan River, precipitation in 2016 was classified as “normal” by the National 
Oceanic and Atmospheric Administration and improved flow rates (NOAA 2017c). A very small 
portion of the DLE occurs within a 100-year floodplain (FEMA 2010).  

The NMED set a standard for temperature of 32.2°C or less for the main stem of the San Juan 
River from the Navajo Nation boundary (south of the San Juan Mine) to its confluence with the 
Animas River. The San Juan River is listed on the Section 303(d)4 list of impaired water bodies 
as impaired for sedimentation between the Animas River and Canon Largo. The Navajo 
Reservoir is also listed as impaired for Hg in fish tissue and temperature (NMED 2014). Total 
Maximum Daily Loads (TMDLs) for the San Juan River Watershed were approved in 2005 for 
sedimentation, bacteria, and Se (NMED 2005). Additional TMDLs were approved in 2006 for 
nutrients in the Animas River and dissolved oxygen in the La Plata River (NMED 2006). An 
additional TMDL for E. coli was approved for San Juan River in 2010 and Animas River in 2013 
(EPA 2010a; NMED 2013c). No additional TMDLs for surface water bodies within the ROI 
have been designated since 2013. 

The NMED Surface Water Quality Bureau conducted a water quality survey of the San Juan-
Animas Rivers from March to October 2010. The project area for this study included the 
San Juan River and its tributaries from the Navajo Reservoir to the Navajo Nation at Hogback 
and the Animas River from the Colorado border to its confluence with the San Juan River 
(NMED 2012). Based on the results from this survey, water quality in the San Juan-Animas 
watersheds was found to exceed several water quality criteria: 

                                                
4 Section 303d of the CWA requires states to develop a list of waterbodies that do not meet established water quality criteria. These waterbodies 
are identified as impaired for a specific pollutant. States must also develop TMDLs for all pollutants in each impaired waterbody. 
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• Dissolved Oxygen: Lower La Plata River; 

• E. coli: Upper Animas River, Lower Animas River, Upper La Plata River, Lower La 
Plata River, Lower San Juan; 

• Nutrient/Eutrophication Biological Indicators: Lower Animas River, Upper La Plata 
River; 

• Total Phosphorus: Upper Animas River; 

• Sedimentation/Siltation: Upper Animas River, Lower La Plata River, Middle San Juan 
River, Lower San Juan (additional data required before TMDL development); 

• Temperature: Navajo Reservoir, Lake Farmington, Navajo River/Upper Animas River 
(water quality standards reviews are needed), Lower Animas River; and 

• Turbidity: Upper Animas River. 

San Juan Mine 

Surface water in the New Mexico MMD Permit 14-01 area, which includes the DLE, and areas 
immediately adjacent to the DLE, includes ephemeral and intermittent streams that convey water 
only after precipitation events, and Shumway Arroyo, a perennial stream which has a small base 
flow that begins below its confluence with the Westwater Arroyo in the vicinity of the 
Generating Station. Stream flows are highly variable in the region owing to occurrences of 
summer rains that fall almost entirely during brief, but frequently intense, thunderstorms. Such 
flashy hydrology is characterized by no discharge (dry channels) to peak discharge followed by a 
gradually diminishing discharge over several subsequent hours. High intensity storms can alter 
the channel geomorphology and transport large volumes of sediment (Ecosphere 2017d). 

The Shumway Arroyo is the primary surface water drainage at the San Juan Mine (Figure 3.5-2). 
The Shumway Arroyo has a total drainage area of 141.6 square miles (including the Westwater 
Arroyo and Hutch Arroyo drainages) and flows into the San Juan River. The headwater 
drainages flow south, and cross the Lewis Shale, the PCS, and the Kirtland and Fruitland 
Formations. Unconsolidated deposits associated with these drainages consist of well-stratified 
sands, silts, and clays of the Naha and Tsegi Formations. 

The middle segment of the Shumway Arroyo starts at the confluence of two branches 
downstream of Youngs Lake and flows to the southwest through the San Juan Mine. Hutch 
Canyon and an unnamed tributary enter the middle segment of the Shumway Arroyo within the 
coal lease and upstream of the confluence with the Westwater Arroyo. The total drainage area of 
the Shumway Arroyo upstream of the Westwater confluence is 108.8 square miles. Prior to 
mining, most of the south surface mining tract drained to the Shumway Arroyo. However, the 
southern-most portion of this tract (including much of the South Lease Extension) drained 
directly to the San Juan River (Ecosphere 2017d). 

The Westwater Arroyo, a major tributary of the Shumway Arroyo, has a drainage area of 
26.5 square miles and joined the main Shumway Arroyo drainage channel in the western portion 
of the San Juan Mine. The Westwater Arroyo originates on Ute Mountain Ute tribal lands (north 
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of the San Juan Mine) and crosses the Lewis Shale and the PCS. It then flows south along the 
contact between the PCS and the Fruitland Formation near the western boundary of the coal 
lease to the confluence with the Shumway Arroyo. The segment of the Westwater Arroyo 
upgradient of the San Juan Mine boundary drains an area of 16.3 square miles. Prior to mining, 
most of the north surface mine tract drained to the lower segment of the Westwater Arroyo, 
although the eastern-most portion drained directly to the Shumway Arroyo.  

Stevens Arroyo and Hutch Canyon are the primary surface water features within the eastern 
portions of the San Juan Mine coal lease including the area of the DLE. Stevens Arroyo has a 
drainage area of about 7.06 square miles upstream of where it crosses the southern coal lease 
boundary. Both Hutch Canyon and Stevens Arroyo originate along the west slope of Piñon Mesa, 
the primary upland topographic feature between the valleys of San Juan River to the south and 
Shumway Arroyo to the north. The upper portions of both the Stevens Arroyo and Hutch Canyon 
drainage basins consist of sandstone-capped ridges, mesas, and escarpments of the middle and 
upper members of the Kirtland Formation. 

Baseline peak flows were measured over a 21-year period (1976 to 1996) on Stevens Arroyo at 
the USGS monitoring location 09367550. Annual peak flows ranged from 0 to 1,550 cubic feet 
per second (cfs). Annual peak flows in excess of 500 cfs occurred in four of the years and all 
within the period from mid-July through mid-September. These records show the extreme 
variation in peak flows that can occur in ephemeral drainages within the arid Four Corners 
region. 

Water Quality 

The SJCC has an extensive network of surface water sampling locations to monitor water quality 
impacts of their mining operations (Figure 3.5-5). In accordance with the San Juan Mine NPDES 
permit (No. NM0028746), SJCC regularly inspects stormwater controls on San Juan Mine and 
samples stormwater during sometimes intense but infrequent storm events. Water quality data 
associated with the DLE shows a general decrease in water quality from upstream to 
downstream. Table 3.5-9 summarizes the results of available data collected from the Stevens 
Arroyo, which flows through the DLE and exits the southern end of the San Juan Mine permit 
area, from 2008 to the present.  

Table 3.5-9: Summary of Water Quality Sampling Results in Stevens Arroyo from 
2008-2017 

Sample Location Parameter Average Result 
Upper Stevens pH 7.7 SU 
Upper Stevens Total Suspended Solids 16,155.0 mg/L 
Upper Stevens Total Dissolved Solids 208.5 mg/L 
Upper Stevens Total Alkalinity (as CaCO3) 67.5 mg/L 
Upper Stevens Aluminum (dissolved) 307.1 mg/L 
Upper Stevens Iron (total) 362.3 mg/L 
Upper Stevens Manganese (total) 6.8 mg/L 
Lower Stevens pH 7.6 SU 
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Sample Location Parameter Average Result 
Lower Stevens Total Suspended Solids 14,796.7 mg/L 
Lower Stevens Total Dissolved Solids 863.3 mg/L 
Lower Stevens Total Alkalinity (as CaCO3) 61.3 mg/L 
Lower Stevens Aluminum (dissolved) 447.0 mg/L 
Lower Stevens Iron (total) 480.0 mg/L 
Lower Stevens Manganese (total) 9.5 mg/L 
Source: Ecosphere 2017d 
SU = Standard Units; mg/L = milligrams per liter; CaCO3 = calcium carbonate 

As shown in Table 3.5-9, water quality sampling indicates that Stevens Arroyo in both the upper 
and lower areas contain high levels of suspended solids. Although averages are presented in the 
table, monitoring data indicates wide variation in the water quality characteristics at a particular 
monitoring station. The TDS concentrations varied from 340 mg/L to 5,150 mg/L at Stevens 
Arroyo and from 110 mg/L to 2,200 mg/L at Hutch Canyon. The TDS concentrations were lower 
at the upstream station on Stevens Arroyo in comparison with the downstream station indicating 
a trend of increasing TDS concentrations downstream; likely due to evaporation and/or 
dissolution of evaporates (Ecosphere 2017d). 

A comparison with New Mexico water quality criteria for aquatic life, wildlife habitat, and 
livestock water indicates that all mine area waters, both upstream and downstream of active 
mining, are only fair to poor in quality and typically do not meet these criteria. These are 
background conditions. For example, the SO4 concentrations in surface water flows are quite 
variable and exceed the New Mexico Groundwater Standards for livestock use in some of the 
samples at each of the baseline and upgradient monitoring locations (New Mexico State 
University 2016). The concentrations of trace constituents were variable. In addition, reviewed 
of 1998-1999 water quality sampling in Shumway and Westwater Arroyos, upstream of mining, 
presented in the MMD permit shows that total recoverable Al, Cd, Cu, Pb, Ag, and Zn exceeded 
New Mexico acute aquatic life water quality criteria in one or more of the samples (and therefore 
are not attributed to mining activities). In addition, total recoverable Se and total Hg exceeded 
the New Mexico wildlife habitat water quality criteria in one or more of the samples from 
Shumway and Westwater Arroyos upstream of mining. The New Mexico Water Quality 
Standards do not specify criteria for TDS or SO4 for surface water use.  

In addition to the arroyos, three stock ponds, the Stevens Arroyo Pond, the Harper Tank, and the 
McCabe Dam pond, were monitored in conjunction with the baseline studies conducted for the 
permit application for the underground mine extension. The three existing impoundments hold 
varying amounts of water depending upon the occurrence of storm runoff and snowmelt. 
Comparison of monitoring results over time as the water in the ponds evaporate, shows the 
expected increase in TDS, specific conductance, and major ions.  

3.5.2.3. Water Rights 

As described in Section 2 of the EIS, the water rights are held by PNM, TEP, and APS along 
with the Four Corners Power Plant participants (formerly Utah International, which is how the 
permit was first listed) and allows diversion of 51,600 AF of water from the San Juan River to 
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supply water to the Four Corners Power Plant, the Generating Station, the Navajo Mine, the 
La Plata Mine and the San Juan Mine. SJCC operated the former La Plata Mine, a former surface 
coal mining operation. The mine is fully reclaimed and SJCC is no longer diverting water to the 
mine.  

The rights are filed with the NMOSE under Permit 2838, first issued in 1955 and Permit 
SJ-2197, first issued in 1989. There is a contract between PNM, TEP, and SJCC to provide water 
to the San Juan Mine. The first point of diversion that was installed was the intake that supplies 
the Four Corners Power Plant and then water lines branched off the main line to transport water 
to the other facilities. In 1979, Utah International, then NMOSE Permit 2838 water rights holder, 
applied for a second point of diversion, an intake that would supply up to 10,585 AF of water of 
the total allowable diversion to the Generating Station, La Plata Mine, and San Juan Mine. This 
intake is now owned and operated by PNM and supplies water directly to the Generating Station. 
The San Juan Mine does not have an intake or diversion of its own. On average, San Juan Mine 
uses approximately 47.4 AF of water annually from this intake for use in irrigation, dust 
suppression, and water supply for underground operations. Annual reports documenting the 
diversion and consumption amounts for each facility are filed with the NMOSE. 

SJCC uses water from the San Juan River from the PNM Pond for use in irrigation of reclaimed 
lands within the San Juan Mine permit area. Water is applied to reclaimed areas following 
seeding using sprinkler systems of hard pipe specifically designed to ensure equal water 
distribution across the reclamation. All irrigated areas are monitored for leaks and runoff by the 
irrigation staff as well as environmental staff to ensure that no runoff, erosion, or leaks occur 
within the system. 

Generating Station diversions from the San Juan River for irrigation use by SJCC on the mine 
are minimal compared to the flows regime of the San Juan River. The average of the mean 
monthly flows for the past 85 years on the San Juan River as measured at USGS Gage 
No. 09365000 at Farmington range from 947 (December) to 5,060 (June) cfs (USGS 2017). The 
average daily diversion rate by SJCC for irrigation under permit 2838 is approximately 0.35 cfs, 
or 4/100 of 1 percent of the flow in the river during low flow. Annual diversions from the San 
Juan River (all uses) for 2016 were 19,234.3 AF. All uses associated with this diversion 
(Generating Station and SJCC irrigation use) account for an average diversion rate of 26.5 cfs 
throughout the year, or approximately 3.3 percent of the 85-year average low flow rate of the 
San Juan River at the USGS gage located near Farmington. San Juan Mine (irrigation use) 
accounts for 255.96 AF of the total diversion, or 1.3 percent of the total diversion 
(Ecosphere 2017d). 

3.5.3. Changes to Affected Environment due to Compliance with the State 
Implementation Plan 

In accordance with the New Mexico SIP, at the end of 2017, PNM shut down two units at the 
Generating Station and, in 2018, installed SNCR technology on the remaining two units. These 
completed actions are considered part of the environmental baseline to which the impacts of the 
Proposed Action and Alternatives are compared in the following section. Consequently, these 
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changes reduced by half the emissions from burning the coal delivered from the San Juan Mine. 
As a result of these changes, the volume of metals deposited in surface waters within the 
deposition area (as defined in Section 3.1) reduced by half. No other changes to water resources 
or hydrology resulted from implementation of the SIP and the affected environment remains as 
described in Section 3.5.2. 

3.5.4. Environmental Consequences 
This section provides an analysis of potential environmental impacts on groundwater and surface 
water resources (including waters of the U.S.) that could occur under each of the Project 
alternatives, addressing the cumulative effects over the nine years that mining has already 
occurred within the DLE as well as potential future impacts to water resources. Information on 
existing water resources was used as the baseline to measure and identify potential impacts from 
the Proposed Action and alternatives. The primary focus of this impact assessment is to predict 
the effects of the Project alternatives on the prevailing hydrologic balance with respect to the 
quality and quantity of surface water and groundwater systems. The impact assessment considers 
the severity of potential direct and indirect impacts as well as the geographic extent, duration, 
and overall context of potential impacts. Magnitude of impacts to water resources (both surface 
water and groundwater) are determined by the following criteria: 

• Major: Adverse impacts that are Project-related impacts outside the random fluctuations 
of natural processes that would likely result in a violation of water-quality standards 
(e.g., NPDES permit limits) or that economically, technically, or legally eliminate use of 
the resource. Beneficial impacts: those that would improve water quality or contribute to 
or restore water resources capability to the region, such as to greatly increase the 
potential for human or ecological use. 

• Moderate: Impacts that are outside of the random fluctuations of natural processes but 
do not cause a significant loss of the use of the resource. Moderate beneficial impacts 
would simply extend the beneficial use beyond natural variations about the current 
mean value. 

• Minor: Changes that would affect the quantity or quality but not the use of water or are 
similar to those caused by random fluctuations in natural processes. 

• None: Impacts that are not discerned or cannot be measured. 

The assessment of impacts related to the San Juan Mine DLE area (both during mining and after 
reclamation) builds on the baseline hydrologic and geologic information contained in the San 
Juan Mine Permit 14-01, including the analysis of Probable Hydrologic Consequences (PHC), 
long-term monitoring of surface water and groundwater resources at adjacent areas at the San 
Juan Mine, published studies by the USGS, and the Cumulative Hydrologic Impact Assessment 
of the Navajo Mine (OSMRE 2012b), located due south of the San Juan Mine. The analysis of 
potential impacts to groundwater and surface water is based on a qualitative assessment of water 
use, and comparison of the water quality monitoring data available to State of New Mexico 
standards and NPDES permit limits. These standards provide a metric against which to evaluate 
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potential changes to water quality due to the Project Alternatives. The analysis of potential 
impacts to surface water from operation of the Generating Station consists of an evaluation of the 
potential effects to surface water quality from deposition of air emissions. This analysis is based 
on the results of air deposition modeling, described in Section 3.8, Special Status Species. 

3.5.4.1. Alternative A – Proposed Action 

Groundwater 

The analysis below is separated into two discussions. The first addresses potential impacts to 
groundwater quantity and the second addresses potential impacts to groundwater quality. 

Groundwater Quantity  

The primary groundwater quantity impact due to mining operations would be the loss of the 
coal-seam aquifer from the Fruitland Formation No. 8 coal seam. With the advance of 
underground mining, the inflow of groundwater from the coal seam and from the overlying and 
underlying strata would result in a long-term drawdown of groundwater levels and changes to 
groundwater flow directions beyond the active mine area. In addition, mine subsidence following 
removal of the coal seam would result in the fracturing of the overlying strata, which can cause 
reduction of potentiometric elevations in saturated units within the fracture interval above the 
subsided longwall panels, which would reduce groundwater storage. However, evaluation of 
groundwater within the DLE and adjacent areas within the San Juan Mine lease area have shown 
that the Fruitland Formation has low permeability and contains groundwater with varying 
chemical concentrations but with overall poor quality (as described in Section 3.5.3, Affected 
Environment).  

Comparisons of the modeled and measured drawdown at No. 8 coal seam wells located within 
the underground mine area near the DLE show that the drawdown in these wells preceded the 
start of underground mining, likely as a result of the oil and gas extraction wells located within 
the San Juan Mine lease area which have contributed to the depressurization of the No. 8 coal 
seam within the permit area and downdip (east) of the permit area. The OSMRE reviewed the 
groundwater modeling conducted as part of the mine permit application package PHC in its 
Mining Plan Decision Document that recommended approval of the Mining Plan Modification in 
2008. This modeling estimated the volume of mine inflow compared to groundwater drawdown, 
and results showed that the extent of groundwater drawdown is limited to the No. 8 coal seam 
and PCS formations and that drawdown in the overburden is of limited extent beyond the 
boundary of the DLE. Following mining of each longwall panel, groundwater modeling, along 
with groundwater monitoring, has shown that a rubble zone is created as the roof fragments and 
subsides into the mined-out area (known as “gob” behind the longwall). The gob is characterized 
by high porosity and is able to store much larger volumes of water than the coal. Mine water 
accumulates in this area and has a higher transmissivity and specific yield than the groundwater 
in the No. 8 coal seam. Groundwater monitoring in the Deep Lease Area following underground 
mining showed the inflow rate to the active mine area averaged 47.1 gallons per minute between 
January 2006 and March 2009. The results of groundwater modeling indicate that the 
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potentiometric surfaces of the No. 8 coal seam layer and the PCS are still predicted to be slightly 
depressed in year 2200, although approaching equilibrium by this time. SJCC developed a 
groundwater-monitoring plan, which would be implemented as part of the New Mexico MMD 
permit to monitor changes in quantity of the groundwater resource during mining and subsequent 
reclamation. The monitoring plan includes collection of groundwater information from specified 
hydrogeologic units and the goal is to collect data on groundwater quality and quantity and to 
monitor any changes that may occur as a result of mining and reclamation such that if changes 
are detected mining and reclamation operations can be adjusted to prevent adverse effects. 
However, based on the lack of usable groundwater, the slow rate of recovery is not likely to 
adversely affect water availability due to low baseline yield, poor quality, and minimal use from 
these two aquifers. 

One permitted well (SJ2055) is located less than ¼ mile south of the DLE boundary and within 
the area modeled to approach a five-foot drawdown by the end of mining in 2033 (Figure 3.5-4). 
This well is screened at a depth interval from 80 to 150 feet and produces water at a rate of 
approximately 0.1 gallon per minute. No other water supply wells lie within the estimated 
underground mining-induced 5-foot draw zone of the No. 8 coal seam, the PCS, or the 
overburden (New Mexico MMD permit 14-01 Section 907C). Because modeling was conducted 
before 2008, the Mining Plan Modification for the DLE under review by OSMRE was adjusted 
to avoid mining beneath a former landfill in Kirtland, and proposed mining in the DLE would be 
1,000 feet further from well SJ2055 than originally planned, which would avoid drawdown 
effects on the well. Therefore, moderate (outside of random fluctuations of natural processes) 
and permanent effects to groundwater quantity and water supply are anticipated as a result of the 
Proposed Action. 

The SJCC expanded both the PHC and the hydrologic monitoring program to address the 
potential impact of mine placement of CCR on groundwater in the San Juan Mine. SJCC’s 
Management Procedures for CCR and for coal wastes are provided in New Mexico MMD Permit 
14-01 Section 900(B)(4) Spoil, Coal Processing Waste, and Non-Coal Waste Removal, Handling 
Storage, Transportation, and Disposal Areas and Structures. 

Groundwater Quality 

It is expected that mining operations may slightly alter groundwater quality due to local changes 
to hydraulics that results in salty groundwater to remain in contact with marine formations and 
increase in salinity and flow outward; however, water quality monitoring in the region, mine 
vicinity, and at the San Juan Mine indicates that the water available is of limited quantity and of 
poor water quality, with TDS ranging from 2,630 to 26,000 mg/L. Consequently, the No. 8 coal 
seam aquifer is not currently used for drinking or other domestic purposes and does not meet 
State of New Mexico groundwater quality standards for such purposes. Mine-related impacts are 
evaluated relative to the natural background of poor water quality. Accordingly, while the 
current data for well GL and monitoring wells in the PCS formation beneath the coal seam 
indicate an increase concentrations of chloride, Na, SO4, and TDS over time, impacts to 
groundwater from mining operations although permanent, are considered moderate as the 
background levels are indicative of poor water quality and any increases over time would not 
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affect the current or future use of the groundwater resource and would not result in a loss of this 
resource.  

While not conducted within the DLE, CCR from the coal mined at the DLE and burned at the 
Generating Station is returned to the San Juan Mine to backfill former surface mining pits. 
Multiple studies have been conducted to determine the potential for leachate from CCR 
placement to contaminate the underlying groundwater quality. The studies measured the physical 
characteristics of fresh and buried CCR that affect their unsaturated hydraulic properties and 
determined the chemical, mineralogical, and leaching characteristics of these materials, and 
developed a numerical simulation of water migration through an unsaturated column of cover 
material and buried CCR. These results are used in the impact analysis of the following 
paragraphs. 

Modeling by Thomson et al. (2012, as cited in MMD 2014) estimates surface mine recharge 
rates of less than 0.4 millimeter per year for reclaimed pits in the analysis area, while Stone 1983 
estimates an average mine backfill recharge rates of approximately 1 millimeter per year at the 
nearby Navajo Mine. Although recharge rates are slow, basal saturation of mine spoils (soil 
particles binding with water molecules) has occurred within portions of the southern surface 
mine tract. Approximately 19 feet of basal saturation has developed within spoils around well 
SM-5. The source of saturation in spoil in this area is a combination of inflows from the 
underlying PCS and lateral inflows from the adjacent weathered and un-weathered Fruitland 
Formation. The CCRs in the studies cited above were found to have a dry bulk density of about 
1,100 kg/m3 and 800 kg/m3 for fly and bottom ash, respectively, although both were determined 
to be highly compressible with variable density based on effective stress. The saturated hydraulic 
conductivity of these materials was about 1x10-4 centimeters per second (cm/s) for fly ash, 
5x10-3 cm/s for bottom ash, and less than 8.5x10-6 cm/s for spoil material used for cover. Soil 
moisture characteristic curves were measured to permit calculation of unsaturated hydraulic 
conductivities. Acid digestion and subsequent elemental analysis of the fly and bottom ash found 
them to consist primarily of Al, barium (Ba), calcium (Ca), potassium (K), Na, and silicon (Si). 
The mineralogy of these samples is dominated by amorphous glass along with mullite 
(Al6Si2O13), quartz (SiO2), calcite (CaCO3) and clay minerals. FGD sludge primarily consists of 
gypsum (CaSO42H2O). Based on the multiple numerical simulations of water flow through cover 
material into buried CCR presented in Thomson (2012, as cited in MMD 2014), very low 
infiltration rates are predicted as a result of the low hydraulic conductivity of the cover material 
and water uptake by vegetation. Basically, based on the modeling conducted, groundwater is not 
likely to flow into the buried CCR because the 10 feet of material placed over the CCR has 
extremely low permeability and vegetation planted during reclamation would use the shallow 
groundwater. The rate of re-saturation of the mine spoil is expected to be extremely slow due to 
the arid climate and low rate of recharge. Further, the study found that the very low to no 
downward flow of groundwater through the unsaturated CCR and the low concentrations of 
heavy metals in the CCR indicate that the potential for contamination of the underlying regional 
aquifer at the San Juan Mine is low (Thomson et al. 2012). Based on the results of this study, 
impacts to groundwater quality due to CCR placement is considered a small but permanent 
impact. 
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In addition, a fate and transport assessment of the mine was conducted as part of the permit 
process for New Mexico MMD Permit 14-01. This assessment identified that several factors that 
would serve to attenuate leachate concentrations, including  the potential of the No. 8 coal seam 
to attenuate leachate concentrations; the low velocity and rate of flow in the coal seams leading 
to low volumes of water; and the high dilution potential of any leachate affected groundwater 
received by the San Juan River alluvium. Specifically, while alluvial groundwater, downgradient 
from the CCR disposal sites, might be impacted by leachate emanating from the CCR, the fate 
and transport analysis conducted as part of the permit process indicated that the San Juan River 
would not be adversely affected by the leachate because of the hydrologic and geologic 
environment of the area, along with factors, such as, dilution and natural attenuation of the 
leachate. Based on the factors listed above, the fate and transport analysis estimated that the 
contribution of CCR leachate discharge to mean annual flow in the San Juan River was 
0.00004 percent under normal flow and 0.01 percent under historical low flow conditions. 
Therefore, impacts to groundwater from historic and future placement of CCR in former surface 
mining pits, although permanent, are considered minor. 

In 2010, in cooperation with the New Mexico MMD, the USGS initiated a 4-year assessment of 
hydrologic conditions at the San Juan Mine. The purpose of the hydrologic assessment is to 
identify groundwater flow paths away from San Juan Mine CCR buried in the surface pits that 
might allow metals that may be leached from CCR to eventually reach wells or streams after 
regional dewatering ceases and groundwater recovers to predevelopment levels. The hydrologic 
assessment, undertaken between 2010 and 2013, included compilation of existing data, which is 
publicly available online (https://doi.org/10.3133/ds933). The study is still under review and will 
be published online when completed. New Mexico MMD, a cooperating agency for that EIS, has 
indicated the publication date is not known. 

Surface Water 

Similar to the evaluation of groundwater, this section is divided into two discussions, one for 
surface water quantity, and one for surface water quality. 

Surface Water Quantity 

Surface water drawn from the San Juan River for use at the San Juan Mine is obtained according 
to the water rights Permit 2838. No changes to water use would occur under the Proposed 
Action, and SJCC would maintain the ability to use as much water as the rights allow for the 
Project life. Given the current water right appropriations, water drawn from the San Juan River 
would continue as stated in the agreements; therefore, impacts to surface water quantity in the 
San Juan River would be minor and would not change under the Proposed Action.  

There are no springs or wells within the DLE that supply water for existing domestic, wildlife, or 
livestock uses. Three existing stock impoundments within the underground mining tract in the 
DLE do provide seasonal water supply for wildlife and livestock. Inspections of these ponds are 
required by New Mexico MMD Permit 14-01 for the two years before subsidence along with the 
two years after subsidence has occurred. The surface water supplies for these impoundments are 
not likely to be affected by mine subsidence given that surface tensile cracks do not persist 
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within stream channels. However, if there is water loss directly from the impoundments or the 
surface channels above the impoundments due to subsidence fractures, SJCC would either line 
the pond or segment of the impacted channel with clay; construct a replacement impoundment on 
a comparable drainage; or construct an artificial water catchment device which collect rainfall 
and directs it to a buried tank, all in accordance with the Hydrologic Reclamation Plan required 
by Permit 14-01. Therefore, impacts to water quantity from subsidence due to underground 
mining would be long-term but minor. 

Within the underground mine area, the Stevens Arroyo and Hutch Canyon channel profiles have 
been modified due the underground mining operation. These channel profile modifications may 
be observed as ridges or depressions where the channel is influenced by barriers, pillars, mains, 
or subsidence and depressions over the longwall panels. Generally, the underground mine only 
passes under a stream channel (Hutch Canyon or Stevens Arroyo) approximately once per year, 
so the progression of the effects can be observed and any adverse effects are addressed in 
accordance with the underground mining permit. An inspection of the Stevens Arroyo stream 
channel following underground mining in 2009 found that the only channel changes observed 
during the field inspection were several depressions along the channel. At these locations, water 
pools during and following storm water runoff events. Standing water was not present in the pool 
areas at the time of the field inspection but several inches of sediment deposition were observed 
within the channel depressions. No surface tensile cracks were observed along the channel 
although tensile cracks were observed on slopes. Implementation of the Proposed Action would 
result in future underground mining beneath the stream channels, which would result in minor 
permanent impacts (i.e. would not change the future use or quantity of surface water in either 
arroyo). 

Surface Water Quality 

Water quality impacts to surface waters from underground mining would be minimal and limited 
to potential effects related to construction of access roads and ventilation system and related 
stormwater discharges. Background water quality data for the Shumway Arroyo and Westwater 
Arroyo from 1979 demonstrate elevated metals, chloride and Na as well as dissolved and total 
solids, as described in the affected environment. As described above in Section 3.5.1, natural 
conditions in and around the San Juan Mine produce naturally high sediment loads, often in 
excess of water quality standards. In accordance with New Mexico MMD and EPA regulations 
for surface water discharges, little to no stormwater is discharged from the San Juan Mine (i.e., it 
is a “zero discharge facility”). Through the development and implementation of the NPDES-
required Sediment Control Plan, SJCC manages sediment from the mine permit areas, including 
the DLE. The Sediment Control Plan includes such methods as stabilizing stockpiles, retaining 
sediment in disturbed areas using berms or sediment ponds to capture runoff. Sedimentation 
ponds are designed to retain the surface runoff and sediment from the 100-year/6-hour storm 
event. All discharges would be covered under an NPDES permit where required (including the 
Multi-sector general permit for Sector H coal mining). Should future discharges occur from these 
ponds, they would be subject to the applicable NPDES discharge effluent limitations (see 
Tables 3.5-1 and 3.5-2). Historic monitoring of stormwater discharges has shown that with the 
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use of structural and non-structural BMPs, sedimentation basins, and designs to accommodate a 
100-year/6-hour storm event, discharges from the San Juan Mine have better water quality and 
contain less sediment than the background undisturbed conditions (Ecosphere 2017d). Therefore, 
impacts to surface water quality are anticipated to be minor, although long-term, lasting through 
the duration of mining and reclamation.  

As described above in the discussion of groundwater quality, a fate and transport assessment was 
conducted as part of the permit process to evaluate potential effects to surface water quality from 
placement of CCR during reclamation of former surface mining pits. These analyses concluded 
that surface water in the San Juan River would not be adversely affected by the leachate because 
of the hydrologic and geologic environment of the area, along with factors, such as, dilution and 
natural attenuation of the leachate (MMD 2014). Therefore, impacts are considered permanent 
but minor.  

In addition to the potential water quality impacts resulting from mining in the DLE, combustion 
of the coal mined from the DLE at the Generating Station represents a source of atmospheric Hg 
and Se in the Four Corners region. As emissions deposit in the region, recent studies have 
determined that emissions from coal-fired power plants in the region contribute low levels of Hg, 
Se, and other pollutants to local surface waters (OSMRE 2015). Because prevailing winds are 
generally from the southwest to the north and northeast, emissions from the Generating Station 
may affect surface water quality in the San Juan River watershed, although the potential for 
deposition of pollutants in the San Juan River from Generating Station emissions is low. Air 
quality modeling and emissions deposition modeling have defined the area that would be 
affected by Generating Station emissions and is shown in Figure 3.5-2. As described in Section 
3.8, Special Status Species, as a result of the reduced emissions mandated by the New Mexico 
SIP and Federal agreements, the contribution to deposition of Hg, Se, and As from the three local 
power plants (Generating Station, Four Corners Power Plant, and Navajo Generating Station) 
have been reduced approximately 50 percent to 75 percent after 2018. Therefore, while Hg and 
Se would continue to be deposited into the San Juan River watershed, impacts of continued 
operations and future deposition of Hg and Se on surface water quality f would be minor 
compared to baseline conditions, although still moderate (outside of natural fluctuations) and 
long-term. 

Impacts to Waters of the U.S. 

The San Juan Mine currently has coverage under NWP 50, SPA-2009-00459 authorizing impacts 
to waters of the U.S. within the San Juan Mine, including the DLE, resulting from the 
construction of roads, boreholes, and drill pads. In certain circumstances within the mine lease 
area, waters of the U.S. are intercepted by culverts and low water crossings. The anticipated 
impacts to waters of the U.S. between 2015 and 2033 total 0.038 acre and 144 linear feet within 
the DLE. With the implementation of required conditions of the NWP, impacts are considered 
minor and permanent. 
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3.5.4.2. Alternative B – Continuation of San Juan Mine Operations Following Generating 
Station Shut-Down in 2022 

Under Alternative B, no changes to the mining plan for the DLE that is under review by OSMRE 
would result and impacts to groundwater and surface water quantity and quality would be as 
described under the Proposed Action, with the exception that deposition of heavy metals from 
burning of coal mined in the DLE would be reduced in the San Juan River if the coal is supplied 
to a facility outside of the San Juan watershed. The depositions would be shifted to the vicinity 
of wherever the coal is combusted.  

3.5.4.3. Alternative C – No Action Alternative 

Under the No Action Alternative, the revised DLE Mine Plan would not be approved by the 
ASLM and mining at the San Juan Mine would cease when the ROD is issued in 2019. 
Previously mined areas would be reclaimed in accordance with the approved reclamation plans. 
During reclamation, SJCC would maintain the same level of BMPs and sediment control as 
during mining operations. Short-term impacts to surface water quality could occur; however, 
before conducting any demolition of mine facilities, SJCC would be required to obtain necessary 
permits, which may include a Construction Stormwater General Permit under CWA Section 402. 
Compliance with this permit requires the preparation of an Erosion Control and Sediment Plan 
and Stormwater Pollution Prevention Plan describing BMPs to prevent discharge into waters of 
the U.S. Implementation of the plans would minimize impacts into nearby waters of the U.S. 

Drainages and watersheds that had previously been affected by access roads would be reclaimed 
in accordance with the Reclamation Plan; there would be no change in its management of surface 
water or groundwater during reclamation activities. Reclamation of mined lands would restore 
surface water drainage and natural stormwater flow as well as natural groundwater flow; 
therefore, impacts to water quality would likely be minor but beneficial.  

With the shut-down of the Generating Station, emissions of criteria pollutants and greenhouse 
gases would cease (see Section 3.1, Air Quality); deposition of Hg, Se, and other pollutants from 
the Generating Station would also stop. As a result, water quality in surface water bodies within 
the deposition area, particularly the San Juan River, would improve at least incrementally, since 
deposition from the Generating Station was only one of the sources of deposition into these 
waterbodies.  
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3.6. VEGETATION 
This section presents a description of vegetation communities that exist on and in the vicinity of 
the Project. For the purposes of this analysis, and to identify broad patterns in vegetation 
structure, vegetation modeling and mapping has been conducted across the Mine ROI. To 
determine the potential effects of the San Juan Mine on vegetation, the Mine ROI is defined in 
this section as the area encompassing the San Juan Mine permit and lease boundary, plus a 
1-mile buffer (see Figure 3.6-1). The Mine ROI is the area where potential direct and indirect 
impacts to vegetation associated with mining could occur. A one-mile buffer was included in the 
Mine ROI to account for impacts that may occur to vegetation as a result of mining, but outside 
of the active mining areas. For example, wind born dust may affect plants located adjacent to, 
but outside, the permit and lease boundary and within the one-mile buffer. A discussion of 
special status plant species, including state and Federal special status plants, is included in 
Section 3.8, Special Status Species.  

This section also includes an analysis of potential ecological risks to vegetation from the 
combustion of coal at the Generating Station, and the resulting deposition of air emissions. For 
this analysis, a separate ROI (hereafter referred to as the Generating Station ROI) was defined 
and is comprised of the deposition area, plus an expanded area to more fully analyze potential 
effects to the San Juan River (see Figure 3.6-1). The deposition area was defined using air 
dispersion modeling that determined the area in which future air emissions from the Generating 
Station are anticipated to increase baseline concentrations of chemicals of potential concern by 
more than 1 percent. The expansion area for the San Juan River was incorporated to 
conservatively include an additional segment of the San Juan River downstream of the 
deposition area that could be affected by future migration of deposited materials.  

The Project is located in the Colorado Plateau physiographic region of northwestern 
New Mexico. This area has a variety of physical features that offer a diverse range of habitat 
types, represented by a characteristic assemblage of vegetative cover classes, vegetation 
communities, and associated plant species. The Colorado Plateau region supports one of the 
highest levels of endemism in the U.S., with an estimated 10 percent of the 3,000 to 3,500 plant 
species found only in this region (NPS 2017a). Dry air masses, high summer temperatures, 
infrequent precipitation, and a high rate of evaporation characterize the climate. Annual 
precipitation in the area is less than 10 inches. For most of the region, the availability of water 
and soil moisture is a critical factor that determines the broad distribution of vegetation types. 
Vegetation in the Colorado Plateau region is predominantly open-woodlands composed of 
drought-adapted conifers on the high rims, with extensive areas of shrub steppe on the lower 
interior regions (NPS 2017a). 
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The projected surface disturbance in the DLE is 672 acres, which is approximately 15 percent of 
the DLE lease area. Between 2008 and 2016, approximately 179 acres have been disturbed 
within the DLE with approximately 97 acres of disturbed areas reclaimed (Ecosphere 2017f). For 
the overall San Juan Mine lease area, 5,716 acres have been disturbed between 1972 and 2017, 
and 3,615 acres have been revegetated (SJCC 2017). The overall surface disturbance acreage in 
the San Juan Mine during each of the mine’s operational phases is shown in Table 3.6-1 below.  

Table 3.6-1: Summary of Historic Disturbance and Reclamation Status within the San 
Juan Mine ROI 

Years Description Disturbance Acres Reclamation Status 

1973-2008 
Open Pit Surface Mining 
Operations through DLE Mine 
Plan Modification Approval 

5,161 

3,217 acres reclaimed to date; 
Phase III Bond Release 
achieved for 862 acres, with an 
additional 169 acres pending 

2009-2017 

DLE Mine Plan Modification 
Approval through reduced burn 
at the Generating Station/ 
reduced production at San Juan 
Mine 

555 245 acres reclaimed to date 

Source: Ecosphere 2017f, SJCC 2017c 

3.6.1. Regulatory Framework 
Plant species located within the DLE and Mine ROI not designated as sensitive (e.g., critical 
habitat, threatened, or endangered) by Federal or state agencies are not afforded any protection, 
and are considered common throughout the area and/or region.  

Federally designated sensitive (endangered or threatened) plant species and critical habitat areas 
are regulated under the Federal ESA. The State of New Mexico also maintains a list of 
state-listed endangered species and species of concern plants. These resources are under the 
jurisdiction of the FWS and the State of New Mexico and are discussed in detail in Section 3.8, 
Special Status Species. The Federal government and the State of New Mexico have developed 
lists of plant species considered invasive and noxious and have programs to limit the spread of 
these species.  

3.6.1.1. New Mexico Surface Mining Act 

Per the New Mexico Surface Mining Act, SJCC is required to provide a description of the 
existing pre-mining environmental resources within the Project Area and proposed disturbance 
area(s). The New Mexico MMD uses this information to determine whether the applicant can 
comply with the performance standards of the regulations for coal mining and whether 
reclamation of these areas is feasible. In its underground mining permit SJCC was required to 
map and delineate existing vegetative types and provide descriptions of the plant communities 
within the DLE. 
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A reclamation plan was required to describe the proposed land use within the DLE following 
reclamation, including a discussion of the utility and capacity of the reclaimed land to support a 
variety of alternative uses, and the relationship of the proposed use to existing land use policies 
and plans. 

SJCC must meet revegetation success standards. The standards for determining success of 
revegetation are measured on the basis of reference areas or such other success standards 
approved by the MMD. Reference areas are land units of varying size and shape identified and 
maintained under appropriate management for the purpose of measuring ground cover, 
productivity, and species diversity that are produced naturally. A revegetation plan that includes 
a description of the measures proposed to be used to determine the success of revegetation is 
required. Success of revegetation is judged on the effectiveness of the vegetation for the 
approved post-mining land use, the extent of cover compared to the cover occurring in natural 
vegetation of the area, and other general requirements . 

Site-specific revegetation specifications, including reference areas, seed mixes, success criteria, 
and noxious weed control are summarized in the existing SJCC Mine Permit 14-01 (MMD 2014) 
and SJCC’s Mining Plan Modification for the DLE of the San Juan Mine PAP. 

3.6.1.2. Noxious and Invasive Weeds 

Executive Order 13112, Invasive Species (February 3, 1999), amended by Executive Order 
13751 (December 2016), mandates that Federal agencies take actions to prevent the introduction 
of invasive species, provide for their control, and minimize the economic, ecological, and human 
health impacts that invasive species cause. In addition, pursuant to the Noxious Weed 
Management Act of 1998, New Mexico Department of Agriculture has identified several species 
to be targeted as noxious weeds for control or eradication. 

BLM and the New Mexico Department of Agriculture have developed lists of invasive and 
noxious weeds (Ecosphere 2017f). The species are grouped into three management 
classifications: 

• Class A: Non-native plants that have a limited distribution within or have not yet invaded 
the state. Some are found on public lands within the planning area, and preventing and 
eliminating infestations of these weeds has the highest priority in the BLM management 
plan. 

• Class B: Non-native plants that are presently limited to a particular part of the planning 
area. The management priorities are to contain them within their current areas and 
prevent new infestations. 

• Class C: Non-native plants that are widespread throughout much of the public land 
within the planning area. Long-term programs of management and suppression are 
encouraged (BLM 2003). 
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3.6.1.3. Wetlands and Floodplains 

Section 404 of the CWA regulates the discharge of dredged or fill material in all waters of the 
U.S., including rivers, streams, lakes, and wetlands. Wetlands are a subset of waters of the U.S., 
defined for regulatory purposes by the EPA under the CWA as “those areas that are inundated or 
saturated by surface or groundwater at a frequency and duration sufficient to support—and that 
under normal circumstances do support—a prevalence of vegetation typically adapted for life in 
saturated soil conditions” (EPA 2004). Similarly, the FWS classification system (Cowardin et al. 
1979) defines wetlands as “…lands transitional between terrestrial and aquatic systems where the 
water table is usually at or near the surface or the land is covered by shallow water…” Wetlands 
can be vegetated or non-vegetated, but where vegetation is present, the plants are adapted for life 
in saturated or flooded soil. Executive Order 11990, Protection of Wetlands, dated May 24, 
1977, requires Federal agencies to take action to avoid adversely impacting wetlands 
wherever possible, to minimize wetlands destruction and to preserve the values of wetlands, 
and to prescribe procedures to implement the policies and procedures of this Executive Order 
(EPA 1979). 

3.6.2. Affected Environment Pre-2017 

3.6.2.1. General Vegetation Communities and Land Cover 

The BLM/FFO RMP (BLM 2003) describes the vegetation in the BLM/FFO and the Project area 
as Great Basin Desert Scrub. The Great Basin Desert Scrub community is an upland vegetation 
community that is dominated by big sagebrush (Artemisia tridentata), shadscale saltbush 
(Atriplex confertifolia), greasewood (Sarcobatus vermiculatus), and four-wing saltbush (Atriplex 
canescens) (BLM 2003).  

Table 3.6-2 lists the five broad BLM/FFO vegetation communities (as well as two additional 
cover classes) identified within the Mine ROI, as well as the Southwest Regional Gap Vegetation 
Communities within the Mine ROI (USGS 2005, 2011). Figure 3.6-2 shows the distribution of 
Southwest Regional Gap Vegetation Communities within the Mine ROI.  

Based on Southwest Regional Gap data, Inter-Mountain Basins Mixed Salt Desert Scrub, 
Inter-Mountain Basins Semi-Desert Grassland, and Colorado Plateau Mixed Bedrock and 
Tableland are the most common communities within the Mine ROI. Most agriculture is located 
within the 1-mile buffer area.  
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Table 3.6-2: BLM/FFO and Southwest Regional Gap Vegetation Communities in Mine 
ROI 

BLM/FFO Vegetation 
Community 

Southwest Regional Gap Vegetation Community 
Type Description 

Acres in Mine 
ROI 

Percent of Mine 
ROI 

Agriculture Agriculture 2,056.30 5.28 
Badland/Rock/Wash Colorado Plateau Mixed Bedrock and Tableland 5,641.57 14.47 
 Inter-Mountain Basins Shale Badland 2,095.90 5.38 
Barren Barren Lands, Non-specific 68.95 0.18 
 Inter-Mountain Basins Active and Stabilized Duke 3.72 0.01 
Developed and Urban Developed, Open Space – Low Intensity 1,261.40 3.24 
 Developed, Open Space – High Intensity 403.95 1.04 
Grassland Inter-Mountain Basins Semi-Desert Grassland 7,712.93 19.79 
Greasewood Inter-Mountain Basins Greasewood Flat 781.83 2.01 
 Inter-Mountain Basins Mixed Salt Desert Scrub 9,647.14 24.73 
Open Water Naturally occurring and Manmade Impoundments, 

Ponds, Rivers 772.25 1.98 

Pinyon/Juniper Colorado Plateau Pinyon-Juniper Woodland 1,349.27 3.46 
Quarries, Mines, Gravel 
Pits and Oil Wells Recently Mined or Quarried 1,961.79 5.03 

Riparian Rocky Mountain Lower Montane Riparian Woodland 
and Shrubland 10.94 0.03 

 Invasive Southwest Riparian Woodland and 
Shrubland 493.74 1.27 

Sagebrush Inter-Mountain Basins Semi-Desert Shrub Steppe  819.34 2.10 
 Colorado Plateau Blackbrush-Mormon-tea Shrubland  3,729.89 9.57 
Shadscale 
saltbush/winterfat Invasive Annual and Biennial Forbland 103.06 0.26 

 Southern Colorado Plateau Sand Shrubland 64.84 0.17 
Grand Total  38,978.81 100 
Source: USGS 2011 
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Noxious Weeds 

Based on information contained in the BLM/FFO RMP (BLM 2003), a priority list of 25 Class 
A, B, and C weed species that “are of particular concern in the BLM/FFO planning area” were 
identified (Table 3.6-3). 

Table 3.6-3: Invasive and Non-native Plant Species with Potential to Occur in the 
BLM/FFO Planning Area 

Common Name Scientific Name BLM/FFO Class State of New Mexico 
Weed Class List 

African rue  Peganum harmala  A  B  
Black henbane  Hyoscyamus niger  B  A  
Bull thistle  Cirsium vulgare  C  Ca 
Camelthorn  Alhagi maurorum  A  A  
Canada thistle  Cirsium arvense  B  A  
Cheatgrass Bromus tectorum N/Ab C 
Dalmatian toadflax  Linaria dalmatica  A  A  
Diffuse knapweed  Centaurea diffusa  A  A  
Dyer’s woad  Isatis tinctoria  A  A  
Hoary cress  Cardaria draba  C  A  
Houndstongue  Cynoglossum officinale  A  N/A  
Jointed goatgrass  Aegilops cylindrica  B  C  
Leafy spurge  Euphorbia esula  B  A  
Malta starthistle  Centaurea melitensis A  B  
Musk thistle  Carduus nutans  C  Bc 
Onionweed  Asphodelus fistulosus  A  N/A  
Purple loosestrife  Lythrum salicaria  A  A  
Russian knapweed  Centaurea repens  C  B  
Russian olive  Elaeagnus angustifolia  C  C  
Saltcedar  Tamarix spp.  C  C  
Scotch thistle  Onopordum acanthium  B  A  
Spotted knapweed  Centaurea maculosa  A  A  
Tall whitetop  Lepidium latifolium  A  N/A 
Woollyleaf bursage  Ambrosia grayi  A  N/A 
Yellow starthistle  Centaurea solstitialis  A  A  
Yellow toadflax  Linaria vulgaris  A  A  
Source: Ecosphere 2017f 
N/A = Not applicable, not included on the State of New Mexico Weeds List; A = non-native plants that have a limited distribution within or have 
not yet invaded the state; B = non-native plants that are presently limited to a particular part of the planning area; C = non-native plants that are 
widespread throughout much of the public land within the planning area. 
a Changed to Class B in 2016 New Mexico Noxious Weeds List 
b While not included on BLM’s 2003 list, cheatgrass is currently included on BLM’s National List of Invasive Weed Species of Concern. 
c Changed to Class C in 2016 New Mexico Noxious Weeds List 
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3.6.2.2. San Juan Mine 

Vegetation Surveys 

While the Southwest Regional Gap analysis (USGS 2011) provides a broad overview of existing 
vegetation communities within the Mine ROI, more detailed vegetation analysis was required to 
support previous permit applications for the surface mine, Deep Lease, and DLE. The most 
recent vegetation mapping effort for the Deep Lease and DLE was completed between 1997 and 
1998. In addition, wetland delineations were completed in 1996 for the San Juan Mine permit 
area and the East and Southeast Extension areas, and in 1998 for the underground mine area. 
Data from the 1997-1998 survey of the Deep Lease and DLE included mapping and description 
of 13 vegetation communities (as described in Ecosphere 2017f). Additional vegetation surveys 
were completed in 2004 and 2005. The 2004 and 2005 surveys described the vegetation 
communities in the District 200 State Lease Extension and the federal coal lease NM-028093 
Addition, respectively. The surveys delineated vegetation communities using the 1997-1998 
vegetation community descriptions. This information is considered to still be generally 
representative of the relative distribution of plant communities currently within the DLE. 
Information on the disturbance to these communities between 2008 and 2016 is included in 
Section 3.6.2.3, Previous Disturbance. Updated surveys have also been conducted to determine 
the presence of special status plant species (see Section 3.8, Special Status Species). A summary 
of the vegetation communities identified within the San Juan Mine, including wetlands, is 
provided below: 

• Badlands: Typically, little to no vegetation occurs in this vegetation type, which includes 
talus slopes and cliffs. 

• Cheatgrass: Typically, this vegetation type is comprised of a near monoculture of 
cheatgrass (Bromus tectorum) and occurs in areas of surface disturbance. 

• Disturbed: This type includes roads, pipelines, and power line rights-of-way; well pads; 
drill holes; stock ponds; landfills; and other areas where vegetation is indicative of 
previous surface disturbance. Common vegetation includes cheatgrass, Russian thistle 
(Salsola tragus), kochia (Bassia americana), and other annual grasses and forbs. 

• Four-wing Saltbush/Galleta (Deep Lease only): This vegetation type is usually found 
on flat land such as mesa tops and lowlands. Four-wing saltbush and galleta are the most 
common species in this vegetation type.  

• Gardner’s saltbush (Deep Lease only): This is a highly variable type, typically located 
on flat to slightly sloped areas. The dominant shrub is Gardner’s saltbush (Atriplex 
gardneri), with shadscale saltbush also present. Grasses and forbs generally comprise a 
significant proportion of the community. 

• Greasewood: The greasewood vegetation type is limited to ephemeral watercourses and 
floodplains. Greasewood is the dominant shrub in this vegetation type.  
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• Greasewood Saline Flats: This type has sparse vegetative cover (20 percent or less), 
with scattered greasewood, cheatgrass, Russian thistle, and inland saltgrass (Distichlis 
spicata) commonly occurring. 

• Juniper Breaks: Juniper breaks typically occur in topographically diverse rocky areas 
grading into shrublands. Several species of juniper occur as well as a variety of shrubs 
(e.g., saltbush, Mormon tea, snakeweed), forbs, and grasses. 

• Mixed Shrub: This type occurs primarily on south facing slopes, with silty soils and 
vegetative cover of 20 to 30 percent. The shrub component includes Mormon tea, 
shadscale saltbush, four-wing saltbush, James’ seaheath (Frankenia jamesii), and 
snakeweed, with alkali sacaton and various other grasses and forbs. 

• Torrey’s Mormon Tea: This vegetation type is dominated by Mormon tea and alkali 
sacaton, with a notable absence of galleta. This community occurs on flat to south facing 
slopes in the southeastern portion of the Deep Lease/DLE. 

• Sandstone Outcrops: These outcrops usually occur in juniper breaks or badlands 
vegetation/habitat types. It is characterized by rimrock or cliff features with little to no 
vegetation. 

• Shadscale saltbush/James’ Galleta: This vegetation type is associated with steep slopes 
where forbs and grasses are sparse and shrubs are dominant. 

• Wetlands: Three jurisdictional wetlands totaling 4 acres (and 45 miles of non-wetland 
waters of the U.S.) occur within the Deep Lease and DLE. The three wetlands are 
manmade stock ponds excavated within waters of the U.S. and are primarily used for 
livestock watering. Delineations also identified three “potential jurisdictional” wetlands 
in the remaining area of the San Juan Mine permit (Ecosphere 2017f).  

• Winterfat: This community occurs locally on a north-facing slope in the southern Deep 
Lease/DLE. Dominant species include winterfat, snakeweed, Indian rice grass, 
cheatgrass, alkali sacaton, and other grasses, forbs, and low shrubs. 

Figure 3.6-3 shows the distribution of plant communities within the DLE. Table 3.6-4 shows the 
acreage of the 11 vegetation communities in the DLE as mapped from the 1997-1998 survey 
(Ecosphere 2017f).  
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Table 3.6-4: Vegetation Communities in Deep Lease Extension from 1997-1998 Survey  

Vegetation Community Acres in DLE Percentage of DLE 
Badland  278.82  6.2  
Cheatgrass  165.91  3.7  
Disturbed Area  71.78  1.6 
Greasewood  218.58  4.9 
Greasewood Saline Flats  15.24  0.3  
Juniper Breaks  3,209.72  71.7 
Mixed Shrub  165.28  3.7  
Sandstone Outcrops  4.23  0.1  
Shadscale saltbush/James’ Galleta 305.97  6.8  
Torrey’s Mormon Tea  2.24  0.1  
Winterfat  38.88  0.9 
Source: Ecosphere 2017f 
Note: The Four-wing saltbush and Gardner’s saltbush only occur in the Deep Lease area and are therefore not included in this table. 

Noxious Weeds 

Table 3.6-3 presents a list of noxious and non-native weeds that are of particular concern in the 
BLM/FFO planning area (BLM 2003). When this list is compared against the plant species list 
prepared for the Deep Lease and DLE from the 1997-1998 survey (MMD 2014), none of the 
species identified as being of particular concern were identified as occurring within the DLE. 
Species found in the DLE in the 1997-1998 survey also did not include any Federally listed weed 
species.  

New Mexico weed classification Class A species are currently not present in New Mexico, or 
have limited distribution and do not occur in the DLE. Class B Species are limited to portions of 
the state. In areas with severe infestations, management should be designed to contain the 
infestation and stop any further spread. Class C species are widespread in the state. Species 
on the New Mexico noxious weed list that are present in the DLE included halogeton 
(Halogeton glomeratus), a Class B species; and cheatgrass and tamarisk (Tamarix spp.), both 
Class C species (Ecosphere 2017f). 

SJCC’s management practices has prevented the establishment of Class A species and 
limited/reduced the presence of Class B and C species. However, annual reports from 2014, 
2015, and 2016 at San Juan Mine indicate the continued presence of halogeton, a New Mexico 
Class B species that is common and spreading in the analysis area (Ecosphere 2017f). SJCC 
actively manages this species on both reclamation and disturbance areas. Contractors certified in 
herbicide application are hired annually to spot spray areas where halogeton infestations occur 
(Ecosphere 2017f).  
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3.6.2.3. Previous Disturbance 

Between 2008 and 2016, approximately 179 acres have been disturbed, of which approximately 
97 acres have been reclaimed. Table 3.6-5 summarizes the current acreages of disturbance to 
vegetation communities within the DLE. 

Table 3.6-5: Current Disturbance of Vegetation Communities within DLE 

Mine Vegetation Community Classification Disturbed Acres 
Badland 0.48 
Disturbed Area 0.72 
Shadscale Saltbush/ James’ Galleta 3.31 
Greasewood Saline Flats 0.64 
Juniper Breaks 75.48 
Grand Total 80.63 
Source: Ecosphere 2017f 
Note: Estimated totals are not equal to 179 acres due to polygon rounding from geographic information systems data (Ecosphere 2017f). 

3.6.3.  Changes to Affected Environment due to Compliance with the State 
Implementation Plan 

In accordance with the SIP, at the end of 2017, the Generating Station shut down two units. In 
addition, SNCR technology was installed in 2016 on the remaining two units to reduce emissions 
of NOX. These actions are considered part of the baseline and affect air quality emissions and 
reduce the concentration of metals from the air emissions that deposit within the Mine ROI. 
However, no changes to vegetation in the Mine ROI occurred as a result of these actions, and the 
affected environment post-2017 is the same as described in Section 3.6.2, Affected Environment 
Pre-2017.  

3.6.4. Environmental Consequences 
Impacts of the Proposed Action and alternatives were assessed by overlaying the location of 
proposed activities and disturbance areas on known vegetation communities to determine 
potential acreages of impacts. The impact analysis examined likely effects of the Project on 
vegetation resources.  

In addition, an ERA (AECOM 2017d) conducted for non-special-status terrestrial plants was 
based on: (1) the comparison of conservative plant-protective soil screening levels to the 
concentrations of constituents in soils within the deposition area under current conditions; (2) the 
predicted concentrations in soils following 16 years of future emissions from the Generating 
Station; and (3) other nearby San Juan Mine sources from 2018 through 2033. Current conditions 
include existing concentrations of constituents due to natural conditions and accumulation from 
all sources prior to 2018. The ERA approach for evaluating the potential impacts of future 
emissions from the Generating Station/San Juan Mine and other nearby sources is consistent 
with the following EPA guidance documents: Guidelines for Ecological Risk Assessment 
(EPA 1998a), Ecological Risk Assessment Guidance for Superfund: Process for Designing and 
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Conducting Ecological Risk Assessments (EPA 1997), and the Screening Level Ecological Risk 
Assessment Protocol for Hazardous Waste Combustion Facilities (EPA 1999b). A maximum 
exposure scenario was evaluated in the ERA. This exposure scenario evaluated the 95 percent 
upper confidence limit on the arithmetic mean constituent of potential ecological concern 
(COPEC) concentrations and conservative exposure assumptions. If the hazard quotient (HQ) 
reflective of total potential risk was greater than 1 for the maximum exposure scenario, then 
additional information was considered in the report to characterize the potential risk. This could 
include consideration of alternative toxicity or uptake information, alternative exposure 
parameters, alternative media concentrations, or an assessment of risks associated with naturally 
occurring background conditions (AECOM 2017d). 

The types of potential impacts listed below were considered when evaluating the types of 
short-term and long-term impacts of the Proposed Action and alternatives on vegetation 
resources within the Mine ROI: 

• Deposition: Temporary or permanent impacts from deposition of air emissions from the 
Generating Station. 

• Off-road Travel: Temporary or permanent impacts from vehicles travelling off of 
established roads. 

• Reclamation: While reclamation activities seek to return temporarily disturbed areas to 
their pre-disturbance condition to the extent feasible, reclamation may result in temporary 
or permanent changes in vegetation community type and community composition. 

• Surface Disturbance: Temporary removal (until an area can be revegetated) or 
permanent removal of vegetation in association with mining operations and surface 
subsidence. 

• Weed Invasion: Introduction and establishment of weeds such that original vegetation 
community composition or type is altered. 

• Windborne Dust: Generation and settlement of dust related to mining and reclamation 
activities, causing potential impacts to plant physiology or physical injuries to plants. 

The significance of these potential impacts was assessed using the following criteria: 

• Major: Effects that result in economically, technically, or legally eliminating the 
resource and subsequently make it eligible for listing under the Federal Endangered 
Species Act, or which limit recovery of a listed species; 

• Moderate: Effects that are outside of the random fluctuations of natural processes but do 
not cause a significant loss of the resource; 

• Minor: Changes that would affect the quality of vegetation but are similar to those 
caused by random fluctuations in natural processes; 

• No Impact: Effects that are not predicted or cannot be measured. 
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3.6.4.1. Alternative A—Proposed Action 

Potential changes to the affected environment from the proposed underground mining operations 
in the DLE that could impact vegetation resources include construction of access roads, surface 
drilling and drill pad construction, and potential surface subsidence. Surface disturbance 
associated with the underground mining operation would be limited to access roads and drill 
pads for boreholes, along with long-term support and ventilation facilities. SJCC periodically 
conducts development drilling and sampling to delineate and characterize coal, overburden, or to 
perform geotechnical evaluations in both active and future mining areas. All drilling locations 
and associated access roads are reclaimed as soon as practicable upon completion of the drilling 
program. Ventilation shafts are installed/ drilled from the surface and are typically drilled to 
accommodate a casing of up to 72 inches in diameter.  

In addition to these impacts, potential impacts may occur to vegetation resources from ground 
subsidence caused by subsurface mining. Potential impacts from subsidence depend on the soils 
within and around the site, the characteristics of the rock formations beneath the site, and the 
nature of the mining activities beneath the site. Potential impacts include small cracks in the soil 
matrix to impacts to individual plants. Indirect impacts to vegetation may occur from 
atmospheric deposition of pollutants from the Generating Station stacks. 

San Juan Mine 

Under Alternative A (the Proposed Action), approval of the Mining Plan Modification would 
allow underground mining to continue in the DLE until the resource is depleted in 2033. As a 
result of mining activities, vegetation may be removed in association with construction of gob 
vents, rescue chambers, ventilation shafts, and access roads in the DLE. In addition, in the areas 
affected by the past surface mining operations, spoil materials are moved and shifted to cover ash 
and to conform with the final surface reclamation design (Ecosphere 2017f). Surface disturbance 
has also occurred in association with temporary overburden (spoil) stockpiles that have been 
created for use as ash cover (through the life of the mine) in preparation for final reclamation. 
However, no additional removal of vegetation communities is proposed for the continued use of 
the coal-handling and transportation facilities. Since current and future mining would remain 
underground, mining activity would not physically remove native vegetation. 

As mining activities continue and as coal is combusted, coal combustion materials in the form of 
CCR (i.e., fly ash, FGD material, and/or bottom ash) are placed throughout the excavated 
portions of the mine. Coal haul roads from the power plant to the pits would be removed and 
reclaimed upon completion of mining. Other areas of disturbance, such as those associated with 
other access roads, are gradually reclaimed once those areas have been mined and the roads are 
no longer needed. In reclaimed areas, the density and diversity of vegetation species would be 
modified in areas reclaimed following mining activities. However, reclamation would restore 
vegetation within the disturbed areas using topsoil salvage practices to maximize vegetative 
regrowth and using the approved SJCC Revegetation Plan (MME 2014). SJCC would implement 
a geomorphic approach to reclamation by creating landforms that possess compatible topography 
and comparable erosional stability and create topographic variability. Revegetation species may 
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show preference for certain topographic conditions, such as nearly level slopes, north or south 
aspects, or locations within the landscape such as in low-lying areas. This approach would 
ultimately help to meet the revegetation goals by creating grazing and wildlife habitat 
(Ecosphere 2017f). 

All areas proposed to be mined under the Proposed Action would be reclaimed. SJCC performs 
reclamation at the San Juan Mine pursuant to its underground mining permit (MMD 2014), 
commencing reclamation once an area is mined out and as soon as practical, considering that 
some infrastructure may impede immediate reclamation. Vegetation removal would result in 
long-term impacts until disturbed areas were reclaimed in accordance with the OSMRE 
reclamation standards. Surface disturbance associated with vegetation removal could adversely 
impact naturally occurring seed sources by reducing seed yield and/or viability and, 
subsequently, decrease the success of native plant re-colonization although these impacts would 
likely be minor.  

Reclamation would result in the restoration of vegetative cover, though the species composition 
and density would be different from that which was disturbed. Revegetation would replace 
existing plant communities with native grass, forb, and shrub species to establish post-mining 
land uses of livestock grazing and wildlife habitat. As a result, species composition within the 
existing vegetation communities would change from vegetation areas described in Section 3.6.2, 
Regulatory Framework, and be replaced with native seed mix that would increase the vegetative 
cover in most reclaimed areas. Restoration activities include invasive plant prevention activities 
and ecologically based integrated invasive plant management (i.e., species-specific mechanical, 
chemical, biological control) as part of the reclamation process to prevent the establishment and 
expansion of invasive plants in reclaimed areas. To obtain bond release, the presence of invasive 
plants, such as cheatgrass, cannot be used to demonstrate the reclaimed area has met revegetation 
success standards. Implementation of the revegetation plans would establish a diverse, stable, 
and self-sustaining vegetation community composed of native species capable of meeting the 
post-mining land use. The plan has been reviewed by the OSMRE and the New Mexico MMD as 
part of the PAP and would satisfy the following criteria: 

• Adequate cover capable of stabilizing the soil surface from erosion; 

• Adequate forage to sustain the post-mining land uses (i.e., livestock grazing and wildlife 
habitat); and 

• Suitable species composition for enhancement of wildlife forage and cover. 

SJCC would implement surveys to compare revegetated areas to reference areas. The revegetated 
areas would be compared to an arithmetic mean of the reference area vegetation communities. 
Revegetation would be considered successful when the total vegetation cover, total vegetative 
production, and shrub density are not less than 90 percent of the revegetation success criteria. 
Revegetated sites must established for 10 years following reseeding, and revegetation standards 
must be met for two of the last four years prior to bond release, starting no sooner than year eight 
of the 10-year period. Of the 5,716 acres of disturbed land within the San Jan Mine, 3,615 acres 
had been revegetated by the end of 2017. As of 2017, 4,586 acres have been released from bond 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.6-17 

after meeting successful revegetation (SJCC 2017). Tables 3.6-6 and 3.6-7 describe SJCC’s 
revegetation success standards for grazing and wildlife land uses, respectively. 

Table 3.6-6: Revegetation Success Standard for Grazing Land Use 

Vegetation Sampling Parameter Revegetation Areas Standard 
Covera Yearly normalized mean 
Production¹ Yearly normalized mean 
Woody Species 190 per acre 

Diversity 2 grassesb 
3 woody speciesc 

Source: MMD 2014. 
a Cover and production values will reflect only the current year’s growth of perennial plant species. 
b Two grass species with relative herbaceous cover values equal to or greater than five percent, with no species comprising more than 70 percent 
relative herbaceous cover. 
c Two woody species with density values equal to or greater than ten percent of total woody species density, with no one species making up more 
than 85 percent of the total species density. 

Table 3.6-7: Revegetation Success Standard for Wildlife Land Use 

Vegetation Sampling Parameter Revegetation Areas Standard 
Covera Perennial cover 90% of 3.5% cover = 3.15% total perennial cover 
Production Not measured 
Woody Species 390 stems per acre 

Diversity 3 grassesb 
3 woody speciesc 

Source: MMD 2014. 
a Cover and production values will reflect only the current year’s growth of perennial plant species. 
b Three species of perennial grasses will each comprise at least 5 percent of the relative perennial herbaceous cover. 
c Three species of shrubs or half-shrubs will each comprise at least 5 percent of the relative shrub cover. 

Once reclaimed, there would be permanent and minor impacts to vegetation communities in that 
the community type and composition would be altered in accordance with reclamation standards 
designed to return disturbed areas to grazing and wildlife land uses. While the species 
composition of reclaimed areas may vary from the original plant communities, the cover and 
productivity of these communities is expected to be similar to original plant communities.  

Vegetation communities not directly impacted by mining activities within the Mine ROI may be 
affected by wind-borne dust, off-road travel, and weed invasion. Fugitive dust that settles on 
plants can block photosynthesis, respiration, and transpiration and can cause physical injuries to 
plants. Air-borne dust concentrations decrease with increasing distance from the source, with the 
majority of dust deposition that can impact plant photosynthesis settling within 100 meters of the 
dust source in arid condition. Potential impacts from fugitive dust would be localized and 
decreased through the implementation of fugitive dust control measures (see Section 3.1, 
Air Quality). Accounting for these measures, potential impacts to vegetation from fugitive dust 
would be short-term and minor. 

With surface disturbance, the potential for the spread or introduction of noxious weeds by wind, 
water, and vehicles increases. Noxious weed seeds would be deposited and may germinate in 
disturbed soils and could extend beyond the immediate area of disturbance. SJCC’s Noxious 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.6-18 

Weed Management Plan (MME 2014) employs multiple measures to minimize the introduction 
and spread of noxious weeds within the DLE. Accounting for these measures, potential impacts 
from noxious weeds would be short-term and minor. 

San Juan Generating Station 

Indirect effects to vegetation may occur as a result of atmospheric deposition of pollutants from 
the Generating Station. Total potential risks to non-special-status terrestrial plants were assessed 
by comparing current conditions and deposition-related soil concentrations against ecological 
screening values (ESVs). For typical plants, the maximum exposure point concentration (EPC) 
for the entire Generating Station ROI was considered. If the HQ was greater than 1 for the 
maximum exposure scenario, then additional information was considered in order to characterize 
the potential risk. Table 3.6-8 identifies the COPECs in soil that were retained because the total 
potential risk HQ was greater than 1 or because a soil ESV was not available for a particular 
COPEC. ERA results for special status plants are presented in Section 3.8.  

Table 3.6-8: Summary of COPECs Retained in the Maximum Exposure Scenario for Plants 

COPEC Total Potential Risk HQ % HQ from Deposition No Soil ESV 
Boron 21 <0.1%  
Chromium, total 11 <0.1%  
Chromium, hexavalenta 1.3 <0.1%  
Ironb NC NC Methyl mercury 
Manganese 1.4 <0.1%  
Selenium 1.3 <0.1%  
Vanadium 12 <0.1%  
Source: AECOM 2017d. 
COPEC = constituent of potential ecological concern; ESV = ecological screening value; HQ = hazard quotient; NC = not calculated 
a COPEC not analyzed in current conditions data set. Hexavalent chromium was conservatively assumed to be 12 percent of the total chromium 
concentration, which is likely to overestimate actual current conditions concentrations. The 12 percent assumption is based on the average source 
test data from utility, coal, and industrial boiler units and is used as a default assumption for coal boilers in EPA’s 2005 National Air Toxics 
Assessment (EPA 2005a). 
b The plant-based soil screening level for iron is dependent upon the pH and Eh (redox potential) of the system. Between pH 5 and 8, the iron 
demand of plants is expected to be higher than the amount available and toxicity is not expected (EPA 2003a). The pH range of Generating 
Station ROI soils is 5.4 to 9.1 (average = 7.8) so potential adverse effects cannot be ruled out within limited areas with a pH above 8.  

The ERA results show that total potential risk HQs exceed 1 for some metals (including B, total 
Cr, hexavalent Cr, Mn, Se, and vanadium (V)) under existing baseline conditions, indicating a 
potential for moderate adverse ecological effects to plants due to natural background metal 
concentration in these soils (AECOM 2017d). The ERA results also show that HQs for the 
Proposed Action (as shown in the % HQ from Deposition column in Table 3.6-8) are well below 
1 and contribute less than 0.1 percent to the total HQ. Therefore, the concentrations of B, Cr, 
hexavalent Cr, Fe, Mg, and V in Generating Station ROI soils are consistent with surface soil 
background concentrations; much less than 1 percent due to atmospheric deposition of metals 
from the Generating Station. Se concentrations in the Generating Station ROI surface soils are 
slightly higher than background, suggesting that the ROI may have more elevated levels of Se. 
This observation is consistent with data from other areas in New Mexico that indicate that Se 
concentrations in some New Mexico soils derived from shale tend to be higher in Se 
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(Jackson 1964) and that irrigation drainage in the San Juan River area tends to result in elevated 
Se in sediment, soil, and biota (USDOI 2002). 

Based on this evaluation, combustion of coal mined under the Proposed Action and subsequent 
deposition of metals resulting from the emissions produced during combustion is not expected to 
increase risks above those already present, nor would they increase the risk of metals not 
currently identified as potential risks to a level of concern (AECOM 2017d). The indirect effects 
of coal combustion are within the range of natural fluctuation of the existing natural baseline 
conditions for some metals have potential for moderate adverse effects to plants. The OSMRE 
therefore consider that continued mining and combustion of coal under the Proposed Action 
would result in long-term moderate impacts owing to the natural baseline. 

3.6.4.2. Alternative B—Continuation of San Juan Mine Operations Following Generating 
Station Shut-Down in 2022 

Under this Alternative, all of the mining techniques, including the indirect effects of coal 
combustion, would be identical to those for Alternative A, with the exception of a potential 
increase in transportation and related infrastructure if coal is transported to a different generating 
station following the closure of the Generating Station in 2022, which could result in additional 
surface disturbing activities.  

3.6.4.3. Alternative C—No Action Alternative 

Under Alternative C (the No Action Alternative), the OSMRE would not recommend approval to 
the ASLM. Regardless of the OSMRE recommendation, it is ultimately the ASLM’s authority to 
approve the Mining Plan Modification. If the ASLM were to deny the Mining Plan Modification, 
mining within the DLE would cease on August 31, 2019, and the SJCC would continue 
reclamation activities for areas disturbed by past surface mining operations (Juniper Pit) and all 
surface disturbances from underground mining operations.  

Cessation of mining activities within the DLE would result in no impacts to vegetation resources, 
including no impacts from the construction of surface facilities in the DLE. However, surface 
disturbance associated with providing fill to replace CCR used in reclamation would result in 
long-term moderate impacts to vegetation. In addition, vegetation resources located above areas 
previously mined could still be subject to subsidence impacts. Subsidence in previously mined 
areas could have short-term minor impacts on vegetation resources, although these impacts 
would be expected mostly for individual plants or small areas located along subsidence cracks.  
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3.7. WILDLIFE AND HABITATS 
This section presents a description of wildlife species and wildlife habitat that exists on and in 
the Mine ROI for wildlife that use the Mine ROI as visitors or regular seasonal migrants. To 
determine the potential effects of the San Juan Mine on wildlife and habitats, the Mine ROI is 
defined in this section as the area encompassing the San Juan Mine permit and lease boundary, 
plus a 1-mile buffer (see Figure 3.6-1). The Mine ROI is the area in which potential direct and 
indirect impacts from the San Juan Mine could occur to wildlife species. A one-mile buffer was 
included in the Mine ROI to account for mining-related impacts that may occur to wildlife 
species outside of the active mining areas. For example, mining activities that produce noise may 
affect wildlife occurring adjacent to, but outside of, the permit and lease boundary and within the 
1-mile buffer. A discussion of special status wildlife species, including migratory birds, raptors 
(including bald and golden eagles), and state and Federal special status terrestrial and aquatic 
wildlife is included in Section 3.8, Special Status Species.  

This section also includes an analysis of potential ecological risks to wildlife species from the 
combustion of coal at the Generating Station, and the resulting deposition of air emissions. For 
this analysis, a separate ROI (hereafter referred to as the Generating Station ROI) was defined 
and is comprised of a deposition area, plus an expanded analysis area along the San Juan River 
(see Figure 3.6-1). The deposition area was defined using emissions modeling that determined 
the area in which future air emissions from the Generating Station are anticipated to increase 
baseline concentrations of COPECs by more than 1 percent. The expanded area for the San Juan 
River was incorporated to conservatively include an additional segment of the San Juan River 
downstream of the deposition area that could be affected by future migration of deposited 
materials.  

3.7.1. Regulatory Framework 
The proposed Project is subject to the requirements of Federal and state regulations established 
to guide management of wildlife and their habitats. 

3.7.1.1. Federal Regulations 

Project activities are subject to the Federal regulations discussed in this section. This section 
does not specifically address threatened and endangered species and their habitats, which are 
regulated under the Endangered Species Act or other acts (see Section 3.8, Special Status 
Species). 

Surface Mining Control and Reclamation Act of 1977 

The Federal SMCRA, 30 USC § 1201 et seq., establishes the legal authority to the OSMRE to 
regulate the environmental impacts of coal mining, including the surface impacts of underground 
mines, in the U.S. As described in Section 1 of the EIS, the Federal SMCRA allows for primary; 
New Mexico has a cooperative agreement with OSMRE for primacy and therefore, New Mexico 
MMD is able to issue permits for federal coal. As such, New Mexico has enacted its own statute, 
the Surface Mining Act at NMSA § 69-25A-1 et seq. and its regulations at 19.8.1 NMAC et seq. 
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These statutory measures provide for state permitting of surface mines within New Mexico. 
Under the NMSA, SJCC is required to provide fish and wildlife resource information for the 
proposed permit area and adjacent areas, including site-specific resource information required to 
address wildlife species or habitats with high value for fish and wildlife, such as important 
streams, wetlands, riparian areas, cliffs, areas offering special shelter or protection, migration 
routes, or reproduction and wintering areas. The New Mexico MMD uses the description of the 
existing pre-mining environmental resources within the mining lease to determine whether the 
applicant can comply with the performance standards of the regulations for surface coal mining 
and whether reclamation of these areas is feasible. SJCC is also required to include in its PAP a 
Fish and Wildlife Plan to minimize disturbances and adverse impacts on wildlife to the extent 
possible and to achieve enhancement of such resources where practicable. 

Clean Water Act 

As described in Section 3.5, the CWA was established to regulate discharges of pollutants into 
the waters of the U.S. and to regulate quality standards for surface waters for the protection of 
aquatic life. The EPA adopted regulations to implement its water quality program under 40 CFR 
§§ 122, 125, 127, and 129. Authority to implement the water quality program is vested in the 
EPA and with states with authorized programs. Aquatic life criteria for toxic chemicals are 
(1) the highest concentration of specific pollutants or parameters in water that are not expected to 
pose a significant risk to the majority of species associated with the waterbody and (2) a 
narrative description of the desired conditions for that waterbody. 

The Rivers and Harbors Appropriation Act of 1899 

The Rivers and Harbors Appropriation Act of 1899 is the oldest federal environmental law in the 
U.S. The Act makes it a misdemeanor to discharge refuse matter of any kind into the navigable 
waters of the U.S. or their tributaries without a permit. The Rivers and Harbors Act also makes it 
a misdemeanor to excavate, fill, or alter the course, condition, or capacity of any port, harbor, 
channel, or other areas within the reach of the Act without a permit. Under the Rivers and 
Harbors Act, it is illegal to dam navigable streams without a license (or permit) from Congress. 

3.7.1.2. New Mexico State Regulations 

Under New Mexico State Statutes Title 19 – Natural Resources and Wildlife, the state of New 
Mexico is responsible for management and conservation of New Mexico’s game species and 
native species by tracking and processing wildlife permits and maintaining New Mexico’s list of 
threatened and endangered species. As part of these statutes, New Mexico is responsible for 
enforcing New Mexico State Statutes as they apply to game species, wildlife administration, 
trapping, wildlife habitats and lands, hunting and fishing, state threatened and endangered 
species, and captive wildlife. New Mexico is also charged with maintaining the state’s natural 
resources through New Mexico Department of Agriculture’s management of plant species and 
range lands. 
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3.7.2. Affected Environment Pre-2017 

3.7.2.1. Terrestrial Habitats 

The region surrounding the San Juan Mine supports a variety of natural vegetation communities 
and landscape features that offer a diversity of wildlife habitat types. Section 3.6, Vegetation, 
details the vegetation communities in the Mine and Generating Station ROIs identified using 
Southwest Regional Gap data (Figure 3.6-2) and from previous vegetation community mapping 
efforts for the DLE (Figure 3.6-3). Wildlife habitat types discussed in this section correspond 
with the vegetation community types and are further defined by a number of distinct landscape 
features such as washes and gullies, rock outcrops and hillsides, and cliffs and taluses. All 
contribute to the diversity of wildlife in the area as they provide microhabitats for wildlife 
uniquely adapted to or dependent on these features. 

Most wildlife species in the region are adapted to xeric conditions, defined by sparse vegetative 
cover and limited sources of permanent water. Areas providing perennial and intermittent water 
support higher density of vegetative cover, contributing to increased wildlife diversity. The most 
dominant perennial surface water feature within the Mine ROI is the San Juan River. Intermittent 
sources of water include ponds and impoundments within the DLE, including seasonally wet 
drainages and arroyos. Large mammals, small mammals, reptiles, fish, and avian species use 
these water sources regularly as seasonal or permanent residents. 

Upland habitats capable of supporting a number of wildlife species dominate large portions 
of the Mine ROI, including Inter-Mountain Basins Mixed Salt Desert Scrub (24.73 percent) and 
Inter-Mountain Basins Semi-Desert Grassland (19.79 percent).  

Livestock grazing occurs on the reclaimed and undisturbed portions of the Project area. Other 
secondary uses of the Project area include wildlife habitat and recreation. Before mining, the past 
land use for the permit area was grazing. The designated post-mining land use is grazing and 
wildlife habitat (see Section 811 of New Mexico MMD permit 14-01 [MMD 2014]). 

3.7.2.2. Terrestrial Biota 

The potential for occurrence of wildlife species in the two ROIs was determined through review 
of publicly available information and biological surveys conducted within the two ROIs and 
DLE. A summary of surveys completed from 1971 to 2017 within the ROI is included in Table 
3.7-1. These studies include: regular vegetation and wildlife assessments completed for the San 
Juan Mine (as detailed in Section 3.6, Vegetation); environmental studies within the ROI dating 
back to 1971 (Table 3.7-1); and more recent habitat modeling efforts and ecological risk 
assessments for the deposition area and San Juan River buffer area (AECOM 2017d). Species 
occurrence within the deposition area was based on observation during these surveys and general 
information on species distribution (AECOM 2017d). Because of the diversity of wildlife species 
identified and expected to occur within the ROI, wildlife presence is presented by species group 
(e.g., raptors and carnivores). 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.7-4 

Table 3.7-1: Data and Information Sources Related to General Wildlife Studies Conducted 
within the Region of Influence 

Source Survey Year(s) Summary Methods Survey Location 

NMSU 1971 1971  

Soil characteristic survey; vegetative cover, 
productivity, and plant composition; rodent 
trapping; general bird and wildlife 
observations  

Western Coal 
Company lease area 
(this lease area 
generally comprised 
the western third of the 
current San Juan Mine) 

LGL Ecological Research 
Associates 1980 1980  

Delineated habitat types and surveyed 
vertebrate wildlife populations including 
breeding bird surveys; small mammal 
trapping; diurnal raptor surveys; mist-
netting for bat species  

San Juan Mine (Piñon, 
Juniper, Yucca, and 
Sage Areas east of the 
Project area along the 
eastern boundary of 
the lease boundary)  

Mariah Associates, Inc. 1990 1990  

Habitat mapping; breeding bird transect 
surveys; small mammal live-trapping; 
observational raptor surveys; general 
observational wildlife surveys  

San Juan Mine (Piñon, 
Juniper, Yucca, and 
Sage Areas east of the 
Project area along the 
eastern boundary of 
the lease boundary)  

TRC Mariah Associates Inc. 
1995a 1995  

General reconnaissance surveys for wildlife 
including sensitive species; breeding bird 
transect surveys; observational big game 
surveys; small mammal live-trapping 
surveys; observational nesting raptor 
surveys; general observational wildlife 
surveys; incidental observational 
herpetology surveys  

340-acre southeast 
extension of San Juan 
Mine (Cottonwood 
Area)  

TRC Mariah Associates Inc. 
1998 1997-1998  

Pedestrian and vehicle reconnaissance 
surveys; raptor nesting, occupancy, and 
survival observational ground-surveys; 
mapping of vegetation and unique wildlife 
habitats  

Deep Lease and DLE  

TRC Mariah Associates Inc. 
1999 1999  

Raptor nesting, occupancy, and survival 
ground-surveys; general breeding bird, 
mammal, reptile, and amphibian 
observational surveys  

Deep Lease and DLE  

Ecosphere 2005 2004  
District 2 Extension Area Biological 
Evaluation that included general pedestrian 
surveys and wildlife observations  

San Juan Mine  

Hawks Aloft 200-2007 2000-2007  

Raptor ground surveys for active nests and 
follow-up surveys to monitor active nesting 
through breeding status of young and 
productivity; general breeding bird, 
mammal, reptile and amphibian 
observational surveys  

Deep Lease and DLE  

Ecosphere 2007 2007  Environmental Assessment San Juan Coal 
Company DLE Deep Lease  
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Source Survey Year(s) Summary Methods Survey Location 

Ecosphere 2008-2017 2008-2017  

Wildlife surveys as part of the approved 
mine permit: monitoring includes general 
reconnaissance surveys along randomly 
located transects and rock piles to document 
species occurrence; raptor ground surveys 
for active nests; and follow up surveys to 
monitor active nesting through breeding 
status of young and productivity; 

Deep Lease and DLE  

Source: Ecosphere 2017g 

Other relevant studies have also been completed for the ROI by the BLM, New Mexico 
Department of Game and Fish (NMDGF), and the San Juan River Basin Recovery 
Implementation Program. These studies are referenced in this section, as appropriate. 

General Wildlife 

Pronghorn antelope (Antilocapra americana), coyotes (Canis latrans), desert cottontail 
(Sylvilagus audobonii), black-tailed jackrabbit (Lepus californicus), Ord’s kangaroo rat 
(Dipodomys ordii), pack rat (Neotoma spp.) and several lizards including western whiptail 
(Cnemidophorus tigris), sagebrush lizard (Sceloporus graciosus), and lesser earless lizard 
(Holbrookia maculata) are the most common wildlife observations reported in the Project area 
(Ecosphere 2017g). 

Small Mammals 

Animals from several families are collectively referred to as “small mammals,” including 
shrews, pocket mice, kangaroo rats, New World rats, mice, voles, muskrats, squirrels, pocket 
gophers, and prairie dogs. Small mammals are expected to occur across the entire ROI, using all 
vegetative cover classes (habitats) for foraging, burrowing, and frequenting riparian areas or 
open water according to their lifecycle needs. While small mammals occupy a wide range of 
habitats within the ROI, they would likely have the greatest association with Inter-Mountain 
Basins Mixed Salt Desert Scrub and Inter-Mountain Basins Semi-Desert Grassland. These cover 
classes represent more than 45 percent of available habitat in the ROI. Industrial facilities within 
the ROI (Developed and Urban cover class) offer limited habitat, as these areas are primarily 
industrial or are disturbed by past mining or power generation activities and are lacking 
vegetative cover. However, several small species of mammals, primarily rats and mice, are 
known to occur around developed and urban areas where food and other resources are present. 
Within the DLE, small mammals would likely be most associated with Juniper Breaks, as this 
habitat type comprises approximately 72 percent of the total DLE area. Table 3.7-2 includes a 
summary of small mammals that have been observed within the DLE. 
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Table 3.7-2: Small Mammals Observed within DLE 

Common Name Scientific Name Source 
Apache pocket mouse  Perognathus flavescens  NMSU 1971; Ecosphere 2012a  
Banner-tailed kangaroo rat  Dipodomys spectabilis  Ecosphere 2008-2016a; Ecosphere 2012a  

Deer mouse  Peromyscus maniculatus  LGL Ecological Research Associates 1980; TRC 
Mariah 1995a  

House mouse  Mus musculus  LGL Ecological Research Associates 1980  
Meadow vole  Microtus sp.  Mariah Associates, Inc. 1990  

Northern grasshopper mouse  Onychomys leucogaster  LGL Ecological Research Associates 1980; 
Ecosphere 2012a  

Ord’s kangaroo rat  Dipodomys ordii  NMSU 1971; Hawks Aloft 2004-2007; 
Ecosphere 2008-2016a; Ecosphere 2012a  

Pocket gopher  Thomomys bottae  Hawks Aloft 2005  

Rock squirrel  Spermopohlus variegatus  TRC Mariah 1995a; Hawks Aloft 2005; 
Ecosphere 2012a  

Silky pocket mouse  Perognathus flavus  NMSU 1971  
Spotted ground squirrel  Spermophilus spilosoma  Hawks Aloft 2004-2007  
Western harvest mouse  Reithrodontomys megalotis  NMSU 1971  

White-tailed antelope squirrel  Ammospermophilus leucurus  NMSU 1971; TRC Mariah 1995a; Hawks Aloft 
2004-2007; TRC Mariah 1998; Ecosphere 2012a  

Woodrat  Neotoma spp.  LGL Ecological Research Associates 1980; 
Hawks Aloft 2007; Ecosphere 2008-2017  

Source: Ecosphere 2017g 

Bats 

Bats potentially present in the DLE include common bats and free-tailed bat species. Bats occur 
across a wide variety of habitat types that support foraging, but roosting habitat is limited to rock 
outcrops, cliff faces, mine shafts, and manmade structures such as buildings or ledges. Bats could 
use all cover classes and associated vegetation communities within the DLE for foraging. Bats 
are known to frequent riparian areas or water sources; however, such water sources are limited 
within the DLE. Habitat capable of supporting foraging of bat species occurs across the DLE and 
all cover classes, including developed areas. The DLE contains some habitat to support roosting 
of bat species, although this habitat is likely limited to specific crevices and overhang areas, 
which are generally limited within the DLE. Natural roosting habitats (cliffs, ledges, and forests) 
generally do not occur within the DLE, but do occur within the ROI area. Bat species that have 
been observed within the DLE are summarized in Table 3-7.3. 

Table 3.7-3: Bat Species Observed in the DLE 

Common Name Scientific Name Source 
Hoary bat  Lasiurus cinereus  Ecosphere 2012a  
Pallid bat  Antrozous pallidus  LGL Ecological Research Associates 1980  

Western pipistrelle  Pipistrellus hesperus  LGL Ecological Research Associates 1980; 
Ecosphere 2012a  

Source: Ecosphere 2017g 
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Rabbits and Hares 

Rabbits and hares (lagomorphs) occur in a wide variety of habitats, including desert scrub and 
grassland. These species occupy habitats within the DLE across the entire range of cover classes 
and associated vegetative communities. These species, particularly jackrabbits, are habitat 
generalists and are capable of occupying disturbed areas and areas where humans commonly 
occur but are less likely to occur in unvegetated areas within the DLE. Black-tailed jack rabbit 
(Lepus californicus) has been documented within the DLE (NMSU 1971; LGL Ecological 
Research Associates 1980; Hawks Aloft 2004-2007; Ecosphere 2008-2017).  

Carnivores 

Carnivores include foxes, coyotes, badgers, ferrets, skunks, weasels, bobcats, and wolves. These 
species occur across a wide range cover classes within the DLE. Habitats capable of supporting 
carnivores include solitary dense woodlands, riparian, and near open water, as well as highly 
disturbed, and in some cases, developed landscapes. Generally, these species are expected to 
occur in greater densities in Semi-Desert and Shrubland Grassland cover classes where prey, 
such as small mammals and herpetofauna, occur. These species are not expected to occur in large 
numbers in unvegetated, developed areas, around buildings, or near facilities associated with the 
San Juan Mine or Generating Station; however, some carnivores may frequent developed areas if 
food or water resources are readily available. Carnivore species documented or with potential to 
occur within the ROI based on habitat and distribution include species listed in Table 3.7-4. 

Table 3.7-4: Carnivore Species Observed in the DLE 

Common Name Scientific Name Source 

Badger  Taxidea taxus  LGL Ecological Research Associates 1980; TRC Mariah 
1995a; TRC Mariah 1998; Ecosphere 2012a  

Bobcat  Lynx rufus  NMSU 1971; LGL Ecological Research Associates 1980; 
Ecosphere 2008; Ecosphere 2012a  

Coyote  Canis latrans  LGL Ecological Research Associates 1980; TRC Mariah 
1998; Hawks Aloft 2004-2007; Ecosphere 2008-2017  

Long-tailed weasel  Mustela frenata  LGL Ecological Research Associates 1980  
Fox  Vulpes vulpes  TRC Mariah 1995a; Ecosphere 2008, 2014  
Ringtail  Bassariscus astutus  TRC Mariah 1995a  
Gray fox  Urocyon cinereoargenteus  Ecosphere 2012a  
Skunk  Mephitis sp.  NMSU 1971; Ecosphere 2008; Ecosphere 2012a  
Source: Ecosphere 2017g 

Big Game 

Big game species, such as elk (Cervus canadensis), mule deer (Odocoileus hemionus), and 
pronghorn antelope (Antilocapra americana), may occur in upland habitats, which include 
grassland, shrubland communities, and agricultural areas. These big game species are less likely 
to occur in disturbed and industrially developed areas but may occur within reclaimed areas 
where food resources are available. In 1971, pronghorn antelope were counted as a small herd of 
about 18 to 20 individuals observed in the northern mining area; LGL Ecological Research 
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Associates (1980) considered the species uncommon on the mine. In recent years, pronghorn 
observations on the mine have increased in the Project area (Ecosphere 2014-2016a), possibly 
due to enhanced water features constructed in 2014 by SJCC in the central portion of the 
Deep Lease area. In 2013, the herd was estimated at about 35 individuals (BLM 2013). Mule 
deer tracks were observed in 1971 and a mule deer skull was found during surveys in 1980 
(LGL Ecological Research Associates 1980); otherwise, mule deer sign (i.e., scat or tracks) has 
been rarely observed in recent surveys (Hawks Aloft 2005; Ecosphere 2008-2017g). 

Amphibians and Reptiles 

Amphibians and reptile species (herpetofauna) distribution and abundance are generally related 
to the distribution and abundance of aquatic habitat; however, many reptile species occur in arid 
upland environments similar to those occurring in the DLE. Vegetation cover and habitat 
supporting herpetofauna occur across all cover classes in the entire DLE, but are less likely to 
occur in developed areas. The species that have been documented or are expected to occur within 
the DLE are summarized in Table 3.7-5. 

Table 3.7-5: Amphibians and Reptiles Observed in DLE 

Common Name Scientific Name Source 
Bullfrog  Lithobates catesbeianus  Hawks Aloft 2005; Ecosphere 2012a  
Collared lizard  Crotaphytus collaris  TRC Mariah 1998; Hawks Aloft 2004; Ecosphere 2012a  
Bull snake  Pituophis catenifer sayi  Ecosphere 2008, 2012b; Ecosphere 2012a  
Lesser earless lizard  Holbrookia maculata  TRC Mariah 1998; Ecosphere 2011, 2012a, 2012b  
Plateau striped whiptail  Aspidoscelis velox  Ecosphere 2017g; Ecosphere 2012a  
Plateau lizard  Sceloporus virgatus  Ecosphere 2011, 2012a  
Plateau fence lizard  Sceloporus tristicus  Ecosphere 2017g  
Prairie lizard  Sceloporus undulatus  Hawks Aloft 2004, 2005  
Prairie rattlesnake  Crotalus viridis  Hawks Aloft 2004; Ecosphere 2012a  

Sagebrush lizard  Sceloporus graciosus  LGL Ecological Research Associates 1980; TRC 
Mariah 1998; Hawks Aloft 2005; Ecosphere 2012a  

Side-botched lizard  Uta stansburiana  TRC Mariah 1998; Hawks Aloft 2004, 2005; Ecosphere 
2008; Ecosphere 2012a  

Spadefoot toad  Spea multiplicata  Ecosphere 2008  

Speckled earless lizard  Holbrookia maculata 
approximans  Ecosphere 2015  

Spotted whiptail  Cnemidophorus gularis  Ecosphere 2015  
Tiger salamander  Ambystoma tigrinum  Ecosphere 2012a  

Western whiptail  Cnemidophorus tigris  Hawks Aloft 2004, 2005; Ecosphere 2008, 2012a, 2015, 
2017g  

Source: Ecosphere 2017g 
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3.7.2.3. Aquatic Habitats 

The San Juan River is the prominent perennial aquatic habitat located in the ROI 
(Ecosphere 2017d, 2017g).1 The San Juan River bisects a portion of the ROI from east to west 
and flows within less than 0.5 mile of the southernmost boundary of the San Juan Mine permit 
boundary. The Animas and La Plata Rivers meet the San Juan River southeast of the ROI. 
Designated uses for the San Juan River in the ROI include (San Juan Watershed Group 2005):  

• Livestock watering 
• Irrigation 
• Industrial water supply 
• Public water supply 
• Primary contact 
• Warmwater Aquatic Life 
• Marginal Coldwater Aquatic Life 
• Wildlife habitat 

Seven small ephemeral ponds, reservoirs, or arroyos are identified in the ROI. These ephemeral 
water resources typically only contain water in the spring or during high precipitation events 
(Ecosphere 2017d). The most prominent ephemeral surface water features include: 

• Shumway Arroyo is the primary surface water drainage at the San Juan Mine. The 
Shumway Arroyo has a small base flow that begins below its confluence with the 
Westwater Arroyo in the vicinity of the Generating Station and eventually drains directly 
to the San Juan River (Ecosphere 2017d).  

• Westwater Arroyo is a major tributary of the Shumway Arroyo and joins the main 
Shumway Arroyo drainage channel in the western portion of the San Juan Mine coal 
lease area.2 

• Stevens Arroyo is a primary surface water feature within the eastern portions of the 
San Juan Mine coal lease, including the area of the DLE. In Stevens Arroyo, ephemeral 
waters flow through the DLE and exit at the southern end of the San Juan Mine permit 
area.2  

• Coolridge Arroyo is located just to the southeast of the DLE but within the ROI. The 
Coolridge Arroyo begins to the west of the DLM and flows to the southwest. 

• Youngs Lake, located immediately north of the lease boundary, is typically dry and only 
briefly holds water following precipitation events. Youngs Lake is more accurately 
characterized as a playa (Ecosphere 2017g), and it is not considered further as a surface 
waterbody. 

Figure 3.5-1 depicts the locations of the Shumway, Westwater, and Stevens Arroyos. 

                                                           
1 Although discussed in Ecosphere 2017g and 2017d, Jackson Lake and Morgan Lake are located outside of the ROI. 
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No aquatic habitats occur or have the potential to occur within the DLE boundary (Ecosphere 
2017g). Within the ROI, the Generating Station Raw Water Reservoir is an industrial 
impoundment at the Generating Station. EPA (2001) states that “…surface impoundments are 
not intended to support aquatic plants, aquatic invertebrates, fish, or sediment-associated 
receptors; therefore, aquatic and sediment-associated biota were assessed only if a potentially 
affected waterbody was identified…” Hence, consistent with EPA (2001), the Generating Station 
Raw Water Reservoir is not considered further. 

3.7.2.4. Aquatic Biota 

No aquatic resources or aquatic species occur within the Project area or San Juan Mine 
(Ecosphere 2017g). Potential habitat for aquatic biota (particularly, fish species) within the 
deposition area is limited to perennial surface waterbodies. The most prominent perennial 
surface waterbody in the deposition area is the San Juan River, which is the primary focus of this 
subsection. 

Designated uses related to aquatic biota for the San Juan River in the deposition area consist of: 
(1) warmwater aquatic life, and (2) marginal coldwater aquatic life. Native and non-native fish 
species that have been documented or are expected to occur in the San Juan River include those 
listed in Table 3.7-6. In the San Juan River, native fish tend to outnumber non-native fish 
(Ryden 2012; Gilbert et al. 2012). Native fish in the river tend to be more dominant in upstream 
reaches of the San Juan River, whereas non-native fish tend to increase in abundance in the 
lower reaches of the river. As part of the San Juan River Basin Recovery Implementation 
Program (SJRRIP), long-term monitoring was established in 1999 for sub-adult and adult large-
bodied fishes, small-bodied fish, and larval fish. As recently as 2001, the number of native fish in 
the Large Bodied Fish Monitoring Program was very low (Ecosphere 2017d). However, in 2010, 
native fish made up over 80 percent of the total catch in the Large Bodied Fish Monitoring 
Program (Ryden 2012). The number of native fish, particularly Colorado pikeminnow 
(Ptychocheilus lucius) and razorback sucker (Xyrauchen texanus), are increasing over time 
because of extensive stocking by the SJRRIP (see also Section 3.8, Special Status Species). The 
numbers of channel catfish (Ictalurus punctatus) are down in the upstream areas but remain 
strong in the middle and downstream portions of the San Juan River — this species is subject to 
a non-native fish removal program, which appears to be having some success. The SJRRIP has 
also greatly reduced the number of common carp throughout the San Juan River. Other common 
non-native species on the San Juan River include red shiner (Cyprinella lutrensis) and western 
mosquitofish (Gambusia affinis) (Table 3.7-6). 
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Table 3.7-6: Fish Species Occurring in Perennial Waterbodies in the ROI 

Common Name Scientific Name Origin San Juan River 
(LBF/SBF) 

Bass, Largemouth Micropterus salmoides I R/R 
Bass, Smallmouth Micropterus dolomieui I R/-- 
Bluegill Lepomis macrochirus I -- 
Bullhead, Black Ameiurus melas I R/R 
Bullhead, Yellow Ameiurus natalis I R/R 
Carp, Common Cyprinus carpio I U/U 
Catfish, Channel Ictalurus punctatus I C/C 
Catfish, Armored Plecostomus sp. I -- 
Chub, Roundtail Gila robusta N -/R 
Crappie, White Pomoxis annularis I -- 
Dace, Speckled Rhinichthys osculus N C/C 
Killifish, Plains Fundulus zebrinus I R/R 
Minnow, Fathead Pimephales promelas I R/U 
Mosquitofish, Western Gambusia affinis I --/C 
Pikeminnow, Colorado Ptychocheilus lucius N U/U 
Shad, Gizzard Dorosoma cepedianum I -- 
Sucker, Bluehead Catostomus discobolus N C/C 
Sucker, Flannelmouth Catostomus latipinnis N C/U 
Sucker, Razorback Xyrauchen texanus N U/-- 
Sculpin, Mottled Cottus bairdi N R/-- 
Shiner, Red Cyprinella lutrensis I U/C 
Sucker, White Catostomus commersoni I U/-- 
Sunfish, Green Lepomis cyanellus I R/R 
Trout, Brown Salmo trutta I U/-- 
Trout, Rainbow Oncorhynchus mykiss I U/-- 
Source: OSMRE 2015 
-- = not reported; C = common; I = introduced; N = native; P = present; R = rare; U = uncommon 
LBF = large-bodied fish (based on Ryden 2012) 
SBF = small-bodied fish (based on Gilbert et al. 2012) 

Water Quality and the Protection of Aquatic Life 

To meet current permit obligations and to reach final reclamation standards, the San Juan Mine 
has developed several programs to protect surface water resources and has an extensive network 
of surface water sampling locations to monitor water quality impacts of their mining operations, 
as described in Section 3.5, Water Resources.  

The ERA results show that some metals currently exceed their numerical water quality criteria 
for the protection of aquatic life, indicating that a potential for adverse ecological impacts to 
aquatic biota currently exists within the deposition area (AECOM 2017d). Further, a comparison 
with relevant water quality standards and criteria indicates that all mine area waters, both 
upstream and downstream of active mining, ranges from fair to poor in quality and typically do 
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not meet certain quality criteria levels (Ecosphere 2017d). For example, the TDS and SO4 
concentrations in surface water flows are quite variable and exceed both the New Mexico 
Groundwater Standards and relevant guidelines for livestock use in some of the samples at each 
of the baseline and upgradient monitoring locations (Ecosphere 2017d). In addition, Fe and SO4 

levels frequently exceeded drinking water criteria (Ecosphere 2017d). Water quality data 
associated with the DLE shows a general decrease in water quality from upstream to downstream 
(Ecosphere 2017d). However, the concentrations of trace constituents were variable. Moreover, 
background water quality data for the Shumway Arroyo and Westwater Arroyo from 1979 
demonstrate elevated levels of metals, chloride, and sodium as well as dissolved and total solids 
(Ecosphere 2017d). The dissolved Al, Cd, Cu, Pb, Ag, and Zn exceeded New Mexico acute 
aquatic life water quality criteria in one or more of the samples from the Shumway and 
Westwater Arroyos upstream of the mining activities (Ecosphere 2017d). In addition, total 
recoverable Se and total Hg exceeded the New Mexico wildlife water quality criteria in one or 
more of the samples from Shumway and Westwater Arroyos upstream of the mining activities. 

The New Mexico Water Quality Standards do not specify criteria for TDS or SO4 for surface 
water use — however, the TDS and SO4 concentrations in surface water flows are quite variable 
and exceed relevant guidelines for livestock use in some of the samples at each of the baseline 
and upgradient monitoring locations (Ecosphere 2017d;New Mexico State University 2016). 

3.7.3. Changes to Affected Environment due to Compliance with the State 
Implementation Plan 

In accordance with the SIP, the Generating Station shut down Units 2 and 3 at the end of 2017. 
In addition, SNCR technology was installed in 2016 on the remaining two units to reduce 
emissions of NOX. These actions are considered part of the baseline and serve to reduce the 
concentration of heavy metals from the air emissions that deposit within the ROI. However, no 
changes to wildlife in the ROI occurred as a result of these actions and the affected environment 
post-2017 is the same as described in Section 3.7.2, Affected Environment Pre-2017.  

3.7.4. Environmental Consequences 
Impacts to wildlife may include direct impacts from habitat loss, alteration, and fragmentation, 
and incidental mortality from vehicle collisions, vegetation clearing with heavy equipment, or 
construction activities. Impacts may also include indirect impacts from noise and human 
presence. Direct impacts to wildlife and their habitat were determined using best available data 
for the wildlife species known or with potential to occur within the DLE based on habitat and 
distribution.  

Indirect effects of coal combustion at the Generating Station were addressed by an ERA 
(AECOM 2017d) conducted for terrestrial and aquatic wildlife. The ERA was based on the 
comparison of conservative wildlife-protective soil screening levels to the concentrations of 
constituents in the environment (soil and water) within the deposition area under current 
conditions as well as the predicted concentrations of COPECs in the environment following 
16 years of future emissions from the Generating Station and other nearby San Juan Mine 
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sources, from 2018 through 2033. Current conditions include existing concentrations of COPECs 
due to natural conditions and accumulation from all sources before 2018.  

The ERA approach for evaluating the potential impacts of future emissions from the Generating 
Station/San Juan Mine and other nearby sources is consistent with the following EPA guidance 
documents: Guidelines for Ecological Risk Assessment (EPA 1998a), Ecological Risk 
Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk 
Assessments (EPA 1997), and the Screening Level Ecological Risk Assessment Protocol for 
Hazardous Waste Combustion Facilities (EPA 1999b). To estimate potential ecological risk, 
scenarios were developed to estimate a maximum potential exposure scenario for groups of 
species to each COPEC. These exposures were then compared to toxicity data to calculate an 
HQ, which is a method for screening potential ecological risks. If the HQ reflective of total 
potential risk was greater than 1 for the maximum exposure scenario for a COPEC, then 
additional information was considered in the report in order to characterize the potential risk.  

The types of potential impacts listed below were considered when evaluating the types of 
impacts of the Proposed Action and alternatives on vegetation resources within the ROI: 

• Biodiversity: Temporary or permanent change in the biodiversity, or the variety of 
organisms, present in the ROI.  

• Deposition: Temporary or permanent impacts from deposition of air emissions from the 
Generating Station. Within the DLE, this would primarily affect terrestrial habitat; 
however, within the greater deposition area and San Juan River buffer, aquatic habitats 
would also be affected. 

• Ground Disturbance: Temporary or permanent removal of wildlife habitat and direct 
mortality to wildlife can result from surface disturbance activities. Surface disturbance 
associated with the underground mining operation would be limited to access roads and 
drill pads for boreholes, along with long-term support and ventilation facilities. Impacts 
could include temporary or permanent impacts from compaction or removal of vegetation 
as part of construction of mine-related infrastructure.  

• Human Activity: Human activity can result in temporary or permanent displacement of 
wildlife, as well as increased stress. Human activities associated with the Project would 
mainly affect terrestrial wildlife and habitat within the DLE. 

• Noise: Temporary or permanent impacts to wildlife can occur as a result of noise, 
including displacement, nest abandonment, and increased stress. Noise associated with 
the Project would mainly affect terrestrial wildlife and habitat within the DLE. 

• Habitat Loss and Fragmentation: Temporary or permanent habitat loss may occur 
through habitat removal and construction of infrastructure. Construction of linear 
features, such as roads, may also result in habitat fragmentation. Direct habitat loss as a 
result of the Project would occur within the DLE, but would not be expected for aquatic 
wildlife species and habitat. 
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• Reclamation: While reclamation activities seek to return temporarily disturbed areas to 
their pre-disturbance condition to the extent feasible, reclamation may result in temporary 
or permanent changes in vegetation community type and community composition. 

• Vehicles: Temporary or permanent impacts from vehicles travelling off of established 
roads. 

• Weed Invasion: Introduction and establishment of weeds such that original vegetation 
community composition or type is altered. 

• Windborne Dust: Generation and settlement of dust related to mining and reclamation 
activities, causing potential impacts to plant physiology or physical injuries to plants. 

The criteria used to determine impacts to wildlife are defined as follows: 

• Major: Impacts that could affect a species at the population level; 

• Moderate: Effects that are outside of the random fluctuations of natural processes but do 
not cause a significant loss of the resource, e.g., significant mortality, habitat loss, or 
stress; 

• Minor: Changes that would affect the quality of wildlife/habitat but are similar to those 
caused by random fluctuations in natural processes, e.g., habitat loss in relatively small 
proportion; 

• No Impact: Impacts that are not measurable or would not impact wildlife or wildlife 
habitat. 

3.7.4.1. Alternative A – Proposed Action 

Terrestrial Wildlife and Habitats 

The Proposed Action includes BMPs for wildlife species as part of the OSMRE and the New 
Mexico MMD PAP. These include timing ground-disturbing activities outside critical breeding 
or nesting periods. Similarly, where a potential for injury or death of wildlife species exists as a 
direct result of construction of new infrastructure and operations or maintenance, wildlife 
protection measures, such as pre-construction clearance surveys and reduced speed limits on 
access roads and within the DLE, would be used to minimize the potential for wildlife impacts. 

The New Mexico MMD PAP includes a Fish and Wildlife Plan. This plan includes additional 
measures to minimize disturbance to general wildlife resources, and where potential impacts may 
occur, also includes mitigation measures. Minimization and protection measures in the plan 
include the following general protective measures for wildlife: 

• Reasonable measures would be taken to prevent, control, and suppress range and coal 
fires. 

• Persistent pesticides would not be used on the permit area during mining and reclamation 
operations. If such pesticides are needed, the use of these materials would be approved by 
the Director of the New Mexico MMD. 
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• Rock outcrops and riparian areas potentially important to wildlife would be avoided, 
where practical. 

• Disturbed areas would be reclaimed as identified in Subpart 906. 

Other measures for specific wildlife species would be implemented as specified below. 

• Reptiles and Amphibians 

− The placement of rock piles would enhance reptile habitat by providing crevices for 
shade and protection from predators. 

• Mammals 

− Mammalian predator use of the permit area would decline as prey species are 
removed. However, soon after areas are revegetated, an increase of prey species has 
been observed. Predators have already been observed in revegetated areas. 

− Rock piles on reclaimed areas would allow for shelter and den sites for both predators 
and prey. 

− The wide variety of seed mixtures including grasses and shrubs would provide feed 
and cover for many small mammals. Since revegetated areas would not be grazed by 
livestock for at least 10 years (unless determined to be appropriate), reclaimed areas 
would tend to support higher mammal densities than before the mining operation. 

• Habitat Restoration 

− The habitat restoration plan is designed to restore wildlife habitats by providing 
forage shelter and breeding sites. The variety of plant species to be seeded during 
reclamation would also provide wildlife forage and cover.  

Potential impacts related to the Proposed Action would not substantially impact existing wildlife 
resources on a population or range-wide level, but would range from moderate to minor on an 
individual basis depending upon the species size and mobility. Specifically, wildlife populations 
occurring in the ROI are not expected to be irreversibly impacted due to the availability of 
thousands of acres of similar habitats adjacent to the ROI, and the fact that large portions of the 
ROI would be reclaimed to meet reclamation criteria equal to or greater in vegetative cover and 
production than pre-mining conditions. Finally, the projected future contaminant emissions are 
not expected to increase the ecological risks to which wildlife species are currently exposed 
under baseline conditions. 

Biodiversity  

CEQ provides guidance on how to incorporate potential impacts on biodiversity into NEPA 
analyses. This guidance defines biodiversity as, “the variety and variability of life” (CEQ 1993). 
Components of biodiversity range from regional to species-specific diversity and includes 
regional ecosystem diversity, local ecosystem diversity, species diversity, and genetic diversity. 
Habitat fragmentation would be limited under the Proposed Action to access roads needed to 
support underground mining operations but as the mining activities advance, these roads would 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.7-16 

be reclaimed when no longer needed. Native species would be used for reclamation and non-
native species are actively managed. Reclamation activities are designed to return disturbed areas 
to their natural hydrology and to reestablish native plant communities in accordance with 
approved post-mining lands uses. In general, the Proposed Action would result in some minor 
and short-term changes to biodiversity in that there would be some changes to ecosystems within 
the Mine ROI; however, these communities would be reclaimed following mining operations 
using native seed mixes, which would reduce the potential for permanent loss of biodiversity. 

Fugitive Dust 

Fugitive dust created during construction, mining, and transportation on unpaved access roads 
could impair wildlife respiratory functions and eyesight. The impact of dust pollution on wildlife 
is expected to be localized near ground-disturbance areas and would be minimized by standard 
construction practices, such dust control methods as dust suppression (watered with water 
trucks), stockpile stabilization, and use of haul roads to minimize airborne dust. 

Impacts to wildlife occurring in the ROI from fugitive dust emissions would be minor and short-
term due to dust control BMPs already in place. 

Noise 

Noise is expected to be generated during operational activities and active mining, operation of 
haul trucks and reclamation equipment, and construction of new infrastructure such as roads and 
vents. Impacts to wildlife from noise depend on multiple variables, such as the magnitude and 
duration of the noise, proximity to the source, life history of the species affected (including 
whether the species lives underground), time of year, time of day, and the influence of other 
environmental stressors such as heat or drought. These activities would result in short-term 
increases in ambient noise levels, as described in Section 3.14. Noise levels associated with these 
activities would be restricted to the areas surrounding active areas of operation. Excessive noise 
can cause wildlife to avoid or temporarily abandon active construction sites and can affect 
physiology, behavior, or reproductive success until the activity is complete and noise is no longer 
being generated. Operation of existing facilities within the San Juan Mine that produce noise and 
unanticipated noises generated could have a minor and short-term impact on individual animals 
in the area, causing flight or stress behaviors that could negatively affect those individuals; 
however, these noise levels and the frequency with which such noise is generated are not 
expected to be different from what is currently experienced by wildlife under existing conditions. 

Short-term impacts to wildlife associated with noise generated during operation of existing 
facilities within the DLE would be minor, as wildlife are expected to be acclimated to noises 
associated with existing Project components.  

Human Activity 

Wildlife occurring in the ROI may temporarily avoid areas where human disturbances are 
occurring or may permanently abandon areas where human presence is more permanent. 
Alterations of nesting, foraging, hunting, and breeding behavior in some individuals could result. 
Wildlife may be especially sensitive to human presence during periods of their annual cycles, 
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such as migration or breeding seasons. These responses would likely be limited to annoyance 
and avoidance, but if startled, wildlife may flee or panic, which could increase their risk of 
serious injury or death from other causes such as predators or vehicle impact. 

Impacts to wildlife resulting from human activity associated with operation of the San Juan Mine 
would range from minor to moderate depending upon the activity occurring, the proximity of the 
activity, and the species encountered. 

Habitat Loss and Fragmentation 

Direct impacts from habitat loss and fragmentation would occur in active mining, road 
construction, and development of ventilation systems. These impacts could affect the wildlife 
community at differing levels of the food chain, for example, causing small mammals such as 
rodents and rabbits and their respective predators to abandon an area. Removal of habitat within 
the ROI is likely to result in displacement of wildlife to adjacent, undisturbed suitable habitat. In 
areas where vegetation is permanently removed, it is likely that wildlife species would migrate to 
suitable habitat and not return to the permanently altered area. Generalist species, such as 
jackrabbits and coyotes, may be more successful than habitat specialists at colonizing disturbed 
or fragmented habitat types. 

Habitat would be re-established as a result of on-going reclamation to establish grazing and 
wildlife habitat. Construction of ancillary facilities and roads would result in moderate impacts to 
wildlife as a result of longer-term habitat loss. It is unlikely that wildlife populations in these 
areas would be irreversibly impacted due to the availability of thousands of acres of similar 
habitats adjacent to the ROI, and because the majority of the ROI would be reclaimed to meet 
reclamation criteria equal to or greater in vegetative cover and production that pre-mining 
conditions. 

Impacts to wildlife from habitat loss during the active mining and reclamation activities in the 
ROI would be considered short-term and moderate. 

Ground Disturbance 

Direct impacts from ground disturbance would occur from active mining, road construction, 
development of borrow pits, and construction of vents. Permanent losses of soil horizon habitats 
would reduce the abundance of ground-dwelling wildlife, particularly small mammals. It is 
inevitable that some small mammals would be lost in the earth moving process associated with 
construction of new mining infrastructure. Small mammals that occur within the ROI may 
experience mortality as topsoil is stripped; however, disturbance would not be expected to affect 
a species’ regional population. Impacts to wildlife from ground disturbance would be considered 
moderate due to temporary and potentially permanent ground loss during the life of the mining 
and construction activities. It is unlikely that wildlife populations in these areas would be 
irreversibly impacted, as these species could occupy extensive adjacent acres of similar 
undisturbed habitats and because most of the area disturbed would be reclaimed to provide 
similar or better habitat after mining is completed. 
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Smaller terrestrial burrowing species such as small mammals and reptiles, by nature, occupy 
smaller home ranges and would be less capable of fleeing areas of active operations, 
maintenance, or other ground disturbing activities and could be subject to injury, death, or 
displacement due to ground disturbance or habitat fragmentation. Project infrastructure could 
also add cover or perching areas for predators such as fox or raptors, and increased mortality of 
small mammals could result. These impacts would be limited to individuals located in close 
proximity to such activities and would not be expected to cause population level impacts due to 
the amount of similar habitat within and surrounding the ROI. Some small mammals would also 
be displaced during mining, but would return as suitable habitat is replaced. The placement of 
rockpiles throughout the reclaimed area would provide shelter and nesting sites for various small 
mammal species.  

Impacts due to ground disturbing activities are expected to be moderate and long-term for 
smaller terrestrial burrowing species occurring in the immediate vicinity of the project 
components. 

Larger and more mobile species such as birds, bats, rabbits (lagomorphs), carnivores, and big 
game would likely temporarily flee the immediate terrestrial impact areas and access adjacent 
habitats, or would remain unaffected by the Proposed Action. Loss or avoidance of foraging, 
breeding, or nesting habitats associated with these species would be minor as most of these 
species occupy larger home ranges and would make use of adjacent undisturbed habitats. For 
example, antelope are very mobile and have a large range of habitat outside the Mine ROI; 
therefore, they are expected to stay away from the active mining areas. Raptors may utilize 
project infrastructure such as power lines or light poles as hunting perches. Once mining 
activities have ceased, and an area is revegetated, antelope are expected to relocate occasionally 
to make use of the reestablished grass and shrub species for forage, as has been observed in 
recently reclaimed areas. Similarly, mammalian predator use of the Mine ROI would decline as 
prey species are displaced by human activity. However, soon after areas are revegetated, an 
increase of prey species and predators has been observed. 

Bigger species with greater mobility and larger home ranges are expected to experience short-
term and minor impacts. 

Vehicles 

Vehicular traffic could have an adverse effect on wildlife, resulting in injury or mortality from 
wildlife/vehicle collisions with construction equipment and employee vehicles. A variety of 
wildlife could inevitably be injured or killed by vehicle traffic accessing existing and proposed 
facilities. Reptiles are more prone to being run over along the paved Generating Station access 
road due to their attraction to the warm road surface and their inability to avoid oncoming traffic. 

Impacts to wildlife are considered long-term and moderate due to some animals’ inability to 
avoid vehicles. Impacts are not considered to affect any species at the population level. 
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Aquatic Wildlife and Habitats 

No aquatic species occur within the DLE (Ecosphere 2017g). Hence, no direct impacts to aquatic 
life within the DLE are anticipated under the Proposed Action.  

Emissions from the San Juan Generating Station 

Terrestrial Wildlife 

For terrestrial wildlife, three trophic levels2 were selected for evaluation in terrestrial ecosystems 
associated with the ERA Study Area in order to evaluate potential bioaccumulation in the food 
chain (AECOM 2017d). These trophic levels include Trophic Level 2 herbivores, Trophic Level 
3 insectivores, and Trophic Level 4 carnivores. Herbivores are primary consumers, ingesting 
primary producers (vegetation) and COPECs from one trophic level. Insectivores consume 
primary consumers (invertebrates). Carnivores represent the top of the food chain and are 
potentially exposed to higher levels of bioaccumulated COPECs. Omnivores are not explicitly 
modeled in the ERA. It is expected that potential risks to omnivores, which have varied diets, 
would be bound by the potential risks for lower trophic level herbivores and higher trophic level 
carnivores. Representative wildlife species were identified as surrogates to estimate exposure and 
risk. The surrogate species are wildlife species that are representative of species to be evaluated 
that have similar dietary preferences and that are likely to be present within the ecological 
exposure areas based on the existence of suitable habitat. Surrogate species selected for these 
three trophic levels included the following: 

• Carnivores 
− Red fox (Vulpes vulpes) 

• Insectivores 
− Little Brown Bat (Myotis lucifuga) 
− Dusky Shrew (Sorex monticola) 

• Herbivores 
− Meadow vole (Microtus pennsylvanicus) 

Potential impacts to terrestrial mammal receptors are discussed at the beginning of this section 
(Section 3.7.4.1 Terrestrial Wildlife and Habitats), and avian receptors, which are protected 
under the Migratory Bird Treaty Act (MBTA), are discussed in Section 3.8, Special Status 
Species. 

                                                           
2 A trophic level is comprised of organisms that share the same function in the food chain. 
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Total potential risks to non-special-status terrestrial wildlife were assessed by comparing current 
conditions and deposition-related soil concentrations against no observed adverse effects levels 
(NOAELs) and lowest observed adverse effects levels (LOAELs). The NOAEL is the highest 
level of a chemical in a toxicity test that did not cause harmful effect in an animal. The LOAEL 
is the lowest level of a chemical stressor evaluated in a toxicity test that shows harmful effects on 
an animal. Wildlife receptors were assumed to be continually exposed to the highest (95 percent 
upper confidence limit) COPEC concentrations in both the current conditions and deposition-
related data sets in the maximum exposure scenario food web (AECOM 2017d). This represents 
a conservative assumption for those receptors that may forage across a large area (including 
outside the ERA Study Area) or those receptors that are known to be only seasonally present 
within the ERA Study Area. The Generating Station Raw Water Reservoir was selected as the 
drinking water source for the terrestrial wildlife receptors because this waterbody, given its close 
proximity to the Generating Station, is likely to receive deposition from Generating Station and 
San Juan Mine emissions at a greater rate than the San Juan River. Table 3.7-7 provides a 
summary of ERA results for wildlife.  

Table 3.7-7: Summary of COPECs Retained in the Maximum Exposure Scenario for 
Terrestrial Mammals 

Receptor COPEC 

Total Potential 
Risk 

NOAEL-based 
HQ 

% HQ from 
Deposition 

Total Potential 
Risk 

LOAEL-based 
HQ 

% HQ from 
Deposition 

Red Foxa 

(Vulpes vulpes) 
None 
(all COPECs HQ < 1) — — — — 

Little Brown Bat 
(Myotis lucifuga) 

Cadmium 
Nickel 
Selenium 
Zinc 

2.1 
1.9 
2.1 
1.7 

<0.1% 
<0.1% 
<0.1% 
<0.1% 

<1 
<1 
1.4 
<1 

<0.1% 
<0.1% 
<0.1% 
<0.1% 

Dusky Shrewa 

(Sorex monticola) 
None 
(all COPECs HQ < 1) — — — — 

Meadow Volea 

(Microtus 
pennsylvanicus) 

None 
(all COPECs HQ < 1) — — — — 

Source: AECOM 2017d. 
COPEC = constituent of potential ecological concern; HQ = hazard quotient; LOAEL = lowest observed adverse effects level; NOAEL = no 
observed adverse effects level 
a Representative of both non-listed “typical” species and federally listed and special status species 

The ERA results for terrestrial wildlife show that with the exception of the little brown bat, HQs 
for inorganics did not exceed 1 for mammals in any of the trophic levels examined (carnivores, 
insectivores, and herbivores), for both the current conditions and deposition-related data sets in 
the maximum exposure scenario food web. This finding indicates there is a minor potential for 
adverse ecological impacts to wildlife. The ERA results also show that little brown bat HQs for 
the Proposed Action (indirect impacts of pollutant deposition from coal combustion) contribute 
less than 0.1 percent to the total HQ for Cd, Ni, Se, and Zn. The estimated exposure to the little 
brown bat is likely overestimated for a variety of reasons, including conservatism in dietary 
uptake and bioavailability of inorganics in food items (AECOM 2017d). Based on these 
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evaluations, while risks associated with chemical exposure to little brown bats occur within the 
ROI under current conditions, no substantive additional risks to bats or other terrestrial wildlife 
are expected to occur within the deposition area as a result of proposed future emissions, and 
impacts from the Proposed Action are not expected to increase the concentration of metals whose 
current HQ is less than 1 to a level of concern (AECOM 2017d). 

Impacts of pollutant deposition on wildlife are minor and long-term. 

Aquatic Wildlife 

Within the ROI and DLE, aquatic biota of interest (including fish) are likely limited to perennial 
surface waterbodies in the deposition area, in particular the San Juan River. Under Alternative A, 
potential indirect impacts to aquatic biota as a result of the combustion of San Juan Mine coal, 
and the subsequent transport and deposition of air emissions from the Generating Station to 
perennial surface waterbodies in the deposition area, in particular, the San Juan River. This 
potential impact is discussed further below. 

An ERA was conducted to assess the potential risk to aquatic biota due to the future (post-2017) 
emission, transport, and deposition from the Proposed Action (AECOM 2017d).3 For the 
Proposed Action, potential indirect impacts to aquatic biota as a result of the transport and 
deposition of air emissions from the Generating Station to perennial surface waterbodies in the 
deposition area are the primary exposure pathway. Modeling of future concentrations in the San 
Juan River shows that contributions from the Proposed Action are predicted to have a minor 
contribution to water concentrations in the San Juan River (and in some cases, contributions 
from the Proposed Action would be not detectable using current analytical methods)—
specifically, ranges in predicted contributed maximum concentrations from the Proposed Action 
are as follows (Tables 3.7-8 and 3.7-9): 

• Water: approximately 10-8 to 10-2 micrograms per liter (µg/L) 
• Sediment: approximately 10-11 to 10-5 milligrams per kilogram (mg/kg).  

                                                           
3 The San Juan River and the Generating Station Raw Water Reservoir were identified as aquatic exposure units of interest in the ERA. 
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Table 3.7-8: San Juan River—Aquatic Invertebrates, Summary of Selected ERA Risk Estimate (Hazard Quotients) Results 

 
Aquatic 

Invertebrate Surface 
Water ESV 

(µg/L) 

Current 
Conditionsa 

Current 
Conditionsa 

Deposition 
Contribution 

Deposition 
Contribution Total HQs Total HQs 

COPEC Max EPC 
(µg/L) Max HQ Max EPC 

(µg/L) Max HQ Total HQ % HQ from 
Deposition 

Aluminum 87 6.1E+04 7.1E+02 4.4E-03 5.0E-05 7.1E+02 <0.1% 
Arsenic 150 1.8E+00 1.2E-02 3.5E-06 2.3E-08 1.2E-02 <0.1% 
Barium 4.0 9.6E+02 2.4E+02 2.0E-04 5.0E-05 2.4E+02 <0.1% 
Beryllium 0.66 4.8E+00 7.3E+00 9.6E-07 1.5E-06 7.3E+00 <0.1% 
Cadmium 0.41 8.9E-01 2.2E+00 4.7E-07 1.1E-06 2.2E+00 <0.1% 
Chromium 138 4.2E+01 3.1E-01 3.6E-05 2.6E-07 3.1E-01 <0.1% 
Chromium, Hexavalent 11 5.1E+00 4.5E-01 5.4E-06 4.7E-07 4.5E-01 <0.1% 
Copper 15 6.8E+01 4.4E+00 6.7E-05 4.4E-06 4.4E+00 <0.1% 
Iron 1000 5.5E+04 5.5E+01 1.1E-02 1.1E-05 5.5E+01 <0.1% 
Lead 6.6 6.1E+01 9.1E+00 2.3E-05 3.5E-06 9.1E+00 <0.1% 
Mercury 0.012 4.1E-02 3.4E+00 3.4E-07 2.9E-05 3.4E+00 <0.1% 
Methylmercury 0.0028 6.2E-03 2.2E+00 4.5E-08 1.6E-05 2.2E+00 <0.1% 
Selenium 3.1 2.1E+00 6.8E-01 1.7E-06 5.5E-07 6.8E-01 <0.1% 
Zinc 195 1.9E+02 9.7E-01 1.2E-06 6.1E-09 9.7E-01 <0.1% 
Source: AECOM 2017d 
µg/L= micrograms per liter; COPEC = constituent of potential ecological concern; EPC = exposure point concentration; ESV = ecological screening value; HQ = hazard quotient; Max = maximum 
a Total recoverable water concentrations 
Highlighted cells indicate HQs > 1 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.7-23 

Table 3.7-9: San Juan River—Benthic Invertebrates, Summary of Selected ERA Risk Estimate (Hazard Quotients) Results 

 

Benthic 
Invertebrate 

Sediment ESV 
(mg/kg) 

Current 
Conditions 

Current 
Conditions 

Deposition 
Contribution 

Deposition 
Contribution Total HQs Total HQs 

COPEC 
Max EPC 
(mg/kg) Max HQ Max EPC 

(mg/kg) Max HQ Total HQ % HQ from 
Deposition 

Arsenic 9.8 2.5E+00 2.5E-01 3.5E-09 3.5E-10 2.5E-01 <0.1% 
Barium 20 4.2E+02 2.1E+01 2.0E-07 1.0E-08 2.1E+01 <0.1% 
Cadmium 0.99 9.9E-02 1.0E-01 4.7E-10 4.7E-10 1.0E-01 <0.1% 
Chromium 43 4.3E+00 1.0E-01 3.6E-08 8.4E-10 1.0E-01 <0.1% 
Chromium, Hexavalent 43 5.2E-01 1.2E-02 5.4E-09 1.2E-10 1.2E-02 <0.1% 
Copper 32 6.5E+00 2.1E-01 6.7E-08 2.1E-09 2.1E-01 <0.1% 
Iron 20000 8.3E+03 4.1E-01 1.1E-05 5.6E-10 4.1E-01 <0.1% 
Lead 36 1.3E+01 3.5E-01 2.3E-08 6.5E-10 3.5E-01 <0.1% 
Mercury 0.18 8.1E-03 4.5E-02 1.5E-10 8.3E-10 4.5E-02 <0.1% 
Methylmercury 0.2 1.2E-03 6.1E-03 2.2E-11 1.1E-10 6.1E-03 <0.1% 
Selenium 2.0 1.1E+00 5.7E-01 1.7E-09 8.6E-10 5.7E-01 <0.1% 
Zinc 121 4.5E+01 3.7E-01 1.2E-09 9.8E-12 3.7E-01 <0.1% 
Source: AECOM 2017d 
COPEC = constituent of potential ecological concern; EPC = exposure point concentration; ESV = ecological screening value; HQ = hazard quotient; Max = maximum; mg/kg = milligrams per kilogram 
Highlighted cells indicate HQs > 1 
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The findings from the ERA, as summarized Tables 3.7-8 and 3.7-9, indicate that: 

• Some metals are predicted to incrementally increase the concentrations some metals, 
which already exceed their respective water quality criteria for the protection of aquatic 
life.  

• Consistent with the prior finding, added (incremental) risks to aquatic biota in the 
San Juan River due to metals (including Hg) in future emissions related to the Proposed 
Action are negligible (HQs are well below 1) and generally represent less than 
0.1 percent contribution to the baseline cumulative risk (i.e., less than 0.1 percent of the 
total HQ). 

• No metals are predicted to exceed their sediment quality guidelines for the protection of 
sediment-dwelling biota. 

• Concentrations of metals (including Hg) that currently pose a negligible risk to aquatic 
biota in the San Juan River (i.e., current HQ is less than 1) are not anticipated to increase 
to a level of concern. 

Note that current (baseline) water quality in the San Juan River is a measure of cumulative 
contributions from multiple existing sources. 

Based on these results, potential impacts to aquatic biota within the San Juan River as a result of 
the Proposed Action are classified as minor and long-term (i.e., no measurable or substantive 
additional risks [as compared to baseline] to aquatic biota are expected to occur within the 
San Juan River as a result of Proposed Action). 

The ERA also assessed potential contributions and risks to aquatic biota at the Generating 
Station Raw Water Reservoir. Consistent with EPA criteria (2001), the Raw Water Reservoir is 
considered an industrial surface impoundment and, as such, is not considered aquatic habitat 
(supporting aquatic biota). The Raw Water Reservoir is proximal to the Generating Station and, 
hence, is likely a waterbody most exposed to emissions from the Generating Station. Therefore, 
findings of an assessment for the Raw Water Reservoir may be used to conservatively infer 
potential contributions (and incremental risks) to aquatic biota in further-away perennial 
waterbodies within the deposition area due to the emission and deposition from the Proposed 
Action. Modeling of future concentrations for the Raw Water Reservoir show that contributions 
from the Proposed Action are predicted to have a negligible (in some cases, not detectable using 
current analytical methods) contribution to water concentrations in the Raw Water Reservoir—
ranges in predicted contributed maximum concentrations are (Tables 3.7-10 and 3.7-11): 

• Water: approximately 10-8 to 10-3 µg/L 
• Sediment: approximately 10-9 to 10-3 mg/kg  
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Table 3.7-10: Raw Water Reservoir—Aquatic Invertebrates, Summary of Selected ERA Risk Estimate (Hazard Quotients) 
Results 

  Aquatic 
Invertebrate Surface 

Water ESV 
(µg/L) 

Current 
Conditions 

Current 
Conditions 

Deposition 
Contribution 

Deposition 
Contribution Total HQs Total HQs 

COPEC Max EPC 
(µg/L) Max HQ Max EPC 

(µg/L) Max HQ Total HQ % HQ from 
Deposition 

Aluminum 87 5.3E+02 6.1E+00 2.3E-03 2.7E-05 6.1E+00 <0.1% 
Barium 4.0 9.1E+01 2.3E+01 2.0E-04 5.1E-05 2.3E+01 <0.1% 
Arsenic 150 7.5E-01 5.0E-03 4.0E-06 2.7E-08 5.0E-03 <0.1% 
Cadmium 0.39 5.0E-01 1.3E+00 9.8E-07 2.5E-06 1.3E+00 <0.1% 
Chromium 130 6.0E+00 4.6E-02 2.1E-05 1.6E-07 4.6E-02 <0.1% 
Chromium, Hexavalent 11 8.3E-01 7.2E-02 5.0E-06 4.4E-07 7.3E-02 <0.1% 
Copper 14 2.3E+00 1.6E-01 2.6E-05 1.8E-06 1.6E-01 <0.1% 
Lead 6.1 5.9E-01 9.7E-02 2.3E-05 3.9E-06 9.7E-02 <0.1% 
Mercury 0.012 2.0E-01 1.7E+01 1.4E-06 1.2E-04 1.7E+01 <0.1% 
Methylmercury 0.0028 4.2E-05 1.5E-02 1.8E-07 6.6E-05 1.5E-02 <0.1% 
Selenium 1.5 1.0E+00 6.7E-01 2.6E-06 1.7E-06 6.7E-01 <0.1% 
Zinc 184 1.1E+01 5.8E-02 4.0E-08 2.1E-10 5.8E-02 <0.1% 
Source: AECOM 2017d 
µg/L= micrograms per liter; COPEC = constituent of potential ecological concern; EPC = exposure point concentration; ESV = ecological screening value; HQ = hazard quotient; Max = maximum 
Highlighted cells indicate HQs > 1 
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Table 3.7-11: Raw Water Reservoir Benthic Invertebrates—Summary of Selected ERA Risk Estimate (Hazard Quotients) 
Results 

  Benthic 
Invertebrate 

Sediment ESV 
(mg/kg) 

Current 
Conditions 

Current 
Conditions 

Deposition 
Contribution 

Deposition 
Contribution Total HQs Total HQs 

COPEC Max EPC 
(mg/kg) Max HQ Max EPC 

(mg/kg) Max HQ Total HQ % HQ from 
Deposition 

Antimony 2 3.7E+00 1.6E+00 1.2E-08 6.1E-09 1.6E+00 <0.1% 
Barium 20 1.6E+02 7.9E+00 8.3E-06 4.2E-07 7.9E+00 <0.1% 
Arsenic 9.79 9.1E+00 9.3E-01 1.2E-07 1.2E-08 9.3E-01 <0.1% 
Chromium 43.4 9.4E+00 2.2E-01 4.0E-07 9.2E-09 2.2E-01 <0.1% 
Chromium, Hexavalent 43.4 7.9E-02 1.8E-03 9.5E-08 2.2E-09 1.8E-03 <0.1% 
Copper 31.6 1.1E+01 3.5E-01 9.2E-07 2.9E-08 3.5E-01 <0.1% 
Lead 35.8 6.5E+00 1.8E-01 2.1E-05 5.8E-07 1.8E-01 <0.1% 
Mercury 0.18 4.1E-02 2.3E-01 3.1E-05 1.7E-04 2.3E-01 <0.1% 
Methylmercury 0.2 1.5E-04 7.3E-04 2.7E-07 1.4E-06 7.3E-04 <0.1% 
Selenium 2 3.3E-01 1.7E-01 1.3E-08 6.4E-09 1.7E-01 <0.1% 
Zinc 121 4.3E+01 3.5E-01 2.4E-09 2.0E-11 3.5E-01 <0.1% 
Source: AECOM 2017d 
COPEC = constituent of potential ecological concern; EPC = exposure point concentration; ESV = ecological screening value; HQ = hazard quotient; Max = maximum; mg/kg = milligrams per kilogram 
Highlighted cells indicate HQs > 1 
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The findings of the ERA for the Raw Water Reservoir, as summarized in Tables 3.7-10 and 
3.7-11, indicate that: 

• Some metals are predicted to exceed their water quality criteria for the protection of 
aquatic life. However, for these metals, current (baseline cumulative4) concentrations 
already exceed their respective water quality criteria. 

• Some metals are predicted to exceed their sediment quality guidelines for the protection 
of sediment-dwelling biota. However, for these metals, current (baseline cumulative) 
concentrations already exceed their respective sediment quality guidelines. 

• Added (incremental) risks to aquatic biota in the deposition area due to metals (including 
Hg) in future emissions related to the Proposed Action are negligible (HQs are well 
below 1) and generally represent less than 0.1 percent contribution to the baseline 
cumulative risk (i.e., less than 0.1% of the total HQ). 

• Concentrations of metals (including Hg) that currently pose a negligible risk to aquatic 
biota in the deposition area (i.e., current HQ is less than 1) are not anticipated to increase 
to a level of concern. 

Based on these results, potential impacts to aquatic biota within the deposition area as a result of 
the Proposed Action are classified as minor and long-term (i.e., no measurable or substantive 
additional risks [as compared to baseline] to aquatic biota are expected to occur within the 
deposition area as a result of Proposed Action) (AECOM 2017d). 

Diversions from the San Juan River to the Raw Water Reservoir 

Surface water drawn from the San Juan River for use at the Generating Station is obtained 
according to water rights (Permit 2838) as described in Section 2.1.1.7 of the EIS. The first point 
of diversion that was installed was the intake that supplies the Four Corners Power Plant. The 
second point of diversion supplies 10,585 AF water (of the total 51,600 AF per year) for use by 
the San Juan Mine, Generating Station, and La Plata Mine – this intake is owned and operated by 
PNM (see EIS Section 2.1.1.7; Figure 2.1-8 in the EIS). No changes to the water rights or water 
use would occur under the Proposed Action, and the Generating Station would maintain the 
ability to draw as much water as the rights allow for the Project life.  

Diversions may affect the amount and quality of habitat available for aquatic biota. However, the 
full amount of the consumptive water right available under Permit 2838 has been accounted for 
in the SJRRIP’s water accounting and factored into the flow recommendations for the San Juan 
River (USBOR 2006, FWS 2006, as cited in OSMRE 2015).  

Impacts to aquatic biota due to the diversion of water from the San Juan River are expected to be 
minor and long-term. 
                                                           
4 Exceedances are due to cumulative contributions from all existing global, regional, and local natural sources (as well as past industrial 
contributions) to the Raw Water Reservoir. Hence, current (baseline) water quality in the Raw Water Reservoir is a measure of cumulative 
contributions from all multiple existing sources and natural conditions. 
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The intakes to supply water from the San Juan River to the Four Corners Power Plant, the 
Generating Station, the Navajo Mine, the La Plata Mine, and the San Juan Mine may result in the 
entrainment of fish from the San Juan River. A study of entrainment at Hogback, Farmers 
Mutual, Jewitt Valley, and Fruitland Irrigation diversions conducted in 2004 and 2005 indicates 
that the proportion of stocked Colorado pikeminnow entrained in the canals is considerably 
lower than what would be predicted based on the proportion of flow diverted (Renfro et al. 
2006). This study found that between 0.002 and 0.004 percent of Colorado pikeminnow stocked 
shortly before the study was conducted were observed in Hogback and Fruitland Irrigation 
diversions (no razorback sucker were observed, although other native suckers were). While this 
study likely did not capture every Colorado pikeminnow entrained, it provides an indication that 
the magnitude of the effect is likely to be less than 0.5 percent of the abundance of recently 
stocked fish, even allowing for a 100-fold underestimate by the study of the number of fish 
actually entrained. 

In their biological opinion, FWS (2001) concluded that the fish passage structure at the PNM 
Weir (which includes fish becoming trapped at the intake grate and pump intake screen at the 
PNM facility [pers. comm. Gilbert, 2017 October]) is not likely to jeopardize the continued 
existence of the Colorado pikeminnow and is not likely to destroy or adversely modify 
designated critical habitat. 

In their biological opinion, FWS (2001) concluded that the fish passage structure at the PNM 
Weir (which includes fish becoming trapped at the intake grate and pump intake screen at the 
PNM facility [pers. comm. Gilbert, 2017 October]) is not likely to jeopardize the continued 
existence of the listed fish and is not likely to destroy or adversely modify designated critical 
habitat. Based on this conclusion, it may be inferred that entrainment would not adversely impact 
populations of more abundant non-special status biota. This inference is consistent with the FWS 
findings with regard to impacts of total water use in the San Juan River downstream of Navajo 
Dam on listed fish species (FWS 2006).  

On August 15, 2014, EPA promulgated revised regulations on the design and operation of intake 
structures to minimize adverse environmental impacts. Because the facility intakes greater than 
2 MGD of cooling water from the San Juan River, it must meet requirements under CWA 
Section 316(b), regulating the design and operations of intake structures for cooling water 
operations. PNM would be required to undertake all appropriate measures to reduce impacts 
from impingement and entrainment (40 CFR §§ 122 and 125). As an existing facility, the 
Generating Station would be required to comply with one of seven options to reduce 
entrainment, and must meet site-specific entrainment standards as required by the Director of the 
EPA. The specific action to be taken would be determined in accordance with the regulations, 
but has not been determined at this time. All such actions would be expected to either maintain 
(in the event that current operations meet standards) or reduce entrainment risk over existing 
levels. 

Impacts to aquatic biota in the San Juan River due to the intake structure at the PNM Weir are 
classified as minor and long-term.  
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3.7.4.2. Alternative B - Continuation of San Juan Mine Operations Following Generating 
Station Shut-Down in 2022 

Under this Alternative, all of the mining techniques, including the indirect effects of coal 
combustion, would be identical to those for Alternative A with the exception of a potential 
increase in transportation and related infrastructure. 

Given the shorter duration of emissions as compared to the Proposed Action, the ERA results 
may be used to infer that: 

• Added risks to terrestrial and aquatic biota due to future emissions related to the 
Alternative B would be negligible (HQs are well below 1) and represent less than 
0.1 percent contribution to the baseline risk. 

• Concentrations of metals that currently pose a negligible risk to terrestrial and aquatic 
biota (i.e., current HQ is less than 1) are not anticipated to increase to a level of concern. 

Further, under Alternative B, no additional exposures to aquatic habitats or to aquatic biota 
would occur after 2022 when Generating Station emissions are ceased.  

Diversions may affect the amount and quality of habitat available for aquatic biota. No changes 
to the water rights or water use would occur under the Proposed Action, and the Generating 
Station would maintain the ability to draw as much water as the rights allow for the Project life. 
However, based on available information, entrainment under the Proposed Action is not 
anticipated to have a population level effect on fish populations in the San Juan River.  

Given the proportionally shorter duration as compared to the Proposed Action, potential impacts 
within the San Juan River and other perennial waterbodies within the deposition area as a result 
of the Alternative B are likely to be less than that of the Proposed Action.5 Hence, potential 
impacts within the San Juan River and perennial waterbodies within the deposition area as a 
result of the Alternative B are classified as long-term and minor (i.e., no measurable or 
substantive additional risks [as compared to baseline] to aquatic biota are expected to occur 
within the deposition area as a result of Alternative B).  

3.7.4.3. Alternative C - No Action Alternative 

Under Alternative C, the OSMRE would not recommend approval to the ASLM. Regardless of 
the OSMRE recommendation, it is ultimately the ASLM’s authority to approve or deny the 
Mining Plan Modification. If the ASLM were to deny the Mining Plan Modification, mining 
within the DLE would cease and the SJCC would continue reclamation activities for areas 
disturbed by past surface mining operations, which may cause in short-term minor impacts to 
wildlife due to additional surface disturbance.  

                                                           
5 Assumes a proportional relationship of potential impacts as a function of duration 
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Cessation of mining activities within the DLE would result in no impacts to wildlife resources, 
including no adverse effects from the construction of surface facilities. Wildlife resources 
located above areas previously mined could still be subject to subsidence impacts.  

Emissions from the Generating Station and subsequent potential exposures/indirect impacts to 
terrestrial and aquatic biota would cease in 2020. Given the proportionally shorter duration of 
emissions and potential for entrainment as compared to the Proposed Action, it is reasonable to 
infer that potential impacts within the deposition area as a result of the No Action Alternative are 
likely to be less than that of the Proposed Action. Hence, potential indirect impacts within the 
deposition area as a result of the No Action Alternative are classified as No Impact—i.e., no 
measurable additional risks (as compared to baseline) to aquatic biota are expected to occur 
within the deposition area as a result of the No Action Alternative (AECOM 2017). Further, 
under the No Action Alternative, no additional exposures to aquatic habitats or to aquatic biota 
would occur after 2020 when Generating Station emissions are ceased. 
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3.8. SPECIAL STATUS SPECIES 
This section addresses the potential effects of the alternatives to special status plant and wildlife 
species. Special status species are those that are protected or proposed to be protected 
(i.e., candidate) under the Federal ESA. In addition, agencies and organizations such as BLM, 
NMDGF, and tribal governments maintain lists of special concern or sensitive species that are 
also appropriate to consider in this NEPA analysis. For purposes of this environmental analysis, 
special status plants and animals include species that are proposed for Federal listing as 
threatened or endangered or considered candidates for listing, and species noted as sensitive or of 
special concern by other Federal agencies and state or tribal governments. The special status 
species identified may also be protected by other Federal legislation including the MBTA and 
Bald and Golden Eagle Protection Act (BGEPA).  

To determine the potential effects of the San Juan Mine on special status species, the Mine ROI 
is defined in this section as the area encompassing the San Juan Mine permit and lease boundary, 
plus a one-mile buffer (see Figure 3.8-1). The Mine ROI is the where potential direct and indirect 
impacts from the San Juan Mine could occur to special status species, and is the same as the 
Mine ROI defined in Section 3.6 Vegetation, and Section 3.7 Wildlife and Habitats. A one-mile 
buffer was included in the Mine ROI to account for Project-related impacts that may occur to 
special status species outside of the active mining areas. For example, wind born dust may affect 
plants located adjacent to, but outside, the permit and lease boundary and within the one-mile 
buffer. Similarly, mining activities that produce noise may affect wildlife occurring adjacent to, 
but outside of, the permit and lease boundary and within the one-mile buffer.  

This section also includes an analysis of potential ecological risks to special status species from 
the combustion of coal at the Generating Station, and the deposition of air emissions. For this 
analysis, a separate ROI (hereafter referred to as the Generating Station ROI or Ecological Study 
Area) was defined and is comprised of a deposition area, plus an additional buffer along the 
San Juan River (see Figure 3.8-1). The deposition area was defined using atmospheric deposition 
modeling that determined the area in which future air emissions from the Generating Station are 
anticipated to increase baseline soil concentrations of chemicals of potential concern by more 
than 1 percent. The buffer area for the San Juan River was incorporated to conservatively include 
an additional segment of the San Juan River downstream of the deposition area that could be 
affected by future migration of deposition materials.  
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3.8.1. Regulatory Framework 
The proposed Project is subject to the requirements of Federal, state, tribal, and local regulations 
established to guide management of special status plants and animals and their critical habitats. 

3.8.1.1. Federal Regulations 

Project activities are subject to the Federal regulations discussed in this section. This section 
addresses threatened and endangered species and their habitats, which are regulated under the 
ESA as well as other Federal regulations for special status species. 

Endangered Species Act of 1973 

Congress passed the ESA (16 USC 1531-1544) in 1973 in recognition that many of our nation’s 
native plants and animals were in danger of becoming extinct. The purposes of the ESA are to 
protect these endangered and threatened species and to provide a means to conserve their habitat 
and ecosystems. To this end, Federal agencies are directed to use their authorities to conserve 
listed species and ensure their actions do not jeopardize the continued existence of these species. 
The law is administered by the FWS and the National Marine Fisheries Service (NMFS). The 
FWS has primary responsibility for terrestrial and freshwater organisms, while the 
responsibilities of NMFS are mainly marine wildlife. The FWS and NMFS work with other 
agencies to plan or modify Federal authorized projects so that they will have minimal impact on 
listed species and their habitats. 

Federal agencies are required under Section 7 of the ESA (19 USC 1536[c], as amended) to 
ensure that any actions authorized, funded, or carried out by the agency do not jeopardize the 
continued existence of a Federally listed threatened or endangered species, or result in the 
destruction or adverse modification of the designated critical habitat of a Federally-listed species. 
For the Proposed Action, the OSMRE, as the lead Federal agency, is required to consult with 
FWS to determine whether federally listed threatened or endangered species or designated 
critical habitat are found in the Mine ROI and Generating Station ROI, and to determine the 
Proposed Action’s potential effects on those species or critical habitats. No species under the 
jurisdiction of NMFS would be affected by the Proposed Action. 

For actions with the potential to affect listed species or designated critical habitat, the lead 
Federal agency must prepare a Biological Assessment for those species that may be affected. The 
Biological Assessment is submitted to FWS and, if it is determined that the action may adversely 
affect a listed species, the lead Federal agency must submit a request for formal consultation to 
comply with ESA Section 7. In response, FWS would issue a Biological Opinion as to whether 
or not the Federal action would likely jeopardize the continued existence of a listed species, or 
result in the destruction or adverse modification of designated critical habitat. In compliance with 
ESA Section 7, the OSMRE has submitted a Biological Assessment to the FWS and initiated 
formal consultation.  
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Migratory Bird Treaty Act 

The MBTA, originally passed in 1918, implements the U.S. commitment to four bilateral 
treaties, or conventions [with Canada, Mexico, Japan, and Russia], for the protection of a shared 
migratory bird resource (16 USC 703-712). Each of the treaties protects selected species of birds 
and provides for closed and open seasons for hunting game birds. The list of migratory bird 
species protected by the MBTA appears in 50 CFR 10.13 and has last been updated on 
December 2, 2013. Migratory birds, as well as their eggs and active nests, are protected under the 
MBTA. Unless permitted through the FWS, the MBTA provides that it is unlawful to pursue, 
hunt, take, capture, kill, possess, sell, purchase, barter, import, export, transport, or attempt any 
such action against any migratory bird, part, nest, or egg. The MBTA does not contain any 
prohibition that applies to the destruction of a bird nest alone (without birds or eggs), provided 
that no possession occurs during the destruction. U.S. DOI Memorandum M-37050 
(December 22, 2017) has also concluded that the MBTA does not prohibit incidental take. 

Bald and Golden Eagle Protection Act 

The BGEPA (16 USC 668-668c), enacted in 1940 and amended several times since, prohibits 
anyone, without a permit issued by the Secretary of the Interior, from “taking” bald eagles, 
including their parts, nests, or eggs. The Act provides criminal penalties for persons who “take, 
possess, sell, purchase, barter, offer to sell, purchase or barter, transport, export or import, at any 
time or any manner, any bald eagle... [or any golden eagle], alive or dead, or any part, nest, or 
egg thereof.” The Act defines “take” as “pursue, shoot, shoot at, poison, wound, kill, capture, 
trap, collect, molest or disturb.” In addition to immediate impacts, this definition also covers 
impacts that result from human-induced alterations initiated around a previously used nest site 
during a time when eagles are not present, if, upon the eagle’s return, such alterations agitate or 
bother an eagle to a degree that interferes with or interrupts normal breeding, feeding, or 
sheltering habits, and causes injury, death or nest abandonment (FWS 2013). In contrast to the 
MBTA, eagle nests are protected at all times and may not be removed unless permitted 
through FWS.  

Fish and Wildlife Conservation Act  

The Fish and Wildlife Conservation Act (16 USC 2901-2911) requires the FWS to “identify 
species, subspecies, and populations of all migratory nongame birds that, without additional 
conservation actions, are likely to become candidates for listing under the Endangered Species 
Act of 1973.” The list of Birds of Conservation Concern (BCC) from 2008 identifies such 
species, and includes both gamebirds and nongame birds (some of which are not protected under 
the MBTA). 

3.8.1.2. Tribal Regulations 

The Navajo Tribal Code (17 Navajo Nation Code Part 507) makes it “unlawful for any person to 
take, possess, transport, export, process, sell or offer for sale or ship” any species in Groups 2 
and 3 on the Navajo Endangered Species List (NESL). Potential effects to tribally listed species 
are considered in this EIS to provide a comprehensive assessment of potential impacts to 
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sensitive species per the requirements of NEPA for projects occurring on tribal trust lands 
(Secretarial Order 3206). While no portion of the San Juan Mine is located on tribal lands, 
tribally listed species are considered in this EIS because the Generating Station ROI and a small 
portion of the Mine ROI and Generating Station ROI includes Navajo Nation Lands.  

The Navajo Natural Heritage Program (NNHP) is the Navajo Nation’s rare, threatened, and 
endangered species office. NNHP’s purpose is to collect, manage and disseminate biological and 
ecological information for land-use planning to promote the conservation of biological diversity 
on the Navajo Nation. The NNHP maintains a comprehensive database of information on rare 
and protected plant and animal species and biological communities on the Navajo Nation. 
Special status species listed on the Navajo NESL are categorized into four groups. Group 1 
includes species that no longer occur on the Navajo Nation. Group 2 are endangered species 
whose prospects of survival or recruitment are in jeopardy. Group 3 are endangered species 
whose prospects of survival or recruitment are likely to be in jeopardy in the foreseeable future. 
Group 4 are those species for which there is not sufficient information to support their being 
listed in Group 2 or Group3, but are considered a species of interest. Only species in Groups 2 
and 3 are afforded protection under Navajo law.  

3.8.1.3. New Mexico State Regulations 

The State of New Mexico maintains a list of threatened and endangered wildlife species, and a 
list of endangered plant species. The NMDGF maintains the wildlife list and the New Mexico 
Energy, Minerals and Natural Resources Department (EMNRD) maintains the plant list. State 
endangered wildlife species are those whose prospects of survival or recruitment in New Mexico 
are in jeopardy. State threatened wildlife species are those likely to become endangered within 
the foreseeable future throughout all or a significant portion of its range in New Mexico. State 
endangered plant species are those whose prospects of survival within the state are in jeopardy or 
are likely, within the foreseeable future, to become jeopardized. New Mexico Statutes make it 
unlawful for any person to take, possess, transport, export, process, sell or offer for sale, or ship 
any endangered wildlife (NMSA 17-2-41) or plant (NMSA 75-6-1) species.  

3.8.1.4. San Juan River Recovery Implementation Program 

The SJRRIP was established to support recovery of the Colorado pikeminnow (Ptychocheilus 
lucius) and the razorback sucker (Xyrauchen texanus), while allowing water development and 
management activities to continue in the San Juan River Basin (Basin) in compliance with 
applicable Federal and state laws. The SJRRIP was formed in recognition that the existing 
impacts associated with water development may be exacerbated by continued development of the 
waters of the San Juan River, and a program was needed whereby all entities that have a 
potential or opportunity to recover or protect the river environment are involved. The SJRRIP is 
intended to identify and implement actions that assist in the recovery of the species and provide 
compliance with Sections 7 and 9 of the ESA for water development and water management 
activities in the Basin (also known as water depletion).  
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The specific program goals are: 

• To conserve populations of the Colorado pikeminnow and razorback sucker in the Basin 
consistent with recovery goals established under the ESA, 16 USC § 1531 et seq. 

• To proceed with water development in the Basin in compliance with Federal and state 
laws, interstate compacts, Supreme Court decrees, and Federal trust responsibilities to the 
Southern Ute, Ute Mountain Ute, Jicarilla, and the Navajo tribes. 

The SJRRIP includes representatives from Federal, and state government agencies, Native 
American tribes, water development interests, and other private groups. This SJRRIP conducts 
research and management activities intended to recover the populations of Colorado pikeminnow 
and razorback sucker in accordance with the recovery plans for these two species developed 
under the ESA. The Generating Station, and specifically PNM, participate in and financially 
contribute to the SJRRIP; such participation includes allowance for take of Colorado 
pikeminnow and razorback sucker as a result of reduction in flow of the San Juan River.  

3.8.2. Affected Environment Before 2017 
A special status species list was developed for the larger Generating Station ROI. The combined 
list includes species from the FWS, BLM, NNHP, NMDGF, and ENMRD lists. The sections 
below discuss each list, and Table 3.8-1 summarizes the species, their status, associated habitats, 
and potential for occurrence within the Mine ROI and Generating Station ROI.  

• FWS. An official list of threatened and endangered species under the ESA for species 
that could occur within the Mine ROI and Generating Station ROI, along with any critical 
habitats from the FWS through the Information for Planning and Conservation (IPaC) 
system on October 17, 2017 (FWS 2017a). The FWS list includes a total of 10 species 
that could occur within the Generating Station ROI. These include two mammal species, 
two bird species, three fish species, and three plant species. Critical habitat for three 
listed species is also located within the Generating Station ROI. The IPaC system also 
provided a list of FWS BCC that could occur in the Generating Station ROI. Though the 
list does not include every species protected under MBTA that could occur, it included 
18 bird species of conservation concern.  

• BLM. Through their Threatened and Endangered Species Program, the BLM works to 
conserve and recover federally listed plant and animal species and their habitat on public 
lands, and helps to conserve non-listed rare species to prevent the need to list them in the 
future. In New Mexico, the BLM monitors the occurrence of special status species in 
each field office district, and records occurrences as verified, peripheral, or hypothetical. 
“Peripheral” species are those that occur occasionally, often in response to fluctuating 
annual environmental conditions, particularly at the edge of habitats. “Hypothetical” 
describes those species that have been recorded in a region but whose occurrence there 
has not been verified by a specimen or photograph. The Mine ROI and Generating 
Station ROI lie within the FFO district. Lists of special status species within this region 
were obtained from BLM and included a published list of federally listed wildlife species 
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(BLM 2016a) and a list of plants and wildlife compiled from verbal communications with 
a BLM/FFO wildlife biologist (Kendall 2017). Twenty-five BLM sensitive species are 
listed by the FFO district that could occur within the Generating Station ROI.  

• Navajo Nation. A list of Group 2 and Group 3 endangered species that could occur on 
Navajo Nation lands was obtained from NNHP (NNHP 2008), and includes 35 species 
consisting of 14 Group 2 species and 21 Group 3 species. 

• New Mexico. A list of threatened and endangered wildlife was obtained from the 
NMDGF (NMDGF 2017) and includes 13 species consisting of ten birds, two fish, and 
one mammal. A list of endangered plants was obtained from EMNRD (EMNRD 2017) 
and includes nine species.  

Although these lists provide those species with the potential to occur within the Mine ROI 
and Generating Station ROI, review of publicly available information and biological surveys 
conducted within the Mine ROI and Generating Station ROI were used to determine 
whether each species could reasonably occur within those areas. Sections 3.6, Vegetation, and 
Section 3.7, Wildlife and Habitats, describes the vegetation and wildlife assessments that have 
occurred since 1971. The studies include vegetation, wildlife, and other environmental 
evaluations, along with more recent habitat modeling and ecological risk assessments for the 
Generating Station ROI. Because of this reporting, special status species identified and expected 
to occur within the Mine ROI and DLE and/or the Generating Station ROI have been well-
documented since before San Juan mining operations began. Table 3.8-1 lists whether each 
species has the potential to occur within the Mine ROI and the larger Generating Station ROI, 
and states whether or not the species is further analyzed in this section for the potential to be 
affected by the Proposed Action. 
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Table 3.8-1: Special Status Species That May Occur in the San Juan Mine Region of Influence and Deposition Area/Ecological Risk Assessment Study Area  

Species 
Common Name 
Scientific Name 

NNHP 
Status 

FWS ESA 
Status 

FWS 
BCC 

Status 
BLM Status 

New 
Mexico 
Status 

Preferred Habitat Potential to Occur: 
Mine Region of Influence (ROI) 

Potential to Occur: 
Generating Station Region of 

Influence (ROI) 

Carry Forward for Further 
Analysis 

Amphibians          

Jemez Mountain salamander 
Pethodon neomexicanus     E 

(Peripheral)  

Restricted to the Jemez Mountains in moss-covered talus, 
under bark, and beneath logs and rocks in and near mixed 
forest of fir, spruce, and aspen. It occurs underground except 
during periods of warm seasonal rains (Hammerson and 
Painter 2004).  

The current range of the species is 
outside the Mine ROI.  

The current range of the species is 
outside the Generating Station ROI. 

No, the current range of the 
species is outside the Mine ROI 
and Generating Station ROI.  

Northern leopard frog  
Lithobates pipiens Group 2     

The northern leopard frog range extends across North 
America from eastern Canada and northeastern U.S. to 
southwestern U.S., and is considered uncommon in a large 
portion of its range in the western U.S. Occurs in or near 
permanent water with rooted, aquatic vegetation, especially 
cattails. Inhabits wetlands adjacent to springs, slow streams, 
marshes, bogs, ponds, canals, flood plains, reservoirs, lakes, 
and slow-moving streams between 3,500 and 11,000 feet 
(NatureServe 2017; Mikesic and Roth 2008; BISON-M 
2017).  

Suitable habitat may be present along 
the San Juan River within the 
southwestern portion of the Mine 
ROI. 

Permanent water sources within the 
Generating Station ROI may 
provide habitat for this species.  

Yes, suitable habitat occurs within 
the Mine ROI and Generating 
Station ROI.  

Birds          

American dipper 
Cinclus mexicanus Group 3      

An uncommon year-round resident of western North America 
(Sibley 2003). Found near clear, perennial streams with a 
substrate of rocks, sand, and rubble, with boulders instream 
and streamside, and with a variety of riffles, pools, and 
waterfalls. Nests in rock ledges, crevices, or fallen logs. On 
the Navajo Nation, known from the Chuska Mountains, 
Navajo Mountain, Canyon de Chelly, and Little Colorado 
River (Mikesic and Roth 2008). 

Suitable habitat may be present along 
the San Juan River within the 
southwestern portion of the Mine 
ROI. 

Permanent water sources within the 
Generating Station ROI may 
provide habitat for this species.  

Yes, suitable habitat occurs within 
the Mine ROI and Generating 
Station ROI.  

Baird’s sparrow 
Ammodramus bairdii     T 

Migrant of New Mexico only. Habitats include desert 
grasslands in the south and prairies in the northeast, 
particularly in Otero, Luna, and Hidalgo counties. Prefers tall 
grass for hiding (NMDGF 2016; BISON-M 2017).  

This species occurs primarily in 
southern New Mexico. There are no 
known occurrences of this species 
within the Mine ROI. 

This species occurs primarily in 
southern New Mexico. There are no 
known occurrences of this species 
within the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Bald eagle 
Haliaeetus leacocephalus Group 2   Sa T Nests and roosts in large trees along coasts, lakes, and rivers 

(Beuhler 2000).  

This species has not been 
documented as nesting or roosting 
within the Mine ROI; however, it 
could incidentally fly through the 
Mine ROI.  

This species is known to occur 
during the winter within the 
Generating Station ROI, particularly 
along the San Juan, La Plata, and 
Animas rivers (eBird 2012).  

Yes, suitable habitat occurs within 
the Generating Station ROI. The 
species is known to occur within 
the Generating Station ROI.  

Bendire’s thrasher 
Toxostoma bendirei   X Sa  

Typically inhabits sparse desert shrubland and open 
woodland with scattered shrubs or trees. In higher elevations, 
can be found in sagebrush shrublands with scattered junipers 
(England and Laudenslayer 1993).  

Shrublands with scattered junipers 
within the Mine ROI may provide 
habitat for this species. This species 
was observed within the San Juan 
Mine Lease Area in 1980 (LGL 
1980). 

Shrublands with scattered juniper 
within the Generating Station ROI 
may provide habitat for this species. 
There is a record for this species on 
the Shiprock BBS route from 1997 
(Hawksworth 1997). 

Yes, this species is known to occur 
within the Mine ROI and 
Generating Station ROI.  

Black swift 
Cypseloides niger   X   

Habitat specialist utilizing high, inaccessible cliffs near 
permanent water. Breeding is common near waterfalls 
(BISON-M 2017). 

The current range of the species is 
outside the Mine ROI.  

The current range of the species is 
outside the Generating Station ROI.  

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI. 
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Species 
Common Name 
Scientific Name 

NNHP 
Status 

FWS ESA 
Status 

FWS 
BCC 

Status 
BLM Status 

New 
Mexico 
Status 

Preferred Habitat Potential to Occur: 
Mine Region of Influence (ROI) 

Potential to Occur: 
Generating Station Region of 

Influence (ROI) 

Carry Forward for Further 
Analysis 

Brewer’s sparrow 
Spizella breweri   X   

Occurs throughout western North America and is a summer 
resident and migrant in New Mexico (Sibley 2003). Found in 
areas of desert scrub, sagebrush flats, juniper savannahs, 
open prairie, and piñon-juniper woodlands (BISON-M 2017; 
USFS 1997). 

Suitable habitat for this species 
occurs within the Mine ROI. 

Suitable habitat for this species 
occurs within the Generating 
Station ROI. 

Yes, suitable habitat is present 
within the Mine ROI and 
Generating Station ROI.  

Broad-billed hummingbird 
Cynanthus latirostris      T 

In the U.S., found primarily in riparian woodlands at low-to-
moderate elevations, hackberry thickets, and similar 
vegetation. In New Mexico, known to breed in Guadalupe 
Canyon and the Peloncillo Mountains. There are confirmed 
records for Bernalillo, Dona Ana, Eddy, Grant, Otero, San 
Miguel, and Valencia counties (NMDGF 2016).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, the species is not known to 
occur within the Mine ROI or 
Generating Station ROI. 

Brown pelican 
Pelecanus occidentalis      E 

Found in coastal marine and estuarine habitats throughout the 
year. Rare inland, but regularly visits inland waters of the 
southwest after breeding (NMDGF 2016).  

No suitable habitat is present with 
the Mine ROI.  

Although the species has been 
observed at Morgan Lake (eBird 
2012), south of the San Juan Mine, 
no occurrences have been 
documented within the Generating 
Station ROI. 

No, the species is not known to 
occur within the Mine ROI or 
Generating Station ROI. 

Burrowing owl 
Athene cunicularia   X Sa  

Breeds in much of the western U.S. and inhabits a wide 
variety of arid and semi-arid environments characterized by 
sparse vegetation and bare ground providing good visibility 
of the surrounding area (FWS 2003). Burrowing owls do not 
create their own burrows; consequently, habitat occupied by 
this species must have available burrows created by other 
species, including prairie dogs, badgers, and foxes (Poulin et 
al. 2011).  

This species has been documented 
within the DLE area (TRC Mariah 
1998; Hawks Aloft 2007; Ecosphere 
2017h) and within the San Juan Mine 
lease area (LGL 1980; Ecosphere 
2009, 2010a, 2011, 2012b, 2013, 
2014, 2015, 2016a, 2017h). 

This species has been documented 
within the Generating Station ROI 
(Hawks Aloft 2007, 2008).  

Yes, the species is known to occur 
within the Mine ROI and 
Generating Station ROI. 

Chestnut-collared longspur 
Calcarius ornatus    Sa  

A native prairie specialist that winters in grasslands, deserts, 
and plateaus dominated by low grasses and forbs, where most 
vegetation is less than 1.5 feet high (Raitt and Pimm 1976; 
Bleho 2015).  

The current range of the species is 
outside the Mine ROI.  

The current range of the species is 
outside the Generating Station ROI.  

No, the species is not known to 
occur within the Mine ROI or 
Generating Station ROI. 

Common black hawk 
Buteogallus anthracinus     T 

Occurs in riparian deciduous woodlands along permanent 
lowland streams. Known to occur at lower elevations south 
of Albuquerque (NMDGF 2016).  

The current range of the species is 
outside the Mine ROI.  

The current range of the species is 
outside the Generating Station ROI. 

No, the species is not known to 
occur within the Mine ROI or 
Generating Station ROI. 

Ferruginous hawk 
Buteo regalis 

Group 3 
   Sa  

Nests in badlands or grasslands surrounded by flat or rolling 
terrain and prefers elevated nest sites such as buttes, utility 
poles, and juniper trees. Habitat surrounding nest site must 
support populations of their preferred prey items of rabbits, 
prairie dogs, ground squirrels, and gophers. (Mikesic and 
Roth 2008). 

This species has been documented 
within the Mine ROI (TRC Mariah 
1998). 

This species has been documented 
within the Generating Station ROI 
(TRC Mariah 1990a, 1995a, 1998).  

Yes, the species is known to occur 
within the Mine ROI and 
Generating Station ROI.  

Golden eagle 
Aquila chrysaetos Group 3  X Sa  

In the western U.S., found in mostly open habitats in 
mountainous, canyon terrain. Nests primarily on cliffs. A 
year-round resident in New Mexico (Kochert et al. 2002).  

This species has successfully nested 
within the DLE area (TRC Mariah 
1998; Hawks Aloft 2007, 2008; 
Ecosphere 2009, 2010b, 2011, 2015, 
2016a, 2017h). This species is 
commonly observed within the Mine 
ROI.  

This species is known to occur 
within the Generating Station ROI 
(LGL 1980; TRC Mariah 1990a; 
Mikesic 2008c; Ecosphere 2013, 
2014; BLM 2016b; Ecosphere 
2017h).  

Yes, the species is known to occur 
within the Mine ROI and 
Generating Station ROI.  

Grace’s warbler 
Dendroica graciae   X   

Uncommon breeders in the northwestern portion of New 
Mexico. Typically found in pine-oak forests (Kaufman 
1996). Can tolerate habitats that have been lightly to 
moderately disturbed (BISON-M 2017).  

No suitable habitat exists within the 
ROI. 

Suitable habitat for this species 
occurs within the Generating 
Station ROI. 

Yes, potential habitat is present 
within the Generating Station ROI.  
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Species 
Common Name 
Scientific Name 

NNHP 
Status 

FWS ESA 
Status 

FWS 
BCC 

Status 
BLM Status 

New 
Mexico 
Status 

Preferred Habitat Potential to Occur: 
Mine Region of Influence (ROI) 

Potential to Occur: 
Generating Station Region of 

Influence (ROI) 

Carry Forward for Further 
Analysis 

Gray vireo 
Vireo vicinior   X  T 

An uncommon resident in the Four Corners area in the 
southwestern U.S. (Sibley 2003). The species is patchily 
distributed throughout their range and occurs in piñon-juniper 
woodlands, sagebrush shrublands, and dry oak chaparral 
(DeLong and Williams 2006; NMDGF 2016). 

Habitat for this species occurs within 
the Mine ROI; however, this species 
has not been documented during bird 
and wildlife surveys conducted for 
the San Juan Mine (Ecosphere 
2017i).  

Habitat for this species occurs 
within the Generating Station ROI; 
however, this species is not known 
to occur with the Generating Station 
ROI.  

Yes, potential habitat for this 
species is found within the Mine 
ROI and Generating Station ROI.  

Least tern 
Sternula antillarum     

E 
(Verified) E 

Breeds in colonies on broad, level expanses of open sandy or 
gravelly beach, dredge spoil, and other open shoreline areas. 
More rarely, breeds inland on broad river valley sandbars 
(Thompson et al. 1997). In New Mexico, known to breed in 
the southeastern part of the state at Bitter Lake National 
Wildlife Refuge and Brantley Reservoir (NMDGF 2016).  

No suitable habitat exists within the 
Mine ROI.  

Marginally suitable habitat exists in 
small areas along the San Juan 
River within the Generating Station 
ROI. This species is not known to 
occur within the Generating Station 
ROI.  

No, the species is not known to 
occur within the Mine ROI or 
Generating Station ROI. 

Lesser yellowlegs 
Tringa flavipes   X   

This species is a somewhat common migrant through New 
Mexico. Generally associated with areas of shallow water 
with little or no emergent vegetation, including shoreline 
habitats, sandbars, mud flats, and playas, with an abundant 
food source of worms, mollusks, crustaceans, and aquatic 
insects (BISON-M 2017). 

Suitable habitat may be present along 
the San Juan River within the 
southwestern portion of the Mine 
ROI. 

Suitable habitat is present within the 
Generating Station ROI.  

Yes, potential habitat is present 
within the Generating Station ROI.  

Lewis’s woodpecker 
Melanerpes lewis   X   

An uncommon resident in northern New Mexico, the species 
prefers open woodlands and is often associated with 
ponderosa pine habitats. Prefers dead or dying tree snags for 
nesting (Butler et al 2014). 

No suitable habitat for this species 
occurs within the Mine ROI. 

No suitable habitat for this species 
occurs within the Generating 
Station ROI. 

No, suitable habitat is not present 
within the Mine ROI or Generating 
Station ROI.  

Loggerhead shrike 
Lanius ludovicianus    Sa  

Found in a wide variety of habitats, including scrubland, 
Douglas fir, ponderosa pine, aspen, chaparral, and piñon-
juniper forest types. Ranges from agricultural lands on the 
prairies to montane meadows. Nests in sagebrush areas, 
desert scrub, piñon-juniper woodlands, and woodland edges 
(BISON-M 2017).  

This species is commonly observed 
within the DLE area (Ecosphere 
2009, 2010b, 2011, 2012b, 2013, 
2014, 2015, 2016a, 2017h).  

Suitable habitat is present within the 
Generating Station ROI. This 
species is likely to occur.  

Yes, the species is known to occur 
within the Mine ROI and suitable 
habitat is present within the 
Generating Station ROI.  

Long-billed curlew 
Numenius americanus   X   

An uncommon migrant in northwestern New Mexico 
(Kaufman 1996). Can be found primarily on shortgrass 
prairies and reservoirs. Breeds in prairies, grassy meadows, 
and usually near water (BISON-M 2017). 

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, the species is not known to 
occur within the Mine ROI or 
Generating Station ROI. 

Long-eared owl 
Asio otus   X   

Can be found in a variety of habitats, including desert scrub, 
piñon-juniper woodlands, and ponderosa/oak forested areas. 
Prefers areas of dense trees for roosting and open areas for 
hunting (BISON-M 2017).  

Suitable habitat occurs within the 
Mine ROI. An occurrence of the 
species has been documented within 
the San Juan Mine lease area 
(Ecosphere 2009). 

Suitable habitat occurs within the 
Generating Station ROI.  

Yes, potential habitat is present 
within the Mine ROI and 
Generating Station ROI. The 
species is known to occur within 
the Mine ROI.  

Marbled godwit 
Limosa fedoa   X   

An uncommon migrant throughout New Mexico, the species 
can be found along mudflats, marshes, and ponds (BISON-M 
2017). 

No suitable habitat for this species 
occurs within the Mine ROI. 

No suitable habitat for this species 
occurs within the Generating 
Station ROI. 

No, suitable habitat is not present 
within the Mine ROI or Generating 
Station ROI.  

Mexican spotted owl 
Strix occidentalis lucida Group 3   

T 
(Peripheral)  

Range from central Colorado and central Utah, south through 
Arizona and New Mexico into Mexico (Merick and Roth 
2008). Nests in caves, cliffs, and trees in steep-walled 
canyons of mixed conifer forests. Habitat consists of remote 
areas with high canopy closure and high stand diversity that 
is multilayered with large mature trees, downed logs, snags, 
and stand decadence, as indicated by the presence of 
mistletoe (FWS 1995).  

No suitable habitat for this species 
occurs within the Mine ROI. 

Potentially suitable habitat for the 
species is present within the 
Generating Station ROI  

Yes, potential suitable habitat is 
present within the Generating 
Station ROI. 
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Mountain plover  
Charadrius montanus    Sa  

Breeds in flat, open grasslands with low, sparse vegetation. 
Often associated with prairie dog towns and intensive grazing 
(Knopf and Wunder 2006).  

The current range of the species is 
outside Mine ROI (BISON-M 2017). 

The current range of the species is 
outside Generating Station ROI 
(BISON-M 2017). 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Olive-sided flycatcher 
Contopus cooperi   X   

This species utilizes a wide variety of habitats at varying 
elevations. Primarily found in coniferous forests and are an 
edge species using forested areas adjacent to meadows, 
canyons, streams, rivers, or other openings (Butler et 
al. 2014).  

No suitable habitat occurs within the 
Mine ROI. 

Marginally suitable habitat is 
present within the Generating 
Station ROI. 

Yes, potentially suitable habitat, 
although marginal, occurs within 
the Generating Station ROI. 

Peregrine falcon 
Falco peregrinus     Sa T 

Nests primarily on steep, high cliff ledges or potholes with 
nearby large, open areas for foraging. Foraging habitat 
quality is an important factor and often includes extensive 
wetland or forest habitat within the hunting range. In New 
Mexico, found in wooded and forested areas 
(BISON-M 2017). 

No suitable habitat occurs within the 
Mine ROI. 

Suitable habitat occurs within the 
Generating Station ROI.  

Yes, potential habitat is present 
within the Generating Station ROI. 

Pinyon jay 
Gymnorhinus cyanocephalus   X Sa  

Primarily associated with piñon-juniper habitat, but also 
breeds in scrub oak, chaparral, sagebrush, and ponderosa pine 
forests. May forage or disperse through desert scrub/shrub 
habitat (Balda 2002).  

This species has been documented 
within the DLE area (Ecosphere 
2016a).  

This species is known to occur 
within piñon and juniper woodlands 
within the Generating Station ROI 
(eBird 2012).  

Yes, this species is known to occur 
within the Mine ROI and 
Generating Station ROI.  

Prairie falcon 
Falco mexicanus    Sa  

Occurs in arid, open regions of grassland or scrub vegetation 
with cliff formations that are high and inaccessible. Breeding 
cliffs are sometimes in semi-open regions with scattered 
conifer trees and occasionally dense woodlands 
(Steenhof 2013).  

This species is known to occur 
within the DLE area (Ecosphere 
2017i).  

This species breeds within the 
Generating Station ROI (Hawks 
Aloft 2007, 2008). 

Yes, this species is known to occur 
within the Mine ROI and 
Generating Station ROI.  

Rufous hummingbird 
Selasphorus rufus   X   

The species can be observed while migrating through New 
Mexico in habitats including forest edges, streamsides, 
lowlands, and mountain meadows (Kaufman 1996).  

Suitable habitat may be present along 
the San Juan River in the 
southwestern portion of the Mine 
ROI.  

Suitable habitat occurs within the 
Generating Station ROI. The 
species has been documented within 
the Generating Station ROI (eBird 
2012).  

Yes, the species is known to occur 
within the Generating Station ROI. 
Suitable habitat is present within 
the Mine ROI and Generating 
Station ROI. 

Snowy plover 
Charadrius alexandrines   X   Inhabits areas near water, with a preference for sandy, 

alkaline beaches, flats, and shores (BISON-M 2017). 
The current range of the species is 
outside Mine ROI. 

The current range of the species is 
outside Generating Station ROI. 

No, the species is not known to 
occur within the Mine ROI or 
Generating Station ROI. 

Southwestern willow flycatcher 
Empidonax traillii extimus Group 2 E  

E 
(Verified) E 

Occurs in dense riparian habitats along streams, rivers, and 
other wetlands. Habitat types for this species include native 
broadleaf riparian, monotypic exotic (tamarisk and Russian 
olive), and mixed exotic/native broadleaf. Habitat occurs at 
elevations below 8,500 feet. Primarily prefers very dense 
mid-story (i.e., 6.6 to 9.8 feet tall) stands of riparian 
vegetation that are at least 33 feet wide (FWS 1997).  

This species has not been 
documented within the Mine ROI. 
Riparian vegetation surrounding 
stock ponds within the Mine ROI do 
not exhibit the structure and density 
preferred by this species for 
breeding.  

Habitat for this species occurs 
within the Generating Station ROI. 
Willow flycatchers are routinely 
detected during early-season 
protocol surveys (Ecosphere 2016b; 
FWS 2015a). This species is a rare 
breeder within the Generating 
Station ROI. The closest-known 
breeding territory is located 
downstream of Shiprock, New 
Mexico (FWS 2015a). 

Yes, the species is known to occur 
within the Generating Station ROI 
and suitable habitat is present 
within the Generating Station ROI.  

Virginia’s warbler 
Vermivora virginiae   X   

Commonly found throughout New Mexico during breeding 
and migration seasons. The species occurs in dense, shrub 
habitats with scattered trees or open woods on arid slopes 
(Sibley 2003). Occurs in piñon-juniper woodlands and mixed 
conifer forests with oak understory, as well as in wooded 
prairie streamsides (BISON-M 2017). 

Suitable habitat for this species 
occurs within the Mine ROI.  

The species has been observed 
within the Generating Station ROI 
(eBird 2012). 

Yes, suitable habitat is present 
within the Mine ROI and 
Generating Station ROI.  
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Willow flycatcher  
Empidonax traillii   X   

Occurs in bushes, willow thickets, shrubby fields, and 
riparian corridors. Breeds in thickets of deciduous trees and 
shrubs (especially willows) or along woodland edges. Often 
found near streams or marshes (Kaufman 1996).  
 
Note: Three of the four subspecies of the willow flycatcher 
(Empidonax trailii) occur in New Mexico: Empidonax trailii 
brewsteri, Empidonax trailii adastus, and Empidonax trailii 
extimus (BISON-M 2017). Epidonax trailii extimus is 
recognized as the southwestern willow flycatcher, which is 
discussed above. This section describes the other two 
subspecies.  

Suitable habitat for this species 
occurs within the Mine ROI. 

Suitable habitat for this species 
occurs within the Generating 
Station ROI. 

Yes, suitable habitat is present 
within the Mine ROI and 
Generating Station ROI.  

Yellow-billed cuckoo (western) 
Coccyzus americanus 
occidentalis 

Group 2 T  T 
(Verified)   

Breeds almost exclusively in riparian woodlands along rivers 
and streams and in wide, riverine valleys. Prefers developed 
canopies and dense understory vegetation greater than 12.3 
acres (FWS 2014a; Halterman et al. 2015).  

Suitable habitat for this species may 
be present along the San Juan River 
in the southwestern portion of the 
Mine ROI. This species has not been 
documented within the Mine ROI.  

Habitat for this species occurs 
within the Generating Station ROI, 
primarily along the San Juan River. 
Occurrences of the species have 
been documented by BLM in five 
locations along the San Juan River 
between the Hogback and 
Bloomington, New Mexico.  

Yes, potentially suitable habitat 
exists within the Mine ROI and 
Generating Station ROI. The 
species is known to occur within 
the Generating Station ROI.  

Fish          

Colorado pikeminnow 
Ptychocheilus lucius Group 2 E  E 

(Hypothetical) E 

Endemic to large and medium sized rivers in the Colorado 
River Basin. Adults require pools, deep runs, and eddy 
habitats maintained by high spring flows. These flows flush 
sediments from spawning areas and maintain channel and 
habitat diversity, including side channel and backwater areas 
that are the primary rearing habitat of larvae and juveniles. 
The species can make extended migrations of hundreds of 
kilometers to spawn. Larval fish are moved downstream by 
currents and find suitable rearing areas in backwaters and 
side channels. Current distribution includes portions of the 
Green, Yampa, Little Snake, White, Price, and lower 
Duchesne, Gunnison, Delores, and upper Colorado rivers, as 
well as the San Juan River. Within the San Juan River, it has 
been observed from Lake Powell, as far upstream as 
Farmington (OSMRE 2015). 

This species may be present in the 
San Juan River in the southwest 
portion of the Mine ROI.  

This species is known to occur 
within the Generating Station ROI. 
This species has been restocked in 
the San Juan River on multiple 
occasions. This species has been 
observed or captured during fish 
surveys on the San Juan River 
within the Generating Station ROI 
(Ryden 2000a, 2000b, 2003a, 
2003b, 2004, 2005, 2006, 2007, 
2008, 2009, 2010; Morel 2011, 
2012; Ryden 2012; Cheek 2013, 
2014, 2015; Schleicher and Ryden 
2013; Schleicher 2014; 2015).  

Yes, the species is known to occur 
within the Generating Station ROI.  

Humpback chub 
Gila cypha Group 2     

Known from the Colorado River and its major tributaries: 
Green, Yampa, White, and Little Colorado. Found in canyon-
bound stretches of large rivers with eddies, sheltered 
shorelines, and high spring flows (FWS 1994; NatureServe 
2015). On the Navajo Nation, known from the Little 
Colorado River and the Colorado River (Mikesic and 
Roth 2008).  

The current range of the species is 
outside Mine ROI. 

The current range of the species is 
outside Generating Station ROI. 

No, the species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.8-13 

Species 
Common Name 
Scientific Name 

NNHP 
Status 

FWS ESA 
Status 

FWS 
BCC 

Status 
BLM Status 

New 
Mexico 
Status 

Preferred Habitat Potential to Occur: 
Mine Region of Influence (ROI) 

Potential to Occur: 
Generating Station Region of 

Influence (ROI) 

Carry Forward for Further 
Analysis 

Razorback sucker 
Xyrauchen taxanus Group 2 E  E 

(Hypothetical)  

Endemic to the Colorado River Basin. Adults use deep runs, 
eddies, backwaters, and flooded off-channel areas in the 
spring; runs and pools during the summer; and low-velocity 
runs, pools, and eddies in the winter. Makes long migrations 
to spawn and young are dispersed downstream by flow. 
Young fish require low velocity, warm, shallow habitats 
associated with backwaters, tributary mouths, and side 
channels. Current distribution includes portions of the Green, 
Yampa, White, Duchesne, upper Colorado, Gunnison, and 
San Juan River in the upper Colorado River basin. Within the 
San Juan, it has been observed from Lake Powell as far 
upstream as the fish passage weir in Farmington (operated by 
the Public Service Company of New Mexico) 
(OSMRE 2015). 

This species may be present in the 
San Juan River in the southwest 
portion of the Mine ROI.  

Habitat for this species occurs 
within the Generating Station ROI. 
This species has been documented 
during fish surveys within the 
Generating Station ROI (Ryden 
2000a, 2000b, 2003a, 2003b, 2004, 
2005, 2006, 2007, 2008, 2009, 
2010; Morel 2011, 2012; Ryden 
2012; Cheek 2013, 2014, 2015; 
Schleicher and Ryden 2013; 
Schleicher 2014; 2015). No wild 
razorback suckers have been 
collected since 1988 (Ryden 
2000b).  

Yes, this species is known to occur 
within the Generating Station ROI.  

Roundtail chub 
Gila robusta Group 2    E 

Endemic to the Colorado River Basin. Typically inhabits 
riverine habitats, where it is generally found in deep pools 
and eddies along large streams. Often associated with cover 
elements and are tolerant of a wide range of temperatures 
(OSMRE 2015). A distinct population was also federally 
proposed as threatened in a range outside of the San Juan 
DLE area. However, as the result of new scientific 
classification information, the FWS is withdrawing its 
proposal to list the distinct population segment of the 
roundtail chub in the Lower Colorado River Basin (Arizona 
and New Mexico) as a threatened species under the ESA 
(FWS 2017b). Individuals of the Upper Colorado River 
Distinct Population Segment are found in the Little Colorado 
River and its tributaries. Individuals of the non-candidate 
Upper Colorado River Distinct Population Segment are found 
within the San Juan and Mancos rivers. Rarely encountered 
in recent surveys of the San Juan River; they have been found 
from Shiprock to near Lake Powell. 

This species may be present in the 
San Juan River in the southwest 
portion of the Mine ROI. This 
species has not been documented 
within the Mine ROI.  

Habitat for this species occurs 
within the Generating Station ROI. 
This species has been documented 
during fish surveys within the 
Generating Station ROI, but there is 
likely not a breeding population 
within the San Juan River 
(Ryden 2000a, 2000b, 2003b, 2009, 
2010; Schleicher and Ryden 2013).  

Yes, this species is known to occur 
within the Generating Station ROI.  

Zuni bluehead sucker 
Catostomus discobolus yarrowi  E  E 

(Peripheral)  

Limited to headwaters of the Zuni drainage. Currently limited 
in New Mexico, mainly to the Rio Nutria upstream of the 
mouth of the Nutria Box Canyon near the eastern boundary 
of the Zuni Indian Reservation, the Rio Pescado, and the 
Agua Remora (Propst 1999; FWS 2014b).  

The current range of the species is 
outside the Mine ROI.  

The current range of the species is 
outside the Generating Station ROI.  

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Insects          

Western seep fritillary  
Speyeria nokomis Group 3     

Known from 10 populations in the Chuska Mountains and 
Defiance Plateau. Occurs in perennially wet meadows 
associated with seeps, springs, and streams. Violets are a 
critical habitat component for larvae (Mikesic and 
Roth 2008).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI.  

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Mammals          

Bighorn sheep  
Ovis canadensis Group 3     

Occupies steep, high-mountain terrain dominated by grass, 
low shrubs, rock cover, and areas near open escape. On the 
Navajo Nation, known from the San Juan River in Utah, and 
Marble Canyon of the Colorado River (Mikesic and 
Roth 2008).  

This species is not known to occur 
within the Mine ROI. There is no 
potential habitat for this species in 
the Mine ROI.  

This species is not known to occur 
within the Generating Station ROI. 
There is no potential habitat for this 
species in the Generating Station 
ROI.  

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  
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Black-footed ferret  
Mustela nigripes Group 2     

Limited to prairie dog colonies in open habitat such as 
grasslands, steppe, and shrub steppe. Depend on prairie dogs 
for their burrows and as a food source (FWS 2013). No 
black-footed ferrets have been observed in New Mexico 
since 1934 (BISON-M 2017).  

Surveys have been completed for this 
species within the San Juan Mine. No 
black-footed ferrets or definitive sign 
of ferrets have been observed within 
the San Juan Mine (LGL 1980; TRC 
Mariah 1998; Ecosphere 2009). The 
current range of the species is outside 
the Mine ROI (FWS 2013). 

This species is not known to occur 
within the Generating Station ROI. 
The current range of the species is 
outside the Generating Station ROI.  

No, this species is not known to 
occur within the Mine ROI or the 
Generating Station ROI.  

Canada lynx  
Lynx canadensis  T    

Prefers mature boreal and montane forests dominated by 
coniferous or mixed forest with thick undergrowth and 
downed woody debris for cover and denning. Closely 
associated with snowshoe hares, their preferred prey 
(FWS 2000). 

This species is not known to occur 
within the Mine ROI. There is no 
potential habitat for this species in 
the Mine ROI. 

This species is not known to occur 
within the Generating Station ROI; 
however, potentially suitable habitat 
is present within the Generating 
Station ROI. 

Yes, potential habitat is present 
within the Generating Station ROI.  

Cebolleta pocket gopher 
Thomomys bottae [umbrinus] 
paguatae 

   Sa  

Currently known only from a small area in Cibola County. 
Found in perennial riparian vegetation that includes willow, 
cottonwood, alder, and maple. Surrounding uplands include 
large sandstone cliffs with juniper, piñon, and sage 
(BISON-M 2017).  

This species is not known to occur 
within the Mine ROI. There is no 
potential habitat for this species 
within the Mine ROI. 

This species is not known to occur 
within the Generating Station ROI. 
There is no potential habitat for this 
species within the Generating 
Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Gunnison’s prairie dog 
Cynomys gunnisoni    Sa  

Lives in colonies in grassland and open shrubland habitats, 
abandoned land, valley floors, stream valleys, mountain 
meadows, high-elevation plateaus and benches, and 
intermountain valleys (Knowles 2002; Cassola 2016). 

This species has been documented 
within the DLE area (Hawks Aloft 
2007, 2008; Ecosphere 2009, 2010a, 
2011, 2012b, 2013, 2014, 2015, 
2016a, 2017h).  

This species is well-documented 
within the Generating Station ROI 
(LGL 1980; Hawks Aloft 2007, 
2008; Ecosphere 2009, 2010a, 
2011, 2012b, 2013, 2014, 2015, 
2016a, 2017h).  

Yes, this species is known to occur 
within the Mine ROI and 
Generating Station ROI.  

New Mexico meadow jumping 
mouse  
Zapus hudsonius luteus 

 E  E 
(Peripheral)  

Endemic to portions of Colorado, New Mexico, and Arizona. 
Occurs along riparian corridors with dense vegetation along 
intermittent or perennial streams, with adjacent uplands for 
foraging, breeding, and hibernation, between 4,500 feet and 
8,750 feet in elevation. Often found in tall grass-sedge and 
willow-alder riparian-associated meadows and streams 
(FWS 2014c). 

Potential habitat for this species may 
be present along the San Juan River 
in the southwestern portion of the 
Mine ROI.  

Suitable habitat for this species 
occurs within the Generating 
Station ROI along perennial river 
corridors.  

Yes, potential habitat is present 
within the Mine ROI and 
Generating Station ROI.  

Pronghorn antelope  
Antilocapra americana Group 3     

The range of pronghorn antelope includes most of the 
western U.S. from south-central Canada to Texas. The 
species can be found in rolling grasslands and desert scrub, 
often with scattered trees and shrubs (Mikesic and 
Roth 2008). 

This species is well-documented 
within the Mine ROI (Ecosphere 
2009, 2010a, 2011, 2012b, 2013, 
2014, 2015, 2016a, 2017h).  

This species is well-documented 
within the Generating Station ROI 
(Ecosphere 2009, 2010a, 2011, 
2012b, 2013, 2014, 2015, 2016a, 
2017h).  

Yes, this species is known to occur 
within the Mine ROI and 
Generating Station ROI.  

Spotted bat  
Euderma maculatum    Sa T 

Preferred habitat consists of meadows in subalpine 
coniferous forest. Also recorded in a wide variety of habitats, 
from riparian, Great Basin desert shrub, and piñon-juniper 
woodlands, to ponderosa pine. Rocky cliffs are important for 
roosting. Permanent water sources are important for foraging 
(Luce and Keinath 2007).  

Potential habitat for this species is 
present within the Mine ROI. This 
species has not been documented 
within the Mine ROI.  

This species was not documented 
during bat surveys in 1980 (LGL 
1980). Potential habitat occurs 
within the Generating Station ROI.  

Yes, potential habitat is present 
within the Mine ROI and 
Generating Station ROI.  

Townsend’s big-eared bat 
Corynorhinus townsendii    Sa  

Roosts mostly in caves or mines, but also in abandoned 
buildings. Rock crevices and hollow trees are used as roost 
sites. In summer, this species occurs widely across the state 
and can be found over desert scrub, desert-mountains, oak-
woodland, piñon-juniper, and coniferous forests (Gruver and 
Keinath 2006; BISON-M 2017).  

Potential habitat for this species is 
present within the Mine ROI. This 
species has not been documented 
within the Mine ROI.  

This species was documented 
during surveys in 1980 (LGL 1980). 
Potential habitat occurs throughout 
the Generating Station ROI.  

Yes, potential habitat is present 
within the Mine ROI and 
Generating Station ROI. The 
species is known to occur within 
the Generating Station ROI. 
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Plants          

Acoma fleabane  
Erigeron acomanus Group 3   Sa  

Occurs in sandy slopes and benches beneath sandstone cliffs 
of the Entrada Sandstone Formation in piñon-juniper 
woodland between 6,900 and 7,100 feet. Known from 
McKinley and Cibola counties, New Mexico 
(NMRPTC 2005).  

The current range of the species is 
outside the Mine ROI.  

The current range of the species is 
outside the Generating Station ROI.  

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Alcove bog-orchid  
Platanthera zothecina Group 3     

Found in seeps, hanging gardens, and moist streamsides in 
desert shrub, piñon-juniper, and ponderosa pine communities. 
Found in southern Utah and northeastern Arizona (Mikesic 
and Roth 2008).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Alcove death camas  
Zigadenus vaginatus Group 3     

Found in hanging gardens and seeps in Navajo Sandstone 
between 3,700 and 6,700 feet. Endemic to the Colorado 
Plateau in southern Utah and northern Arizona (Mikesic and 
Roth 2008).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI. 

Alcove rock daisy  
Perityle specuicola Group 3     

Endemic to Grand and San Juan counties in Utah. Found in 
hanging gardens between 3,690 and 4,000 feet (Mikesic and 
Roth 2008).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI. 

Aztec gilia 
Aliciella formosa    Sa E 

Occurs in salt desert scrub communities on nearly barren clay 
hills in soils derived from the Nacimiento Formation between 
5,000 and 6,000 feet (NMRPTC 2005).  

The Mine ROI is not located within 
the Nacimiento Formation; therefore, 
no suitable habitat is present.  

A segment of the Nacimiento 
Formation is within the eastern 
portion of the Generating Station 
ROI, providing potentially suitable 
habitat for the species.  

Yes, potential habitat is present 
within the Generating Station ROI.  

Brack hardwall cactus 
Sclerocactus cloverase ssp. 
brackii 

   Sa E 

Occurs in desert scrub and scattered juniper communities. 
Found in sandy clay of the Nacimiento Formation in sparsely 
vegetated areas between 5,000 and 6,000 feet 
(NMRPTC 2005).  

The Mine ROI is not located within 
the Nacimiento Formation; therefore, 
no suitable habitat is present. 

A segment of the Nacimiento 
Formation is within the eastern 
portion of the Generating Station 
ROI, providing potentially suitable 
habitat for the species.  

Yes, potential habitat is present 
within the Generating Station ROI. 

Brady pincushion cactus  
Pediocactus bradyi Group 2     

Occurs on Kaibab limestone chips overlaying soils derived 
from Moenkopi shale and sandstone. Found on gently sloping 
benches between 3,340 and 5,200 feet in elevation. Found in 
Coconino County, Arizona (Mikesic and Roth 2008).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Cronquist milkvetch  
Astragalus cronguistii Group 3     

Occurs in Cutler, Morrisson, and Mancos Shale between 
4,750 and 5,800 feet. Found in salt desert shrub and 
blackbrush communities on sandy or gravelly soils. Known 
from San Juan County, Utah, and Montezuma, Mesa, and 
Garfield counties, Colorado (Mikesic and Roth 2008).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Cutler’s milkvetch  
Astragalus cutleri Group 2     

Found in warm, desert shrub communities with sandy 
seleniferous soils, on Shinarump and Chinle formations 
around 3,800 feet. Known from San Juan County, Utah 
(Mikesic and Roth 2008).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Fickeisen plains cactus 
Pediocactus peeblesianus ssp. 
Fickeiseniae 

Group 3     

Occurs in soils overlain by Kaibab limestone or Navajoan 
desert along canyon rims and flat terraces adjacent to washes 
between 4,000 and 6,000 feet in elevation. Typically occurs 
in limestone chips. Known from Coconino and Mojave 
counties in Arizona (Mikesic and Roth 2008).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Galisteo sand verbena  
Abronia bigelovii    Sa  

Also known as tufted sand verbena. Endemic to Todilto 
gypsum outcrops that are known from a few scattered 
locations. Found in Sandoval, Santa Fe, and Rio Arriba 
counties (NMRPTC 2005). 

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  
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Species 
Common Name 
Scientific Name 

NNHP 
Status 

FWS ESA 
Status 

FWS 
BCC 

Status 
BLM Status 

New 
Mexico 
Status 

Preferred Habitat Potential to Occur: 
Mine Region of Influence (ROI) 

Potential to Occur: 
Generating Station Region of 

Influence (ROI) 

Carry Forward for Further 
Analysis 

Goodding’s onion  
Allium gooddingii Group 3     E 

Occurs in moist, shaded canyon bottoms in climax conifer 
forests. Occasionally found in moist soils on north-aspect 
slopes, usually adjoining stream-bottom populations. Found 
in Rocky Mountain montane conifer and subalpine conifer 
forest at elevations from 7,500 to 12,000 feet 
(NMRPTC 2005).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI. 

Grama grass cactus  
Sclerocactus papyracanthus    Sa  

Restricted to fine, sandy clay loams and red sandy soils of 
open flats at 5,000 to 7,000 feet in elevation. Often found on 
highly erodible sites. Grows in or near fairy rings of blue 
grama grass in grasslands or piñon-juniper woodlands 
(AGFD 1995). Found in Rio Arriba and McKinley County in 
the Farmington Field Office BLM district (Matthews 1994). 

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Knight’s milkvetch  
Astragalus knightii    Sa  

Restricted to a small area near Prieta Mesa, south of Cabezon 
Peak in Sandoval County. Occurs as a few small, scattered 
colonies on outcrops of the Dakota Sandstone in piñon-
juniper communities (NMRPTC 2005). 

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Knowlton’s cactus  
Pediocactus knowltonii  E   E 

Occurs in alluvial deposits that form rolling, gravelly hills in 
piñon-juniper and sagebrush communities between 6,200 and 
6,400 feet near the Los Piños River at the New 
Mexico/Colorado border (NMRPTC 2005).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or the 
Generating Station ROI.  

Mancos milkvetch  
Astragalus humillimus  Group 2 E   E 

Occurs in cracks and depressions of flat, exfoliating sheets of 
Point Lookout Sandstone and Cliffhouse Sandstone of the 
Mesa Verde Group at 5,000 to 6,500 feet in elevation 
(NMRPTC 2005).  

Potential habitat exists in the 
southwestern portion of the buffer in 
the Mine ROI.  

This species is known to occur 
within the western portion of the 
Generating Station ROI (NMRTPC 
1999). 

Yes, suitable habitat is present 
within the Generating Station ROI. 

Mancos saltbush  
Proatriplex pleiantha    Sa  

Occurs in desert badlands of the Colorado Plateau on saline 
clay soils of the Mancos and Fruitland shale formations from 
5,000 to 5,500 feet in elevation (NMRPTC 2005).  

Habitat for this species occurs within 
the Mine ROI. 

This species has been documented 
in the Generating Station ROI (TRC 
Mariah 1995b; 1998). 

Yes, suitable habitat is present 
within the Mine ROI and the 
Generating Station ROI.  

Marble Canyon milkvetch  
Astragulus cremnophylax var. 
hevroni  

Group 3     
Found in crevices and depressions with shallow soils on 
Kaibab limestone on rim-rock benches at around 5,000 feet. 
Found in Cocnino County, Arizona (Mikesic and Roth 2008).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Mesa Verde cactus  
Sclerocactus mesae-verdae  Group 2 T   E 

Occurs in highly alkaline soils in sparse shale or adobe clay 
badlands of the Mancos and Fruitland Formations between 
4,000 and 5,550 feet in elevation (NMRPTC 2005).  

Marginal habitat for this species 
occurs in the Mine ROI.  

This species is known to occur 
within the Generating Station ROI 
(NMRPTC 2005; BLM 2003). 

Yes, suitable habitat is present 
within the Mine ROI and 
Generating Station ROI.  

Naturita milkvetch  
Astragalus naturitensis  Group 3     

Occurs in sand-filled pockets of sandstone slickrock and 
rimrock pavement, typically in piñon-juniper woodlands 
between 5,000 and 7,000 feet. Known from McKinley and 
San Juan Counties in New Mexico. In San Juan County, 
occurs on the Hogback (Mikesic and Roth 2008; 
NMRPTC 2005).  

This species is known to occur 
within the Mine ROI (TRC Mariah 
1998).  

This species is known to occur 
within the Generating Station ROI 
(TRC Mariah 1998).  

Yes, this species is known to occur 
within the Mine ROI and 
Generating Station ROI.  

Navajo bladderpod  
Lesquerella navajoensis  Group 3     

Occurs in Todilto limestone overlaying Entrada Sandstone or 
Chinle outcrops in piñon-juniper communities. Known from 
Apache County in Arizona, and McKinley County in New 
Mexico (Mikesic and Roth 2008).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Navajo penstemon  
Penstemon navajoa  Group 3     

Occurs in rocky, open places in Ponderosa pine, aspen, and 
Douglas fir forests between 7,000 and 10,300 feet. Found on 
Navajo Mountain in Arizona and upper Dark Canyon in Utah 
(Mikesic and Roth 2008).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  
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BLM Status 

New 
Mexico 
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Preferred Habitat Potential to Occur: 
Mine Region of Influence (ROI) 

Potential to Occur: 
Generating Station Region of 

Influence (ROI) 

Carry Forward for Further 
Analysis 

Navajo sedge  
Carex specuicola  Group 3     

Found in seeps and hanging gardens on vertical sandstone 
cliffs between 4,600 and 7,200 feet in northern Arizona and 
San Juan County, Utah (Mikesic and Roth 2008).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Parish’s alkali grass 
Puccinellia parishii    Sa E 

Occurs in Great Basin Desert and Chihuahuan Desert Scrub 
communities in alkaline springs, seeps, and seasonally wet 
areas at heads of drainages or on gentle slopes from 2,600 to 
7,200 feet in elevation (NMRPTC 2005).  

Habitat for this species occurs within 
the Mine ROI. 

Habitat for this species occurs 
within the Generating Station ROI. 

Yes, suitable habitat is present 
within the Mine ROI and 
Generating Station ROI.  

Rhizome (Zuni) fleabane  
Erigeron rhizomatus  Group 2    E 

Occurs in nearly barren detrital clay hillsides with soils 
derived from shales of the Chinle or Baca formations (often 
seleniferous) and in open piñon-juniper woodlands at 7,300 
to 8,000 feet (NMRPTC 2005).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Round dunebroom  
Errazurizia rotundata  Group 3     

Occurs in sandy or gravelly soils, or in deep alluvial cinders 
on generally exposed areas in desert scrub habitat. Known 
from Coconino and Navajo counties in Arizona (Mikesic and 
Roth 2008).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

San Juan milkweed  
Asclepias sanjuanesnsis    Sa  

Endemic to San Juan County, New Mexico. Occurs in sandy 
loam soils in juniper savanna and Great Basin desert scrub 
from 5,000 to 5,500 feet in elevation (NMRPTC 2005). 

Habitat for this species occurs within 
the Mine ROI. 

Habitat for this species occurs 
within the Generating Station ROI. 

Yes, suitable habitat is present 
within the Mine ROI and 
Generating Station ROI.  

Welsh’s milkweed  
Asclepias welshii  Group3     

Occurs on active sand dunes derived from Navajo sandstone 
in sagebrush, juniper, and ponderosa pine vegetation types 
between 5,000 and 6,230 feet in elevation in northern 
Arizona and Kane County, Utah (Mikesic and Roth 2008).  

The current range of the species is 
outside the Mine ROI. 

The current range of the species is 
outside the Generating Station ROI. 

No, this species is not known to 
occur within the Mine ROI or 
Generating Station ROI.  

Notes:  
a BLM sensitive species added by Farmington Field Office wildlife biologist J. Kendall. E - endangered, T – threatened, S – sensitive



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.8-18 

Designated critical habitat for the Colorado pikeminnow and razorback sucker, and proposed 
critical habitat for the yellow-billed cuckoo is present within the ROIs. Table 3.8-2 includes a 
summary of critical habitat that is present within the Mine ROI and Generating Station ROI. 

Table 3.8-2: Critical Habitat Designated Within the San Juan Mine Ecological Risk 
Assessment Study Area  

Species Designation Location 

Colorado pikeminnow  Final Designated  

Occurs along the San Juan River 
within a portion of the Mine ROI and 
throughout the Generating Station 
ROI. 

Razorback sucker  Final Designated  

Occurs along the San Juan River 
within a portion of the Mine ROI and 
throughout the Generating Station 
ROI. 

Yellow-billed cuckoo  Proposed  

Occurs along the San Juan River 
within a portion of the Mine ROI and 
in the eastern half of the Generating 
Station ROI. 

Source: ECOS 2017 

Species that were carried forward from Table 3.8-1 for further analysis, as well as designated and 
proposed critical habitat for federally listed species, are discussed in Table 3.8-3. Likelihood of 
occurrence is defined as the following: 

• High – The species is known or thought to occur within the Mine ROI or Generating 
Station ROI due to documented occurrence of the species, or presence of highly suitable 
habitat. 

• Moderate – The species may occur within the Mine ROI or Generating Station ROI 
during some years, or, occurrence in the Mine ROI or Generating Station ROI is irregular 
or unpredictable. Habitat within the Mine ROI or Generating Station ROI is marginally 
suitable or limited. 

• Low – Species is not known to occur within the Mine ROI or Generating Station ROI 
based on previous surveys and lack of observation of the species. However, suitable 
habitat may be present.  

• Unlikely – Species is not known to occur in the Mine ROI and Generating Station ROI 
and there is a lack of suitable habitat. 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.8-19 

Table 3.8-3: Special Status Species Carried Forward for Additional Analysis 

Species 
Common Name 
Scientific Name 

Listing Status Potential to Occur 

Amphibians   

Northern Leopard Frog 
Lithobates pipiens NESL Group 2 

No observations of northern leopard frogs have been documented 
within the Mine ROI or Generating Station ROI, but potential 
habitat may exist along the river corridors within the areas. This 
species has a moderate potential to occur within the Mine ROI and 
Generating Station ROI. 

Birdsa   

American Dipper  
Cinclus mexicanus NHP Group 3 

Rivers within the Mine ROI and Generating Station ROI may 
provide habitat for this species. This species has a moderate 
potential to occur within the Mine ROI and Generating Station 
ROI. 

Bald Eagle  
Haliaeetus 
leacocephalus 

NNHP Group 2, BLM 
sensitive species; 
state-threatened 
species 

The bald eagle has not been documented with the Mine ROI and 
suitable habitat is not present. However, it could fly through the 
area. This species is known to winter within the Generating Station 
ROI, particularly along the San Juan and Animas rivers (eBird 
2012). This species has a moderate potential to occur within the 
Mine ROI and a high potential to occur within the Generating 
Station ROI. 

Bendire’s Thrasher  
Toxostoma bendirei 

FWS BCC and a BLM 
sensitive species 

Shrublands with scattered junipers within the Mine ROI may 
provide habitat for Bendire’s thrasher. This species was recorded 
within the San Juan Mine Lease Area in 1980 (LGL 1980), and on 
the Shiprock Breeding Bird Survey route in 1997 (Hawksworth 
1997). This species has a moderate potential to occur within the 
Mine ROI and Generating Station ROI. 

Brewer’s Sparrow  
Spizella breweri FWS BCC 

Desert scrublands and areas of piñon-juniper within the Mine ROI 
and Generating Station ROI could provide habitat for the Brewer’s 
sparrow. This species has not been documented during surveys 
completed for the San Juan Mine. This species has a moderate 
potential to occur within the Mine ROI and Generating Station 
ROI. 

Burrowing Owl  
Athene cunicularia 

FWS BCC and a BLM 
sensitive species 

This species has been well documented within the Mine ROI and 
Generating Station ROI (LGL 1980; Hawks Aloft 2007, 2008; 
Ecosphere 2009, 2010b, 2011, 2012b, 2013, 2014, 2015, 2016a, 
2017). A small prairie dog colony located at the southern end of the 
DLE area supported nesting burrowing owls in 1998, 2007, and 
2017 (TRC Mariah 1998; Hawks Aloft 2008; Ecosphere 2017). 
This species is commonly observed on the Shiprock Breeding Bird 
Survey route and near prairie dog colonies throughout the 
Generating Station ROI (Hawksworth 1997; eBird 2012). This 
species has a high potential to occur within the Mine ROI and 
Generating Station ROI. 
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Species 
Common Name 
Scientific Name 

Listing Status Potential to Occur 

Ferruginous Hawk  
Buteo regalis 

NNHP Group 3 
species and a BLM 
sensitive species 

This species has been documented within the Mine ROI and 
Generating Station ROI (TRC Mariah 1990a, 1995a, 1998). 
Ferruginous hawks are common nesters south of the San Juan 
Mine, within the Navajo Mine SMCRA Permit Boundary area 
(OSMRE 2015), and have been documented nesting within the 
DLE area (TRC Mariah 1990a, 1995, 1999). This species has a 
high potential to occur within the Mine ROI and Generating Station 
ROI.  

Golden Eagle  
Aquila chrysaetos 

NNHP Group 3 
species and a BLM 
sensitive species. Also 
protected under the 
BGEPA 

This species successfully nested in the Mine ROI in 1997, 2006, 
2008, 2009, 2010, 2014, 2015, and 2016 (TRC Mariah 1998; 
Hawks Aloft 2007, 2008; Ecosphere 2009, 2010b, 2011, 2015, 
2016a, 2017). This species is also known to nest on public lands 
managed by the BLM/FFO in the Generating Station ROI (BLM 
2016b). This species has a high potential to occur within the Mine 
ROI and Generating Station ROI. 

Grace’s Warbler  
Dendroica graciae FWS BCC 

No suitable habitat is present within the Mine ROI, and the species 
has not been documented during surveys for the San Juan Mine. 
Minimal potential habitat may exist within pine forests in the 
Generating Station ROI. No observations of Grace’s warbler have 
been documented within the Generating Station ROI (eBird 2012). 
This species is unlikely to occur within the Mine ROI and has a low 
potential to occur within the Generating Station ROI. 

Gray Vireo  
Vireo vicinior 

FWS BCC and state-
threatened species 

Potential habitat for the gray vireo is present within the Mine ROI; 
however, this species has not been documented during surveys for 
the San Juan Mine (Ecosphere 2017). This species is known to 
breed within San Juan County, but has not been documented within 
the Generating Station ROI (Reeves 1997; DeLong and Williams 
2006). This species has a low potential to occur within the Mine 
ROI and a moderate potential to occur within the Generating 
Station ROI. 

Lesser Yellowlegs  
Tringa flavipes FWS BCC 

The San Juan River corridor within the Mine ROI could provide 
marginally suitable habitat, however, the species has not been 
documented within the Mine ROI during surveys for the San Juan 
Mine. Potential habitat is present within the Generating Station ROI 
along river corridors and at ponds or lakes. Occurrence of the lesser 
yellowlegs has been documented within the Generating Station ROI 
(eBird 2012). This species has a low potential to occur within the 
Mine ROI and a high potential to occur within the Generating 
Station ROI. 

Loggerhead Shrike  
Lanius ludovicianus BLM sensitive species 

Loggerhead shrikes are commonly observed within the Mine ROI 
(Ecosphere 2009, 2010b, 2011, 2012b, 2013, 2014, 2015, 2016a, 
2017). Suitable habitat is present in the Generating Station ROI and 
the species has been observed within the Generating Station ROI 
(eBird 2012). This species has a high potential to occur within the 
Mine ROI and Generating Station ROI. 

Long-eared Owl  
Asio otus FWS BCC 

Potential habitat is present within the Mine ROI and Generating 
Station ROI. An occurrence of the species was recorded in 2009 
within the Mine ROI during annual surveys for the San Juan Mine 
(Ecosphere 2009). This species has a moderate potential to occur 
within the Mine ROI and Generating Station ROI. 
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Species 
Common Name 
Scientific Name 

Listing Status Potential to Occur 

Mexican Spotted Owl  
Strix occidentalis 
lucida 

NNHP Group 3 
species, and a BLM 
threatened species 
(Peripheral) 

No suitable habitat exists within the Mine ROI or Generating 
Station ROI, and the Mexican spotted owl has not been documented 
within the Mine ROI during annual surveys for the San Juan Mine. 
This species is unlikely to occur within the Mine ROI and has a low 
potential to occur within the Generating Station ROI 

Olive-sided Flycatcher  
Contopus cooperi FWS BCC 

No habitat is present within the Mine ROI and no occurrences of 
the species have been documented during surveys for the San Juan 
Mine. Minimal habitat is present within the Generating Station 
ROI. Occurrences of the olive-sided flycatcher have been 
documented within the Generating Station ROI between 1996 and 
2007 (eBird 2012). This species is unlikely to occur within the 
Mine ROI and has a moderate potential to occur within the 
Generating Station ROI. 

Peregrine Falcon  
Falco peregrinus 

BLM sensitive species 
and a state threatened 
species 

Cliffs within the Mine ROI and Generating Station ROI may 
provide nesting or perching habitat for the peregrine falcon. This 
species has not been documented within the Mine ROI during 
annual wildlife surveys (Ecosphere 2017). There are no known 
peregrine falcon nests within the BLM-managed portions of the 
Generating Station ROI (BLM 2016b). Cliff-nesting habitat for this 
species is present throughout the Generating Station ROI, and the 
species has been observed within the area on several occasions 
between 2008 and 2010 (eBird 2012). This species has a low 
potential to occur within the Mine ROI and a moderate potential to 
occur within the Generating Station ROI. 

Pinyon Jay  
Gymnorhinus 
cyanocephalus 

FWS BCC and a BLM 
sensitive species 

This species has been recorded in the Mine ROI (Ecosphere 2016a), 
and is known to occur within piñon and juniper woodlands 
throughout the Generating Station ROI (eBird 2012). This species 
has a high potential to occur within the Mine ROI and Generating 
Station ROI. 

Prairie Falcon  
Falco mexicanus BLM sensitive species 

This species has been observed and has successfully nested within 
the Mine ROI (TRC Mariah 1990a, 1995a; Hawks Aloft 2007, 
2008; Ecosphere 2009, 2010b, 2011, 2012b, 2013, 2014, 2015, 
2016a; BLM 2016b). Suitable habitat is present throughout the 
Generating Station ROI. This species has a high potential to occur 
within the Mine ROI and Generating Station ROI. 

Rufous Hummingbird  
Selasphorus rufus FWS BCC 

Suitable habitat may be present within the Mine ROI along the 
San Juan River corridor. However, the species has not been 
documented within the Mine ROI during surveys for the San Juan 
Mine. Suitable habitat exists throughout the Generating Station 
ROI, and occurrences of the rufous hummingbird have been 
documented within the Generating Station ROI between 1996 and 
2013 (eBird 2012). This species has a low potential to occur within 
the Mine ROI and a high potential to occur within the Generating 
Station ROI. 
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Species 
Common Name 
Scientific Name 

Listing Status Potential to Occur 

Southwestern Willow 
Flycatcher Empidonax 
traillii extimus 

NNHP Group 2 
species, a federally 
endangered species, a 
BLM endangered 
species (Verified), and 
a state endangered 
species 

The southwestern willow flycatcher has never been documented 
within the Mine ROI. Riparian vegetation surrounding intermittent 
stock ponds in the Mine ROI is lacking the habitat structure 
preferred by this species. This species is known to occur within the 
Generating Station ROI. Suitable migratory and nesting habitat for 
this species occurs along the San Juan River within the Generating 
Station ROI, and may occur along the Animas and La Plata rivers 
and adjacent to other streams, ponds, or wetlands within the 
Generating Station ROI. Flycatchers are routinely detected along 
the San Juan River during early-season FWS protocol surveys 
(FWS 2015a; Ecosphere 2016b; Ryan 2017). No nesting 
southwestern willow flycatchers were detected during surveys 
along the San Juan River in 2016 (Ecosphere 2016b; Ryan 2017). 
This species has a low potential to occur within the Mine ROI and a 
high potential to occur within the Generating Station ROI. 

Virginia’s Warbler  
Vermivora virginiae FWS BCC 

Minimal potentially suitable habitat of piñon-juniper woodlands is 
present within the Mine ROI. The species has not been documented 
within the Mine ROI during surveys for the San Juan Mine. 
Potentially suitable habitat is present throughout the Generating 
Station ROI, and the species has been observed within the 
Generating Station ROI between 1996 and 2010 (eBird 2012). This 
species has a low potential to occur within the Mine ROI and a high 
potential to occur within the Generating Station ROI. 

Willow Flycatcher  
Empidonax traillii FWS BCC 

Potential habitat for the species occurs within the Mine ROI and 
Generating Station ROI. The species has not been documented 
within the DLE area during surveys for the San Juan Mine. Four 
observations of willow flycatchers were documented within the 
Generating Station ROI in 2016 during surveys for the species 
(Ecosphere 2016). This species has a low potential to occur within 
the Mine ROI and a high potential to occur within the Generating 
Station ROI. 

Yellow-billed cuckoo 
(western)  
Coccyzus americanus 
occidentalis 

NNHP Group 2 
species, a federally 
endangered species, 
and a BLM threatened 
(Verified) species 

Habitat for this species occurs in riparian woodlands along river 
corridors in the Mine ROI and Generating Station ROI. This 
species has not been documented within the Mine ROI. Surveys 
conducted in 2016 for yellow-billed cuckoo within the Generating 
Station ROI for the Four Corners Power Plant were negative 
(Ecosphere 2016b). Yellow-billed cuckoo have been documented in 
five locations on BLM managed parcels along the San Juan River 
between the Hogback and Bloomfield, New Mexico (FWS 2015a). 
This species has a low potential to occur within the Mine ROI and a 
moderate potential to occur within the Generating Station ROI.  

Fish   

Colorado Pikeminnow  
Ptychocheilus lucius 

Federal and New 
Mexico endangered 
species, a NNHP 
Group 2 species, and a 
BLM endangered 
species (Hypothetical) 

Suitable habitat occurs along the San Juan River within the Mine 
ROI and the Generating Station ROI. The SJRRIP has documented 
Colorado pikeminnow in the San Juan River from upstream of the 
Animas River confluence downstream to Lake Powell (Ryden 
2012; Gilbert 2013). This species has a high potential to occur 
within the Mine ROI and Generating Station ROI. 
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Species 
Common Name 
Scientific Name 

Listing Status Potential to Occur 

Razorback Sucker  
Xyrauchen taxanus 

Federal and New 
Mexico endangered 
species, a NNHP 
Group 2 species, and a 
BLM endangered 
species (Hypothetical) 

Suitable habitat occurs along the San Juan River within the Mine 
ROI and the Generating Station ROI. The SJRRIP has documented 
razorback sucker in the San Juan River from upstream of the 
Animas River confluence downstream to Lake Powell (Ryden 
2012; Gilbert 2013). This species has a high potential to occur 
within the Mine ROI and Generating Station ROI. 

Roundtail Chub  
Gila robusta 

New Mexico 
threatened species and 
a NNHP Group 2 
species.  

Suitable habitat occurs along the San Juan River within the Mine 
ROI and the Generating Station ROI. The SJRRIP has documented 
roundtail chub in the San Juan River from upstream of the Animas 
River confluence downstream to Lake Powell (Ryden 2012; Gilbert 
2013). This species has a high potential to occur within the Mine 
ROI and Generating Station ROI. 

Mammals   

Canada Lynx  
Lynx canadensis 

Federally threatened 
species 

No subalpine or coniferous forests occur within the Mine ROI or 
Generating Station ROI, and the species has not been documented 
in the Mine ROI during annual surveys for the San Juan Mine. This 
species is unlikely to occur within the Mine ROI and Generating 
Station ROI.  

Gunnison’s Prairie 
Dog  
Cynomys gunnisoni 

BLM sensitive species 

This species has been documented within the Mine ROI numerous 
times over the past decade (Hawks Aloft 2007, 2008; Ecosphere 
2009, 2010a, 2011, 2012b, 2013, 2014, 2015, 2016a, 2017). The 
current range of the Gunnison’s prairie dog encompasses the entire 
Generating Station ROI and suitable habitat is present throughout 
(Johnson et al 2010). This species has a high potential to occur 
within the Mine ROI and Generating Station ROI. 

New Mexico Meadow 
Jumping Mouse  
Zapus hudsonius luteus 

Federally endangered 
species and a BLM 
endangered species 
(Peripheral) 

Potential habitat occurs along the river corridors within the Mine 
ROI and Generating Stations ROI. Habitat surveys and trappings 
were conducted within and north of the Generating Station ROI in 
2017 for the San Juan Mine DLE Project (Biological Resources 
2017). Marginally suitable habitat was identified in four locations, 
and small mammal inventory trapping was conducted at two of the 
locations. No New Mexico meadow jumping mice were trapped or 
observed during the surveys. This species has a low potential to 
occur within the Mine ROI and Generating Station ROI. 

Pronghorn Antelope  
Antilocapra americana 

NNHP Group 3 
species 

Occurrence of pronghorn antelope has been well documented 
during annual surveys for the San Juan Mine (Ecosphere 2017). 
This species has a high potential for occurrence within the Mine 
ROI and Generating Station ROI. 

Spotted Bat  
Euderma maculatum 

State threatened 
species, and a BLM 
sensitive species 

Rocky cliffs and outcrops and intermittent water sources may 
provide habitat for the spotted bat within the Mine ROI and 
Generating Station ROI. This species has not been documented in 
the Mine ROI during annual surveys for the San Juan Mine 
(Ecosphere 2017). This species has a low potential to occur within 
the Mine ROI and Generating Station ROI. 

Townsend’s Big-eared 
Bat  
Corynorhinus 
townsendii 

BLM sensitive species 

Townsend’s big-eared bat may roost or forage within the Mine ROI 
or Generating Station ROI, and was documented within the 
Generating Station ROI during bat surveys in 1980 (LGL 1980). 
Potential habitat for this species occurs throughout the Generating 
Station ROI. This species has a low potential to occur within the 
Mine ROI and Generating Station ROI. 
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Species 
Common Name 
Scientific Name 

Listing Status Potential to Occur 

Plants   

Aztec Gilia and Brack 
Hardwall Cactus 
Aliciella formosa and 
Sclerocactus cloverase 
ssp. brackii 

State endangered 
species and a BLM 
sensitive species 

These species are known to occur within soils derived from the 
Nacimiento Formation. The Mine ROI is not located within the 
Nacimiento Formation, and neither species have been documented 
within the Mine ROI. A segment of the Nacimiento Formation is 
within the eastern portion of the Generating Station ROI. However, 
suitable habitat for the species mapped in 2017 by the BLM is 
outside of Generating Station ROI limits (BLM 2017). These 
species are unlikely to occur within the Mine ROI or Generating 
Station ROI. 

Mancos Milkvetch  
Astragalus humillimus 

NNHP Group 2 
species, a federally 
endangered species, 
and a state endangered 
species 

The Mine ROI contains a small portion of Cliffhouse Sandstone in 
the northwest corner of the Mine ROI. The Hogback ACEC within 
the central portion of the Generating Station ROI and within a small 
portion of the Mine ROI has documented occurrences of Mancos 
milkvetch populations (BLM 2003). This species has a moderate 
potential to occur within the Mine ROI and a high potential to 
occur within the Generating Station ROI. 

Mancos Saltbush  
Proatriplex pleiantha BLM sensitive species 

Badlands within the Mine ROI may provide habitat for this species, 
and Mancos saltbush has been documented within the Mine ROI 
(TRC Mariah 1995b, 1998). More recent vegetation surveys within 
the Mine ROI have not documented any individuals. Suitable 
habitat occurs within the Generating Station ROI where shale soils 
are found (Ecosphere 2017). This species has a moderate potential 
to occur within the Mine ROI and Generating Station ROI. 

Mesa Verde Cactus  
Sclerocactus mesae-
verdae 

NNHP Group 2 
species, a federally 
threatened species, 
and a state endangered 
species 

The Mine ROI is located within the Kirtland and Fruitland 
formations; however, habitat within the Mine ROI for this species 
is marginal (Ecosphere 2017). Suitable habitat occurs within the 
Generating Station ROI on shale-derived soils. The Mesa Verde 
cactus is known to occur within the Generating Station ROI in the 
Hogback ACEC (BLM 2003). This species has a low potential to 
occur within the Mine ROI and a high potential to occur within the 
Generating Station ROI. 

Naturita Milkvetch  
Astragalus naturitensis 

NNHP Group 3 
species 

Sandstone outcrops in the Mine ROI may provide habitat for this 
species, however, this species is not known to occur within the 
Mine ROI. This species is known to occur on the Hogback geologic 
feature, located within the Generating Station ROI (Mikesic and 
Roth 2008). This species has a low potential to occur within the 
Mine ROI and a high potential to occur within the Generating 
Station ROI. 

Parish’s Alkali Grass  
Puccinellia parishii 

BLM sensitive species 
and a state endangered 
species 

If present, alkaline springs and wetlands located within the Mine 
ROI and Generating Station ROI could provide habitat for this 
species. This species is not known to occur within the Mine ROI or 
Generating Station ROI (NMRPTC 2005). This species has a low 
potential to occur within the Mine ROI and a low potential to occur 
within the Generating Station ROI. 
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Species 
Common Name 
Scientific Name 

Listing Status Potential to Occur 

San Juan Milkweed  
Asclepias 
sanjuanesnsis 

BLM sensitive species 

Suitable habitat could be present within the Mine ROI and 
Generating Station ROI in sandy soils in piñon-juniper woodlands 
and shrublands. This species is known to occur within the Mine 
ROI and Generating Station ROI (NMRPTC 2005). This species 
has a high potential to occur within the Mine ROI and Generating 
Station ROI. 

Critical Habitat   

Yellow-billed Cuckoo  Proposed 

This proposed critical habitat is located along the San Juan River. 
The western terminus of the proposed critical habitat for this 
species is within the Mine ROI and extends throughout the 
southeastern portion of the Generating Station ROI.  

Colorado Pikeminnow  Final Designated 

This critical habitat is located along the San Juan River. A small 
portion of the critical habitat for this species is located within the 
Mine ROI and spans the entire length of the Generating Station 
ROI. 

Razorback Sucker  Final Designated 

This critical habitat is located along the San Juan River. A small 
portion of the critical habitat for this species is located within the 
Mine ROI and spans the entire length of the Generating Station 
ROI. 

3.8.3. Changes to Affected Environment due to Compliance with the State 
Implementation Plan in 2017 

In accordance with the SIP, at the end of 2017 the Generating Station shut down two units. In 
addition, SNCR technology was installed on the remaining two units in 2016 to reduce emissions 
of NOX and dust. These actions are considered part of the baseline, affect air quality emissions, 
and reduce the concentration of heavy metals from the air emissions that deposit within the 
deposition area. However, no changes to terrestrial wildlife in the ROI’s occurred as a result of 
these actions, and the affected environment post-2017 is the same as described in Section 3.8.2.  

3.8.4. Environmental Consequences 
This section describes potential impacts to special status species that have a likelihood of 
occurrence within the Mine ROI and/or the Generating Station ROI, resulting from the Proposed 
Action and alternatives.  

Impacts were determined through a comparison of the type and anticipated extent of disturbance, 
available habitat, and potential for species to occur within that area. Based on Table 3.8-1, for 
species that could occur within the Mine ROI, impacts that could potentially result from 
activities at the San Juan Mine are described. For species that could occur within the Generation 
Station ROI, the potential impacts are described that could result from deposition of emissions at 
the Generating Station from the combustion of coal under the Proposed Action and alternatives. 
Grace’s warbler, Mexican spotted owl, and olive-sided flycatcher were determined unlikely to 
occur within the Mine ROI and will only be discussed for potential impacts from coal 
combustion emissions. The Aztec gilia, Brack hardwall cactus, and Canada lynx were 
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determined unlikely to occur within the Mine ROI or Generating Station ROI and will not be 
carried forward for further analysis.  

Impacts to special status plants may include direct impacts from surface disturbance (impacts to 
individual plants and plant communities), deposition of dust, weed invasion, and windborne dust. 

Impacts to special status terrestrial wildlife may include direct impacts from habitat loss, 
alteration, and fragmentation, and incidental mortality from vehicle collisions, vegetation 
clearing with heavy equipment, or construction activities. Impacts may also include indirect 
impacts from noise and human presence. Direct impacts to wildlife and their habitat were 
determined using best available data for the wildlife species known or with potential to occur 
within the ROIs based on habitat and distribution.  

The ERA approach for evaluating the potential impacts of atmospheric deposition of future 
emissions from the Generating Station/San Juan Mine and other nearby sources in the affected 
ecosystem was completed in the context of assessing potential impacts to federally listed species 
in consultation with the USFWS under Section 7 of the ESA. However, the analysis and findings 
provide additional assessment of the environmental consequences for NEPA. The ERA 
methodology is consistent with the following EPA guidance documents: Guidelines for 
Ecological Risk Assessment (EPA 1998a), Ecological Risk Assessment Guidance for Superfund: 
Process for Designing and Conducting Ecological Risk Assessments (EPA 1997), and the 
Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion 
Facilities (EPA 1999b). To estimate potential ecological risk, scenarios were developed to 
estimate a maximum potential exposure scenario for groups of species to each COPEC. A 
COPEC is any contaminant that poses a potential ecological risk. Metals and other inorganic 
constituents, such as methylmercury and hexavalent Cr, were the primary COPECs for this 
evaluation. Organic constituents such as PAHs, dioxins, furans, VOCs (benzene and acrolein), 
sulfuric acid, hydrogen chloride, and hydrogen fluoride also are emitted from stacks at low 
concentrations and were evaluated in the Four Corners Power Plant ERA. However, these 
organic constituents were not quantitatively evaluated in the ERA, as they are not considered to 
be major risk drivers in terms of ecological risk (AECOM 2017d).  

Potential ecological risk associated with exposure to surface soil, sediment, and surface water 
was evaluated in the ERA (AECOM 2017d). In order to identify total potential risks, EPCs were 
determined to represent both current conditions within the ERA Study Area and deposition-
related contributions associated with continued operation of the Generating Station and San Juan 
Mine.  

The ERA considered a maximum exposure scenario, represented by the lower of the maximum 
detected concentration and the 95 percent upper confidence level (95UCL) as the maximum EPC 
(unless sufficient samples were not available to calculate a UCL, in which case the maximum 
concentration was used as the EPC). The 95UCL, or the 95 percent upper confidence level of the 
arithmetic mean, is defined as a value that, when repeatedly calculated for randomly drawn 
subsets of size n from a population, equals or exceeds the population arithmetic mean 95 percent 
of the time. Arithmetic average concentrations also were calculated, but were not used to 
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quantify risks in the ERA. The averages were used, if needed, to provide additional context in 
the characterization of potential risks in the report text.  

These exposures were then compared to toxicity data to calculate an HQ, which is a method for 
screening potential ecological risks. To assess potential risks to these receptors, HQs were 
calculated for each COPEC/receptor combination (AECOM 2017d). HQs were calculated by 
comparing the maximum EPC for each constituent in each medium (i.e., an estimate of 
exposure) to the appropriate ESV (i.e., an estimate of effects) using the following formula: 

HQ = EPC/ESV 

When the HQ is less than 1 (i.e., the EPC was less than the ESV), exposure to the COPEC is 
assumed to fall below the range associated with adverse effects and COPECs do not pose an 
unacceptable risk. For HQs greater than 1 calculated in the maximum exposure scenario, 
additional information was considered to further characterize the potential for risk. This could 
include consideration of alternative toxicity or uptake information, alternative exposure 
parameters, alternative EPCs, or an assessment of risks associated with naturally occurring 
background conditions. All of the inorganic COPECs evaluated in the ERA are naturally 
occurring elements found throughout natural ecosystems and it is not unusual for HQs above 1 to 
be calculated at naturally occurring background levels of inorganic constituents (Tannenbaum 
et al. 2003). Therefore, it is important to consider background conditions in the interpretation of 
the HQs above 1. Background in this context refers to media or locations that are not influenced 
by releases from a particular site (e.g., the Generating Station or San Juan Mine), and may be 
described as naturally occurring or anthropogenic (EPA 2002b). Background conditions in soil 
and upstream conditions within and discharging into the San Juan River were considered to 
provide context for the HQs within the ERA Study Area (Section 6.5 in AECOM 2017d).  

The types of potential impacts listed below were considered when evaluating the types of short-
term and long-term impacts of the Project and alternatives on special status species within the 
Mine ROI and Generating Station ROI: 

• Ground Disturbance: Temporary or permanent removal of habitat and direct mortality 
to flora and fauna can result from ground disturbance activities. Temporary removal 
(until an area can be revegetated) or permanent removal of vegetation in association with 
mining operations and surface subsidence. Ground disturbance activities associated with 
the Proposed Action would mainly affect vegetation, terrestrial wildlife, and habitat 
within the Mine ROI.  

• Human Activity: Human activity can result in temporary or permanent displacement of 
special status wildlife, as well as increased stress. Human activities associated with the 
Project would mainly affect terrestrial wildlife and habitat within the Mine ROI. 

• Noise: Temporary or permanent impacts to special status wildlife can occur as a result of 
noise, including displacement, nest abandonment, and increased stress. Noise associated 
with the Project would mainly affect terrestrial wildlife and habitat within the Mine ROI. 

• Habitat Loss and Fragmentation: Temporary or permanent habitat loss may occur 
through habitat removal and construction of infrastructure. Construction of linear 
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features, such as roads, may also result in habitat fragmentation. Direct habitat loss as a 
result of the Project would occur within the Mine ROI and would mainly affect terrestrial 
wildlife, but would not be expected for aquatic wildlife species and habitat. 

• Reclamation: While reclamation activities seek to return temporarily disturbed areas to 
their pre-disturbance condition to the extent feasible, reclamation may result in temporary 
or permanent changes in vegetation community type and community composition, and 
could impact special status species. 

• Surface Disturbance: Temporary or permanent impacts from compaction or removal of 
vegetation as part of construction of mine-related infrastructure could impact special 
status species. 

• Vehicles: Temporary or permanent impacts from vehicles travelling off of established 
roads could impact special status species. 

• Weed Invasion: Introduction and establishment of weeds such that original vegetation 
community composition or type is altered. 

• Windborne Dust: Generation and settlement of dust related to mining and reclamation 
activities, causing potential impacts to plant physiology or physical injuries to special 
status flora and fauna. 

• Deposition: Temporary or permanent impacts from deposition of air emissions from the 
combustion of coal at the Generating Station. Within the Mine ROI, this would primarily 
affect terrestrial habitat and species; however, within the Generating Station ROI, aquatic 
habitats and habitats could be affected. 

The criteria used to determine impacts to special status species are defined as follows: 

• Major: Impacts that could affect a species at the population level. 

• Moderate: Effects that are outside of the random fluctuations of natural processes but do 
not cause a significant loss of the resource, e.g., significant mortality, habitat loss, or 
stress. 

• Minor: Changes that would affect the quality of vegetation, wildlife, or habitat but are 
similar to those caused by random fluctuations in natural processes, e.g., habitat loss in 
relatively small proportion. 

• No Impact: Change or activity would not impact vegetation, wildlife or wildlife habitat. 

3.8.4.1. Alternative A – Proposed Action 

San Juan Mine Impacts  

Under the Proposed Action, no direct impacts would occur to special status amphibians or fish. 
Potential direct impacts could occur to some special status birds and mammals from mining. 
Detailed analyses for each special status species with potential to occur within the San Juan Mine 
(as described in Table 3.8-3) is provided below for the Mine ROI.  
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As proposed, the Proposed Action includes best management practices for wildlife species as 
part of the PAP. This would be accomplished by timing activities resulting in ground or habitat 
disturbance outside critical breeding or nesting periods. Similarly, where a potential for injury or 
death of wildlife species exists as a direct result of construction of new infrastructure and 
operations or maintenance, wildlife protection measures such as pre-construction clearance 
surveys and reduced speed limits on access roads and within the DLE will be used to minimize 
the potential for wildlife impacts. 

The New Mexico MMD PAP includes a Fish and Wildlife Plan. This plan includes measures to 
minimize disturbance to general wildlife resources, and where potential impacts may occur, also 
includes mitigation measures. Minimization and mitigation measures in the plan include: 

• The design and construction of electric power lines on the DLE would meet the 
guidelines set forth in Olendorff et al. (1981) and the Avian Power Line Interaction 
Committee (2012). 

• Reasonable measures would be taken to prevent, control, and suppress range and coal 
fires. 

• Persistent pesticides would not be used on the permit area during mining and reclamation 
operations. If such pesticides are needed, the use of these materials would be approved by 
the Director of the New Mexico MMD. 

• Rock outcrops and riparian areas potentially important to wildlife would be avoided, 
where practical. 

− Surface expression of subsidence may slightly alter riparian areas/channels; thus, in 
conjunction with raptor nest monitoring activities, all riparian areas identified as 
unique wildlife habitat would be checked at least once per year by a qualified 
biologist to ensure that the original function and value of the area is maintained. If 
subsidence appears to be impacting riparian areas, protection and/or mitigation 
measures would be implemented on a site-specific basis in coordination with New 
Mexico MMD. Results of riparian area monitoring, including any project related 
impacts to the areas and protection and mitigation measures implemented, if any, 
would be included in annual mine progress reports. 

− Rock outcrops and talus slopes are a special topographical habitat feature found 
within the permit area used by several wildlife species and a variety of birds as 
protective cover, dens, nesting sites, and perching sites. The SJCC plans to replace 
these features by leaving portions of final highwalls and rock piles, constructed 
during spoil regrading, at various locations throughout the mine. 

− Disturbed areas would be reclaimed as described in Section 3.6. 
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Other measures included in the Fish and Wildlife Plan for specific wildlife species would be 
implemented as specified below: 

• Reptiles and Amphibians 

− The placement of rock piles would enhance reptile habitat by providing crevices for 
shade and protection from predators. 

• Raptors  

− Annual raptor and riparian monitoring is conducted to identify and assess measures 
implemented during the previous year, specific protection measures to be 
implemented, and recommend modifications to the plan. 

− A raptor nest activity survey of the San Juan Mine would be conducted during the 
period of April-June of each year by a qualified professional biologist.  

− The primary protection measure for raptor species on the SJM is avoidance. 

− SJCC personnel would notify the New Mexico MMD immediately if raptors are 
found nesting on or within 825 feet of project facilities, or if safety issues warrant 
something different. 

− In cases where existing project features (e.g., ventilation shafts, utility drill holes, gob 
vent bore holes) are located within a raptor nest buffer zone, no extensive 
maintenance activities would be allowed, only agreed activities would be allowed 
during the restricted period (i.e., March 1 through June 30).  

− After each nesting season, an annual meeting would be held during August and 
between SJCC and BLM representatives with the New Mexico MMD invited to 
review potential impacts of any current active nest sites on next year’s mining 
operations. 

• Other Migratory Birds  

− Migratory birds and their nests are protected from take or disturbance under the 
MBTA. Pre-disturbance surveys for ground nesting birds would be conducted before 
any ground disturbing activities. 

− The placement of rock piles throughout the reclaimed area would also provide cover 
and nesting sites. 

• Mammals 

− Mammalian predator use of the permit area would decline as prey species are 
removed. However, soon after areas are revegetated, an increase of prey species has 
been observed. Predators have been observed in revegetated areas. Rock piles on 
reclaimed areas would allow for shelter and den sites for both predators and prey. 

− The placement of rock piles throughout the reclaimed area would provide shelter and 
nesting sites for various small mammal species.  
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− The wide variety of seed mixtures to be used for revegetation, including grasses and 
shrubs, would provide feed and cover for many small mammals. Since revegetated 
areas would not be grazed by livestock for at least 10 years (unless determined to be 
appropriate), reclaimed areas would tend to support higher mammal densities than 
before the mining operation. 

• Habitat Restoration 

− Noxious weeds are managed in accordance with the existing SJCC mine permit 14-01 
(MMD 2014), SJCC’s mine plan modification for the DLE of the San Juan Mine 
PAP, and specifically SJCC’s Integrated Weed Management Plan. 

− The habitat restoration plan is designed to restore wildlife habitats by providing 
forage shelter and breeding sites. The variety of plant species to be seeded during 
reclamation would provide forage and cover. Plant species to be seeded are discussed 
in Subpart 906, Revegetation Plan of the mining permit. Structures useful for nesting 
and denning would be selectively placed on reclaimed areas. 

• Threatened and Endangered Species  

− If occurrences of special status species are observed within San Juan Mine at any 
time, the observation would be noted on appropriate data forms and an effort would 
be made to determine the species' activities (e.g., breeding, nesting, foraging, or 
hunting). 

− The primary protection measure for unique wildlife habitats is to avoid surface 
disturbance of these areas. Although some areas may be impacted, expected direct 
disturbance of these areas is negligible.  

Amphibians  

The northern leopard frog is the only amphibian with the potential to occur within the Mine ROI. 
Suitable habitat exists along the San Juan River corridor in the southern portion of the Mine ROI. 
The river is within the one-mile buffer of the Mine ROI, but is outside of the San Juan Mine 
permit and lease boundaries. No uncontrolled discharge from the San Juan Mine lease area to 
downstream waters would occur, so no direct effect to special status amphibians would occur 
from ground disturbing activities or runoff. Frogs are expected to avoid suitable habitat within 
the Mine ROI due to other activities associated with the Proposed Action. Therefore, the 
Proposed Action would have no impact on special status amphibians or their habitat.  
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Birds 

Raptors 

Special status raptors with the potential to occur within the Mine ROI include the bald eagle, 
burrowing owl, ferruginous hawk, golden eagle, long-eared owl, peregrine falcon, and prairie 
falcon. Ground disturbance activities could impact prey availability (e.g. rodents and small 
mammals). However, since much of the mining activities would occur underground, impacts to 
the availability of prey would be minor and short-term (lasting only for the duration of 
construction associated with the placement of mine vents). Further, the generation of stockpiles 
could create increased habitat for prey species, and increase prey availability within the work 
areas, offsetting any potential impacts. Raptors may avoid areas within the Mine ROI during 
mining activities due to noise associated with human activity, machinery operation, and 
vehicular traffic, and have the ability to quickly depart from the area. However, these activities 
are currently occurring at the mine site, and special status raptors have still been observed within 
the Mine ROI. Therefore, impacts to special status raptors species resulting from the Proposed 
Action are expected to minor, but long-term. 

Nesting habitat for these raptor species include steep cliff ledges for the golden eagle, peregrine 
falcon, and prairie falcon; pre-existing burrows for burrowing owls; the top of trees or on the 
ground for ferruginous hawks; and pre-existing nests for the long-eared owl. Bald eagles are not 
known to nest within the Mine ROI or Generating Station ROI. Subsidence within the Mine ROI 
could impact all of these nesting habitats. Vehicles driving over burrows could impact burrowing 
owl nesting habitat. However, as required by the PAP, SJCC would conduct surveys for nests 
before conducting any surface activities starting during the nesting season. This measure would 
avoid the potential for impacts to raptor nests; therefore, the potential impacts to nesting habitat 
are considered minor, but would remain possible for the duration of the mining operations 
(through 2033), so are considered long-term.  

Songbirds, Shorebirds, and Hummingbirds 

Special status songbirds (Passeriformes) shorebirds, and hummingbirds with the potential to 
occur within the Mine ROI include the American dipper, Bendire’s thrasher, Brewer’s sparrow, 
gray vireo, lesser yellowlegs, loggerhead shrike, pinyon jay, rufous hummingbird, southwestern 
willow flycatcher, Virginia’s warbler, willow flycatcher, and yellow-billed cuckoo.  

The American dipper, Bendire’s thrasher, Brewer’s sparrow, gray vireo, lesser yellowlegs, 
southwestern willow flycatcher, Virginia’s warbler, willow flycatcher, and yellow-billed cuckoo 
are primarily insectivorous. The loggerhead shrike and pinyon jay are omnivorous and eat a 
variety of insects, berries, amphibians, birds, and small mammals. The rufous hummingbird eats 
nectar from flowers. Although ground disturbance activities and habitat loss could impact prey 
and nectar availability, effects would be minor, and short-term based on the wide availability of 
prey within and outside of the Mine ROI. Reclamation of disturbed areas would be expected to 
return habitat and prey bases to pre-mining conditions.  
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Ground disturbance activities and habitat loss could impact nesting habitat for these species, but 
most of the activity would occur underground, and extensive clearing of shrubs or trees used for 
nesting is not expected. Therefore, impacts to nesting habitat are expected to be minor and long-
term.  

Songbirds and hummingbirds may avoid areas within the Mine ROI during mining activities due 
to increased noise levels, human activity, machinery operation, and vehicular traffic, and have 
the ability to quickly depart from an area. Therefore, impacts to special status songbird and 
hummingbird species resulting from increased human activity levels within the Mine ROI are 
expected to be minor, but long-term.  

Suitable habitat for the American dipper, lesser yellow-legs, and yellow-billed cuckoo is located 
along the San Juan River in the southern portion of the Mine ROI. Yellow-billed cuckoo could 
also potentially use tamarisk within the Mine ROI during migration; however, the Mine ROI is 
not likely to support yellow-billed cuckoo breeding or nesting. These species are not expected to 
avoid suitable habitat within the Mine ROI due to activities associated with the Proposed Action. 
Therefore, the Proposed Action would have no direct impact on the American dipper, lesser 
yellow-legs, or yellow-billed cuckoo.  

Fish 

Special status fish with the potential to occur within the Mine ROI include the Colorado 
pikeminnow, the razorback sucker, and the roundtail chub. Suitable habitat for these species 
exists along the San Juan River corridor in the southern portion of the Mine ROI. The river is 
within the one-mile buffer of the Mine ROI, but is outside of the San Juan Mine permit and lease 
boundaries. No uncontrolled discharge from the San Juan Mine lease area to downstream waters 
would occur, so no direct affect to special status fish species would occur from ground disturbing 
activities or runoff. Fish are not expected to avoid suitable habitat within the Mine ROI due to 
other activities associated with the Proposed Action. Therefore, the Proposed Action would have 
no impact on special status fish or their habitat.  

Mammals 

Special status mammals with the potential to occur within the Mine ROI include Gunnison’s 
prairie dog, New Mexico meadow jumping mouse, pronghorn antelope, spotted bat, and 
Townsend’s big-eared bat.  

Potential impacts to special status mammal habitat would not be substantial on a population or 
range-wide level, but would range from moderate to minor on an individual basis depending 
upon the species size and mobility. Specifically, populations occurring in the Mine ROI are not 
expected to be irreversibly impacted due to the availability of thousands of acres of similar 
habitats adjacent to the Mine ROI. Individual effects due to habitat impacts are discussed below. 
Further, post-mining reclamation efforts would restore habitats to meet reclamation criteria equal 
to or greater in vegetative cover and production than pre-mining conditions. Therefore, effects 
resulting from habitat disturbance would be long-term.  
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Gunnison’s Prairie Dog  

Suitable habitat is present throughout the Mine ROI and Gunnison’s prairie dogs are known to 
occur within the area. Four prairie dog colonies were mapped within the Mine ROI in 2016, and 
the colonies have grown considerably since 2014 (Ecosphere, 2017h). Prairie dogs could be 
displaced by mining activities including ground disturbance, establishment of new roads, or 
vehicle traffic occurring off of designated roads. Loss of habitat may cause the colonies to shift 
or relocate, but would be expected to return as suitable habitat is replaced. Though some of these 
impacts could result in the loss of individuals, the effects at a population level would be minor 
and short-term.  

Three of the mapped colonies within the Mine ROI are located in an area that is currently being 
mined underground (Deep Lease), indicating that the Gunnison’s prairie dog is not greatly 
impacted by the mining activities, including associated underground noise. Prairie dogs are 
relatively resilient and impacts from activities outside of the established colonies, including 
noise, human activity, and use of machinery, would have a minor, long-term effect.  

New Mexico Meadow Jumping Mouse 

Suitable habitat for the New Mexico meadow jumping mouse exists along the San Juan River 
corridor in the southern portion of the Mine ROI. The river is within the one-mile buffer of the 
Mine ROI, but is outside of the San Juan Mine permit and lease boundaries. No uncontrolled 
discharge from the San Juan Mine lease area to downstream waters would occur, so no direct 
affect to this species would occur from ground disturbing activities or runoff. This species is not 
expected to avoid suitable habitat within the Mine ROI due to other activities associated with the 
Proposed Action. Therefore, the Proposed Action would have no impact on the New Mexico 
meadow jumping mouse or its habitat.  

Pronghorn Antelope 

Suitable habitat for the species exists within the Mine ROI, and pronghorn are frequently 
observed in the area. Pronghorn are very mobile, have large ranges, and prefer to be near water 
sources. Areas outside the Mine ROI provide a substantial amount of suitable habitat. Pronghorn 
are likely to avoid areas within the Mine ROI with operational mining activities due to noise 
levels, human activity, machinery operation, vehicular traffic, ground disturbance, and habitat 
loss, and therefore are unlikely to be directly impacted. Pronghorn antelope could be displaced 
by mining activities; however, they have been regularly observed with the Mine ROI, 
specifically grazing in recently reclaimed areas. In recent years, pronghorn observations on the 
mine have increased in the Mine ROI (Ecosphere 2014-2016), possibly due to enhanced water 
features constructed in 2014 by SJCC in the central portion of the Deep Lease area. In 2013, the 
herd was estimated at about 35 individuals (BLM 2013a). Fawning could be displaced to areas 
outside the Mine ROI although there is sufficient suitable habitat available to support fawning 
outside the Mine ROI. 
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Displacement of pronghorn within the Mine ROI due the Proposed Action would minor, but 
long-term. Pronghorn would likely return to the area once mining activities have ceased, and 
reclamation has restored habitat within the area. Even under current ongoing mining conditions, 
pronghorn are regularly observed foraging in recently reclaimed areas. These reclaimed 
vegetation species may provide enhanced foraging habitat for the species. Therefore, impacts to 
pronghorn antelope are expected to be minor and short-term.  

Spotted Bat and Townsend’s Big-eared Bat 

The spotted bat and Townsend’s big-eared bat are nocturnal and insectivorous and feed primarily 
on moths. No roosts are known to occur within the Mine ROI, and activities associated with the 
Proposed Action are unlikely to directly impact bats on a population scale. These special status 
bat species are active at night, and daytime activities are unlikely to impact individuals.  

Impacts could occur from human activity and operation of equipment, and associated noise. 
Noise and activity could deter bats from the area and cause a minor, short-term impact. Lights 
used within the Mine ROI could attract bats to the area due to the potential for increased moth 
and insect activity around the lights. Ground disturbance and habitat loss could result in minor, 
long-term impacts before reclamation. Habitat is available outside of the Mine ROI that could be 
used by bats. Collective impacts to special status bats species are expected to be minor and 
long-term.  

Plants 

Special status plants that have the potential to occur within the Mine ROI include Mancos 
saltbush, Mesa Verde cactus, Naturita milkvetch, Parish’s alkali grass, and San Juan milkweed. 
As a result of mining activities, vegetation, including special status species, may be removed 
during ground disturbance activities in association with construction of gob vents, rescue 
chambers, ventilation shafts, and access roads in the Mine ROI. Surface disturbance could also 
occur in association with temporary overburden (spoil) stockpiles created for use as ash cover 
(through the life of the mine) in preparation for final reclamation. However, no additional 
removal of vegetation communities is proposed for the continued use of the coal-handling and 
transportation facilities. Since current and future mining would remain underground, mining 
activity would not physically remove vegetation and special status plants, although vegetation 
could be indirectly impacted in some areas through surface subsidence. Ground disturbance 
activities could result in the loss of individual special status plants. However, no special status 
plants are known to occur within the Mine ROI. Therefore, this activity would have no impact on 
special status plants.  

With surface disturbance, the potential for the spread or introduction of noxious weeds by wind, 
water, and vehicles increases. Noxious weed seeds would be deposited and may germinate in 
disturbed soils and could extend beyond the immediate area of disturbance. SJCC’s Noxious 
Weed Management Plan (MMD 2014) employs multiple measures to minimize the introduction 
and spread of noxious weeds within the DLE. Accounting for these measures, potential impacts 
from noxious weeds would be minor and short-term.  
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Special status plants not directly impacted by mining activities within the Mine ROI may be 
affected by wind-borne dust, off-road travel, and weed invasion. Fugitive dust that settles on 
plants can block photosynthesis, respiration, and transpiration and can cause physical injuries to 
plants. Air-borne dust concentrations decrease with increasing distance from the source, with the 
majority of dust deposition that can impact plant photosynthesis settling within 100 meters of the 
dust source in arid conditions. Potential impacts from fugitive dust would be localized and 
decreased through the implementation of fugitive dust control measures (see Section 3.1, 
Air Quality). Accounting for these measures, potential impacts to special status plants from 
fugitive dust would be minor and short-term.  

Reclamation would result in the restoration of vegetative cover, which could provide potential 
habitat for special status plant establishment, and would have a minor, positive, long-term effect 
on special status plants species.  

Potential Indirect Impacts from Coal Combustion 

In addition to evaluating direct impacts of mining, OSMRE evaluated the potential indirect 
effects associated with operation of the Generating Station, including the effects related to 
combustion of coal. The following sections discuss potential impacts to special status plants, 
terrestrial wildlife, and aquatic wildlife associated indirect impacts from the Generating Station. 

Special Status Plants 

Total potential risks to non-special-status terrestrial plants from chemicals released from coal 
combustion at the Generating Station were assessed by comparing current conditions and 
deposition-related soil concentrations against ESVs. In order to calculate total potential 
risk HQs for special status plants, soil samples were matched to different habitat types to 
identify representative soil data sets for each of the federally listed and special status plants 
(AECOM 2017d). For special status plants, the maximum EPC for the entire Generating Station 
ROI was considered. As previously mentioned, if the HQ was greater than 1 for the maximum 
exposure scenario, then additional information was considered in the report in order to 
characterize the potential risk. The following federally listed species were evaluated directly or 
by using representative surrogate species in the ERA: 

• Mancos milkvetch  
• Mesa Verde cactus  

Other special status species with potential to occur in the ERA Study Area include: 

• Mancos saltbrush  
• Naturita milkvetch  
• Parish’s alkali grass  
• San Juan milkweed  
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Table 3.8-4 and 3.8-5 summarize the ERA results for federally listed plant species and special 
status plant species, respectively (AECOM 2017d).  

Table 3.8-4: Summary of Maximum HQs for Federally Listed Plant Species 

  Total Potential Risk HQ  

COPEC Maximum EPCc 
(n=53) 

Mesa Verde Cactus 
(n=30) 

Mancos Milkvetch 
(n=23) 

Antimony <1 <1 <1 
Boron 21 28 27 
Chromium, total 11 12 11 
Chromium, hexavalentb 1.3 1.5 1.3 
Irona NC NC NC 
Manganese 1.4 1.6 1.8 
Molybdenum <1 <1 <1 
Selenium 1.3 1.3 1.2 
Vanadium 12 13 13 
Source: AECOM 2017d 
n = number of samples; NC = not calculated 
a The plant-based soil screening level for iron is dependent upon the pH and Eh (redox potential) of the system. Between pH 5 and 8, the iron 
demand of plants is expected to be higher than the amount available and toxicity is not expected (EPA 2003a). The pH range of Generating 
Station ROI soils is 5.4 to 9.1 (average = 7.8) so potential adverse effects cannot be ruled out within limited areas with a pH above 8. Additional 
discussion is provided in Section 6.4.2. 
b COPEC not analyzed in current conditions data set. Hexavalent chromium was conservatively assumed to be 12 percent of the total chromium 
concentration, which is likely to overestimate actual current conditions concentrations. The 12 percent assumption is based on the average source 
test data from utility, coal, and industrial boiler units and is used as a default assumption for coal boilers in EPA’s 2005 National Air Toxics 
Assessment. 
c Maximum EPC of all soil samples throughout the Generating Station ROI provided for comparison purposes.  
Note: COPECs not presented in the table have HQs < 1 for all federally listed plant species. See Appendix H, Tables 1A – 1J in AECOM 2017d. 
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Table 3.8-5: Summary of Maximum HQs for Special Status Plant Species 

   Total Potential 
Risk HQ   

COPEC Maximum EPCc 
(n=53) 

Mancos 
Saltbrush 

(n=25) 

Naturita 
Milkvetch 

(n=11) 

Parish’s Alkali 
Grass (n=11) 

San Juan 
Milkweed 

(n=22) 
Antimony <1 <1 <1 <1 <1 
Boron 21 32 60 23 29 
Chromium, total 11 13 13 12 14 
Chromium, 
hexavalentb 1.3 1.6 1.6 1.4 1.7 

Irona NC NC NC NC NC 
Manganese 1.4 1.8 2.7 1.2 1.8 
Molybdenum <1 <1 <1 <1 <1 
Selenium 1.3 1.4 1.2 1.4 1.1 
Vanadium 12 14 15 12 13 
Source: AECOM 2017d 
n = number of samples; NC = not calculated 
a The plant-based soil screening level for iron is dependent upon the pH and Eh (redox potential) of the system. Between pH 5 and 8, the iron 
demand of plants is expected to be higher than the amount available and toxicity is not expected (EPA 2003a). The pH range of Generating 
Station ROI soils is 5.4 to 9.1 (average = 7.8) so potential adverse effects cannot be ruled out within limited areas with a pH above 8.  
b COPEC not analyzed in current conditions data set. Hexavalent chromium was conservatively assumed to be 12 percent of the total chromium 
concentration, which is likely to overestimate actual current conditions concentrations. The 12 percent assumption is based on the average source 
test data from utility, coal, and industrial boiler units and is used as a default assumption for coal boilers in EPA’s 2005 National Air Toxics 
Assessment. 
c Maximum EPC of all soil samples throughout the Generating Station ROI provided for comparison purposes.  
Note: COPECs not presented in the table have HQs <1 for all special status plant species. See Appendix H, Tables 1A – 1J in AECOM 2017d. 

Similar to the findings for non-special status terrestrial plant species, the ERA for special status 
plant species found that COPECs with HQs greater than 1 were similar in nature and magnitude 
to those calculated for typical plant species. The ERA results show that HQs exceed 1 for some 
metals (including B, total Cr, hexavalent Cr, Mn, Se, and V) under current conditions, indicating 
the need to more closely evaluate potential ecological effects for these cases. However, these 
HQs for plants are likely overestimated due to the very conservative soil screening levels used to 
estimate the HQs. Deposition-related contributions to ecological risk from coal combustion at the 
Generating Station were less than 0.1 percent for all species. Moreover, the concentrations of 
most metals in Generating Station ROI soils are consistent with surface soil background 
concentrations. COPEC-related risks to listed and special status plants are therefore consistent 
with background conditions (see Section 5.1.1 of AECOM 2017d). Based on this evaluation, the 
Proposed Action is not expected to increase risks above those already present for special status 
terrestrial plant species, nor would they increase the risk of metals not currently identified as 
potential risks to a level of concern (AECOM 2017d). 
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Terrestrial Wildlife 

To assess potential ecological risks to terrestrial wildlife and evaluate potential bioaccumulation 
in the food chain, three trophic levels were selected for evaluation in terrestrial ecosystems 
associated with the Generating Station ROI (AECOM 2017d). These trophic levels include 
Trophic Level 2 - herbivores, Trophic Level 3 - insectivores, and Trophic Level 4 - carnivores. 
Herbivores are primary consumers, ingesting primary producers (vegetation) and COPECs from 
one trophic level. Insectivores consume primary consumers (invertebrates). Carnivores represent 
the top of the food chain and are potentially exposed to higher levels of bioaccumulated 
COPECs. Omnivores are not explicitly modeled in the ERA. It is expected that potential risks to 
omnivores, which have varied diets, will be bound by the potential risks for lower trophic level 
herbivores and higher trophic level carnivores.  

Terrestrial wildlife were evaluated directly or by using surrogate species based on their diet and 
trophic levels described above. Table 3.8-6 lists the species used for evaluation in the ERA and 
the other species they represent.  

Total potential risks to special-status terrestrial wildlife were assessed by comparing current 
conditions and deposition-related soil concentrations against NOAELs and LOAELs. The 
NOAEL is the highest level of a chemical in a toxicity test that did not cause harmful effect in an 
animal. The LOAEL is the lowest level of a chemical stressor evaluated in a toxicity test that 
shows harmful effects on an animal. Special status species were assumed to be continually 
exposed to the highest (95UCL) COPEC concentrations in both the current conditions and 
deposition-related data sets in the maximum exposure scenario food web (AECOM 2017d). This 
represents a conservative assumption for those receptors that may forage across a large area 
(including outside the ERA Study Area) or those receptors that are known to be only seasonally 
present within the ERA Study Area (AECOM 2017d). Table 3.8-7 presents the ecological risk 
assessment results for special status species. Only COPECs that resulted in a total potential risk 
HQ greater than 1 are shown.  
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Table 3.8-6: Representative Terrestrial Wildlife Receptors Selected for Food Web Modeling  

Representative Wildlife Receptors Modeled Diet 

Generating 
Station Raw 

Water 
Reservoir and 

San Juan River 

Terrestrial Habitat 
Within Generating 

Station ROI 

Special Status Species Represented by 
Representative Wildlife Species 

Carnivores (Trophic Level 4)         
Bald eagle 
(Haliaeetus leucocephalus) Fish X  Bald eagle 

Red-tailed hawk 
(Buteo jamaicensis) Small mammals  X 

Burrowing owl, ferruginous hawk, golden eagle, 
loggerhead shrike, long-eared owl, Mexican 
spotted owl, peregrine falcon, pinyon jaya, prairie 
falcon 

Insectivores (Trophic Level 3)      

American robin 
(Turdus migratorius) Terrestrial invertebrates  X 

Bendire’s thrasher, Brewer’s sparrow, Grace’s 
warbler, gray vireo, olive-sided flycatcher, 
Virginia’s warbler  

Dusky shrew 
(Sorex monticolus) Terrestrial invertebrates  X New Mexico meadow jumping mousec 

Little brown batb 

(Myotis lucifugus) 
Terrestrial invertebrates 
(b)  X Spotted bat, Townsend’s big-eared bat  

Willow flycatcherb 

(Empidonax traillii) 

Aquatic invertebrates 
Benthic invertebrates 
(b) 

X  
American dipper, lesser yellowlegs, southwestern 
willow flycatcher, willow flycatcher, yellow-
billed cuckoo 

Herbivores (Trophic Level 2)      
Meadow vole 
(Microtus pennsylvanicus) Terrestrial plants  X Gunnison’s prairie dog, pronghorn anteloped 

Source: AECOM 2017d 
a The pinyon jay is an omnivore whose diet includes seeds, berries, insects, lizards, snakes, nestling birds and small mammals (https://www.allaboutbirds.org/guide/Pinyon_jay/lifehistory). To be 
conservative the red-tailed hawk was selected as its representative species. 
b Invertebrates used as surrogates for flying insects in actual diet for willow flycatcher and little brown bat. 
c New Mexico meadow jumping mouse may consume both invertebrates and vegetation (e.g., fruit, seeds) from upland and riparian habitats. Evaluating the mouse as a terrestrial insectivore is a 
conservative approach. 
d The use of a small mammal (meadow vole) as a surrogate for a much larger mammal (pronghorn) may overestimate risks due to the higher ingestion rates for smaller mammals (relative to body 
weight). If risks for the pronghorn are predicted using the meadow vole as a surrogate, then the food web assumptions may be reviewed to identify a larger surrogate species. 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.8-41 

Table 3.8-7: Summary of COPECs Retained in the Maximum Exposure Scenario for 
Special Status Species 

Receptor COPEC Total Potential Risk 
NOAEL-based HQ 

% HQ from 
Deposition 

Total Potential Risk 
LOAEL-based HQ 

% HQ from 
Deposition 

Bald eagle Methylmercury 2.5 <0.1% <1 <0.1% 

Red-tailed hawk None (all COPECs 
HQ < 1) — — — — 

American robin None (all COPECs 
HQ < 1) — — — — 

Dusky shrew None (all COPECs 
HQ < 1) — — — — 

Little brown bat Cadmium  2.1 <0.1% <1 <0.1% 
 Nickel 1.9 <0.1% <1 <0.1% 
 Selenium 2.1 <0.1% 1.4 <0.1% 
 Zinc  1.7 0.4% <1 0.4% 
Willow  Copper 1.1 <0.1% <1 <0.1% 
flycatcher Methylmercury 3.9 <0.1% <1 <0.1% 
 Selenium 2.7 <0.1% 1.4 <0.1% 

Meadow vole None (all COPECs 
HQ < 1) — — — — 

No total potential risk HQs exceeded 1 for carnivorous birds or mammals, represented in the 
food web by the red-tailed hawk, and as such, potential risk to this trophic guild is expected to be 
minor and long-term. Since these results were predicted using conservative assumptions, 
potential risk to federally listed and special status carnivorous species potentially present within 
the Generating Station ROI (burrowing owl, ferruginous hawk, golden eagle, loggerhead shrike, 
long-eared owl, Mexican spotted owl, peregrine falcon, pinyon jay, and prairie falcon) also are 
expected to be minor and long-term (AECOM 2017d). 

Similarly, no total potential risk HQs exceeded 1 for insectivorous and herbivorous birds or 
mammals, represented in the food web by the American robin and dusky shrew (insectivores) 
and meadow vole (herbivore), and, as such, potential risk to these trophic guilds is expected to be 
negligible. Since these results were predicted using conservative assumptions, potential risk to 
federally listed and special status insectivorous species (e.g., Bendire’s thrasher, Brewer’s 
sparrow, Grace’s warbler, gray vireo, olive-sided flycatcher, Virginia’s warbler and New Mexico 
meadow jumping mouse) and herbivorous species (e.g., Gunnison’s prairie dog and pronghorn) 
potentially present within the Generating Station ROI are expected to be minor and long-term.  

Although not specifically represented by a surrogate species, potential risk to the rufous 
hummingbird, which is considered an omnivore, is expected to have potential risks similar to the 
lower trophic level herbivores and higher trophic level carnivores. As described above, risks to 
those species are expected to be minor; therefore, risks to the rufous hummingbird are also 
expected to be minor and long-term.  
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The NOAEL-based HQ for the bald eagle was above 1 for Hg while the LOAEL-based HQ was 
less than 1. The eagle’s Hg HQ (NOAEL-based HQ of 2.5) was driven by its consumption of 
fish from the San Juan River. Although the eagle may feed on fish within the San Juan River, it 
is unlikely to provide 100 percent of the diet for the species given the size of its home range. 
Site-specific methylmercury fish tissue data were not available from the San Juan River so 
concentrations were assumed to be equal to total mercury concentrations. Therefore, dietary 
estimates of methylmercury and associated risks to the bald eagle are likely to be overestimated, 
and the HQ above 1 is not necessarily indicative of risks, particularly at the population level. 
Therefore, risks to the bald eagle due to exposure within the Generating Station ROI are 
expected to be minor and long-term, and similar to background risks (AECOM 2017d). 

NOAEL-based HQs above 1 were identified for the little brown bat for cadmium, nickel, 
selenium, and zinc (selenium also had a LOAEL-based HQ slightly above 1) (AECOM 2017d). 
Risks to the little brown bat were driven by its consumption of terrestrial invertebrates, which 
were modeled from soil COPEC concentrations using uptake factors because site-specific tissue 
concentrations were not available. The uptake factors were derived for invertebrate species that 
are confined to the soil and, therefore, more highly exposed to chemicals in soil. In addition to 
the overestimation of dietary contributions of COPECs in the food web, bats generally hibernate 
or display wintering feeding behaviors that differ from their feeding behaviors throughout the 
remainder of the year. Given the other conservative assumptions incorporated into the food web 
model (i.e., likely overestimating tissue body burdens and COPEC bioavailability), the risks to 
bats, including the spotted bat and Townsend’s big-eared bat, due to exposure within the 
Generating Station ROI are expected to be minor and long-term, and similar to background risks.  

NOAEL-based HQs above 1 were identified for the willow flycatcher for copper, 
methylmercury, and selenium (selenium also had a LOAEL-based HQ slightly above 1). Risks to 
the flycatcher were driven by consumption of aquatic invertebrates. Concentrations of most 
metals were found to be consistent with background indicating that potential risks may be 
attributable to natural geologic sources within the area. Conservative assumptions in this food 
web model (all diet from the San Juan River within the Generating Station ROI and 100 percent 
COPEC bioavailability in consumed tissues), may overestimate population-level risks to these 
receptors. For example, the assumption that the flycatcher resides and feeds within the ERA 
Study Area 100 percent of the time may also lead to an overestimate of risk, since the species 
breeds in the southwestern United States but winters outside the region.  

Based on results from the ERA, select COPECs present a potential risk due to emissions 
resulting from the Proposed Action for the American dipper, bald eagle, lesser yellowlegs, 
southwestern willow flycatcher, spotted bat, Townsend’s big-eared bat, willow flycatcher, and 
yellow-billed cuckoo. However, the potential risk is primarily based on existing background 
conditions, and the contribution of the Proposed Action to the risk is less than 1 percent for all 
species. Additionally, emissions resulting from the Proposed Action are not expected to increase 
the concentration of COPECs whose current HQ is less than 1 to a level of concern 
(AECOM 2017d). Therefore, the indirect impacts of emissions from the Proposed Action are 
expected to have minor and long-term impact on terrestrial wildlife.  
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Aquatic Wildlife 

Air Emissions from the Local / Regional Sources 

The transport and deposition of air emissions from local, regional, and global sources, and 
natural conditions in the San Juan River is a current concern for listed fish and is the focus of this 
subsection. Modeling of future concentrations in the San Juan River show that contributions 
from the Proposed Action are predicted to have a minor (in some cases, not detectable using 
current analytical methods) contribution to water concentrations in the San Juan River. 

The results of the AECOM ERA (2017d) suggest that current concentrations of several COPECs 
present in the San Juan River may pose a potential risk to the Colorado pikeminnow and 
razorback sucker. Table 3.8-8 presents ERA results from current surface water concentrations 
and deposition related contributions. A number of COPECs in surface water had background 
HQs greater than 1 and background concentrations of these COPECs (current conditions) 
generally contributed a substantial part of the total potential risk HQs, with future emissions 
contributions being less than 0.1 percent for all COPECs. All of these COPECs are naturally 
occurring elements and it is not unusual for HQs above 1 to be calculated at background levels of 
naturally occurring inorganic constituents (AECOM 2017d). 

To further assess the potential for risks to fish in the San Juan River, site-specific fish tissue 
concentrations were also evaluated. Fish tissue were analyzed for early life stage fish (sensitive) 
and adult stage fish (typically less sensitive). Findings for fish tissues with COPECs resulting in 
an HQ greater than 1 are provided in Table 3.8-9. When comparing modeled maximum fish 
tissue concentrations to alternative critical body residues, findings of the ERA suggest potential 
risks due to five COPECs for early life stage fish. The ERA noted that adult fishes may be less 
likely to be continually (chronically) exposed to a maximum concentration due to larger foraging 
ranges and potential migration outside of the deposition area. Similar to the results for surface 
water, deposition related contributions from future emissions to the HQs were less than 
0.1 percent for all COPECs (AECOM 2017a).  
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Table 3.8-8: San Juan River Surface Water (Fish Exposure), Summary of Selected ERA Risk Estimate (Hazard Quotients) 
Results 

  Aquatic Invertebrate 
Surface Water ESV 

(µg/L) 

Current Conditions Deposition Contribution Total HQs 

COPEC Max EPC 
(µg/L) Max HQ Max EPC 

(µg/L) Max HQ Total HQ % HQ from 
Deposition 

Aluminum 87 6.1E+04 7.1E+02 4.4E-03 5.0E-05 7.1E+02 <0.1% 
Barium 4 9.6E+02 2.4E+02 2.0E-04 5.0E-05 2.4E+02 <0.1% 
Beryllium 0.66 4.8E+00 7.3E+00 9.6E-07 1.5E-06 7.3E+00 <0.1% 
Cadmium 0.41 8.9E-01 2.2E+00 4.7E-07 1.1E-06 2.2E+00 <0.1% 
Cobalt 23 3.1E+01 1.4E+00 1.2E-05 5.1E-07 1.4E+00 <0.1% 
Copper 15 6.8E+01 4.4E+00 6.7E-05 4.4E-06 4.4E+00 <0.1% 
Iron 1000 5.5E+04 5.5E+01 1.1E-02 1.1E-05 5.5E+01 <0.1% 
Lead 6.6 6.1E+01 9.1E+00 2.3E-05 3.5E-06 9.1E+00 <0.1% 
Manganese 1650 1.7E+03 1.0E+00 2.9E-04 1.8E-07 1.0E+00 <0.1% 
Mercury 0.012 4.1E-02 3.4E+00 3.4E-07 2.9E-05 3.4E+00 <0.1% 
Methylmercury 0.0028 6.2E-03 2.2E+00 4.5E-08 1.6E-05 2.2E+00 <0.1% 
Vanadium 20 7.1E+01 3.6E+00 8.3E-05 4.1E-06 3.6E+00 <0.1% 
Source: AECOM 2017d 
Note: Only COPECs with HQs greater than 1 are shown. Results are for Total Recoverable water concentrations. 
EPC = exposure point concentration; ESV = ecological screening value 
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Table 3.8-9: San Juan River Fish Tissue, Summary of Selected ERA Risk Estimate (Hazard Quotients) Results 

  Critical Body Residue Current Conditions Deposition Contribution ELS Total HQs Adult Total HQs 

COPEC ELS 
(mg/kgww) 

Adult  
(mg/kgww) 

Max EPC 
(mg/kgww) 

ELS 
Max HQ 

Adult 
Max HQ 

Max EPC 
(mg/kgww) 

ELS 
Max HQ 

Adult 
Max HQ 

Total 
HQ 

% HQ 
from 

Deposition 
Total HQ 

% HQ 
from 

Deposition 
Chromium 0.13 NA 4.5E-01 3.5E+00 NC 2.2E-08 1.7E-07 NC 3.5E+00 <0.1% NC NC 
Mercury 0.06 0.80 7.5E-02 1.3E+00 9.4E-02 5.3E-07 8.8E-06 6.6E-07 1.3E+00 <0.1% 9.4E-02 <0.1% 
Methylmercury 0.07 11 7.5E-02 1.1E+00 6.8E-03 3.0E-06 4.3E-05 2.7E-07 1.1E+00 <0.1% 6.8E-03 <0.1% 
Nickel 0.02 NA 3.7E-01 1.8E+01 NC 7.5E-09 3.8E-07 NC 1.8E+01 <0.1% NC NC 
Zinc 3.9 NA 3.4E+01 8.7E+00 NC 5.2E-09 1.3E-09 NC 8.7E+00 <0.1% NC NC 
Source: AECOM 2017d 
Note: Fish tissue results in this table are representative of the Colorado pikeminnow and razorback sucker. Only COPECs with HQs greater than 1 or not having toxicity benchmark are shown.  
ELS = early life stage; EPC = exposure point concentration; HQ = hazard quotient; NA = not available; NC = not calculated; ww = wet weight  
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Based on predicted surface water quality and modeled fish tissue burdens (Tables 3.8-8 and 
3.8-9, respectively), the ERA results indicate that emissions from the Proposed Action would 
not substantially increase the risk relative to current (cumulative baseline) conditions1 
(AECOM 2017d):  

• Incremental risks to listed fish in the San Juan River due to metals (including Hg) in 
future emissions from the Proposed Action are negligible (HQs are well below 1) and 
generally represent less than 0.1 percent contribution to the baseline cumulative risk 
(i.e., less than 0.1 percent of the total HQ).  

• Concentrations of metals that currently pose a negligible risk to listed fish (i.e., current 
HQs are less than 1) are not anticipated to increase to a level of concern. 

Based on the findings of the ERA, added impacts to listed fish in the San Juan River as a result 
of air emissions from the Proposed Action and atmospheric deposition in the San Juan River are 
classified as minor (as compared to baseline) but long-term. 

Water Withdrawals from San Juan River 

Potential impacts associated with the Generating Station could occur from the withdrawal of 
water from the San Juan River. 

Surface water drawn from the San Juan River for use at the Generating Station and San Juan 
Mine is obtained according to water rights for consumptive use held by PNM, TEP, and APS, 
along with the Four Corners Power Plant participants. Water rights are described in Section 
2.1.1.6 of the EIS. Surface water is drawn from the San Juan River and pumped to the raw water 
reservoir for use at the Generating Station (water rights allow for diversion of 51,600-AF per 
year2 and 39,000 AF per year consumptive use). No changes to the water rights or water use 
would occur under the Proposed Action, and the Generating Station would maintain the ability to 
draw as much water as the rights allow for the Project life. However, with the closure of Units 2 
and 3, the long-term diversion of water for use at the Generating Station is expected to decrease 
by up to 50 percent.  

Water diversion may affect the amount and quality of habitat available for Colorado pikeminnow 
and razorback sucker. However, the full amount of the consumptive water right available under 
Permit 2838 has been accounted for in the SJRRIP’s water accounting and factored into the flow 
recommendations for the San Juan River (USBOR 2006, FWS 2006). Given the findings of the 
FWS Biological Opinion (2001) that the full consumptive water right available under Permit 
2838 is not likely to adversely affect Colorado pikeminnow and razorback sucker or their critical 
habitat, a decrease diversion under Alternative A due to the shutdown of Units 2 and 3 is also 
unlikely to adversely affect these listed fish. Therefore, water withdrawals from the San Juan 
River related to the Proposed Action are expected to have no impact on special status fish.  

                                                
1 Current conditions are the existing media concentrations including current contributions from all existing global, regional, and local, natural and 
industrial sources. Hence, current (baseline) water quality in the San Juan River is a measure of cumulative contributions from all existing 
sources. 
2 An intake supplies 10,585 acre-feet water (of the allowed 51,600 acre-feet water) for the water that is used by the San Juan Generating Station, 
La Plata Mine, and San Juan Mine. 
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Entrainment of Listed Fish  

The operation of the intake structure has the potential to result in entrainment of listed fish 
species. No entrainment studies have been conducted at this diversion. Because the fish drift with 
the currents, it is assumed that they would be entrained in direct proportion to the amount of flow 
diverted and the proportion of larvae that enter the drift upstream of the diversion point.  

Colorado Pikeminnow. Colorado pikeminnow larvae typically enter the drift from mid-July to 
early August and drift passively for 3 to 6 days after emergence (FWS 2009). Larvae would be 
subject to loss at the diversion for about 30 days. Mean daily flows from mid-July to mid-August 
averaged about 1,030 cfs during this time period from 2003 to 2013 (USGS Gage 09365000). All 
uses associated with this diversion (Generating Station and SJCC irrigation use) account for an 
average diversion rate of 26.5 cfs throughout the year (Ecosphere 2017). Using this information, 
approximately 2.6 percent of the flow (= 26.5 ⁄ 1030) would be diverted at the intake. The FWS 
(2009) estimated that spawning potentially could occur between RMs 128 and 180. The PNM 
Weir is located at approximately river mile (RM) 167, so about 25 percent of the available 
spawning habitat could lie above the weir, assuming an equal distribution of spawning habitat 
throughout the reach. Based on about 25 percent of the population spawning above the PNM 
Weir and 2.6 percent loss of those individuals, it is estimated that about 0.65 percent3 of the 
population of larvae could be lost to the diversion.  

A study of entrainment at Hogback, Farmers Mutual, Jewitt Valley, and Fruitland Irrigation 
diversions conducted in 2004 and 2005 indicates that the proportion of stocked Colorado 
pikeminnow entrained in the canals is considerably lower than what would be predicted based on 
the proportion of flow diverted (Renfro et al. 2006). This study found that between 0.002 and 
0.004 percent of Colorado pikeminnow stocked shortly before the study was conducted were 
observed in Hogback and Fruitland Irrigation diversions (no razorback sucker were observed, 
although other native suckers were). While this study likely did not capture every Colorado 
pikeminnow entrained, it provides an indication that the magnitude of the effect is likely to be 
less than 0.5 percent of the abundance of recently stocked fish, even allowing for a 100-fold 
underestimate by the study of the number of fish actually entrained. 

In their biological opinion, FWS (2001) concluded that the fish passage structure at the PNM 
Weir (which includes fish becoming trapped at the intake grate and pump intake screen at the 
PNM facility [pers. comm. Gilbert, 2017 October]) is not likely to jeopardize the continued 
existence of the Colorado pikeminnow and is not likely to destroy or adversely modify 
designated critical habitat. Therefore, impacts to special status fish from entrainment at the PNM 
weir are expected to be minor and long-term.  

Razorback Sucker. The diversion of water at the intake could entrain razorback sucker. 
Razorback sucker spawn on the ascending limb of the hydrograph during the spring. Larvae are 
found in the drift from late March to early July. Spawning is assumed to potentially occur 
between RM 100 and 180, with the effort spread evenly throughout the reach (FWS 2009). The 
PNM weir (RM 167) is about 13 miles below the potential spawning reach and, thus is estimated 

                                                
3 25 percent of population • 0.026 loss = 0.65 percent population loss 
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to affect about 16 percent of the potential habitat. Average flow during the spawning season 
between 2003 and 2007 ranged from 717 to 6,455 cfs (FWS 2009).  

All uses associated with this diversion (Generating Station and San Juan Mine) account for an 
average diversion rate of 26.5 cfs throughout the year. Assuming the average diversion rate, 
the Proposed Action would divert up to 3.7 percent (= 26.5 ⁄ 717) of the flow during the 
spawning season. Based on about 16 percent of the population spawning above the PNM Weir 
and 3.7 percent loss of those individuals, it is estimated that about 0.59 percent4 of the population 
of naturally spawned larvae could be lost to the diversion. With the reduced diversions 
(shutdown of Units 2 and 3) described above and assuming an equal distribution of larvae over 
time, the loss due to entrainment would be reduced to levels less than 0.59 percent of the 
population. 

Renfro et al. (2006) did not observe any razorback sucker in the Hogback, Farmers Mutual, 
Jewitt Valley, and Fruitland Irrigation diversions during an entrainment study conducted in 2004 
and 2005. This may indicate this species is somewhat less likely to be entrained, particularly at 
the sizes at which they are stocked into the San Juan River. However, this may also be the result 
of other factors such as the timing of the study (September to November) in relation to the life 
history activities of razorback sucker. It is possible that entrainment may occur at other times of 
year. 

In their biological opinion, FWS (2001) concluded that the fish passage structure at the PNM 
Weir (which includes fish becoming trapped at the intake grate and pump intake screen at the 
PNM facility [pers. comm. Gilbert, 2017 October]) is not likely to jeopardize the continued 
existence of the razorback sucker and is not likely to destroy or adversely modify designated 
critical habitat. 

Potential Impacts to Federally Listed Fish 

Given the minimal added exposure and risk (as compared to current conditions), potential 
impacts to listed fish in portions of the San Juan River within the deposition area as a result of 
the Proposed Action (Alternative A) are classified as minor and long-term—i.e., no measurable 
or substantive additional risks (as compared to current conditions) to listed fish are expected to 
occur within the deposition area as a result of the Proposed Action.  

Amphibians 

ESVs were not available for amphibians, and the northern leopard frog could not be 
quantitatively assessed in the ERA. The maximum exposure scenario results for potential 
impacts to surface water were reviewed in order to provide a qualitative assessment of potential 
risks to the frog. Surface water screening results indicated the potential for risks to aquatic 
receptors, but the risks for several COPECs may be overestimated. However, the potential for 
risks to the northern leopard frog cannot be eliminated based on the lack of data and uncertainties 
regarding the sensitivity of the frog relative to the receptors used to develop the surface water 
ESVs. A recent review of amphibian toxicity data indicated that amphibians showed relatively 

                                                
4 16 percent of population • 0.037 loss = 0.59 percent population loss 
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low to moderate sensitivity to heavy metals and were, on average, less sensitive than other taxa. 
As discussed for other species (both terrestrial and aquatic) in this section, potential risk to the 
species has been primarily based on existing background conditions, and the contribution of the 
Proposed Action to the risk is less than 1 percent for all species. Based on those results, it is 
assumed a similar level of risk would be expected for the northern leopard frog. Therefore, the 
indirect impacts of emissions from the Proposed Action are expected to have minor and long-
term impact on the northern leopard frog.  

3.8.4.2. Alternative B – Continuation of San Juan Mine Operations Following Generating 
Station Shut-Down in 2022 

Under this alternative, all of the mining techniques, including the indirect effects of coal 
combustion, would be identical to those for Alternative A, with the exception that the deposition 
area would be located in the vicinity of wherever the coal may be combusted following shut 
down of the Generating Station in 2022. As a result, any impacts to special status species from 
deposition are unknown beyond 2022 and would depend on a site-specific analysis. 

For Alternative B, potential indirect impacts to listed fish as a result of the transport and 
deposition of air emissions from the Generating Station to portions of the San Juan River in the 
deposition area are the primary exposure pathway.  

The ERA results indicate that the Proposed Action would likely result in negligible contributions 
to risk for aquatic biota (including listed fish) in the San Juan River (Tables 3.8-8 and 3.8-9) 
(AECOM 2017d). Consequently, given the shorter duration of emissions as compared to the 
Proposed Project, the ERA results may be used to infer that: 

• Added risks to listed fish due to future emissions related to the Alternative B would be 
negligible (HQs are well below 1) and represent less than 0.1 percent contribution to the 
current risk. 

• Concentrations of metals that currently pose a negligible risk to listed fish (i.e., current 
HQs are less than 1) are not anticipated to increase to a level of concern. 

Further, under the Alternative B, no additional Generating Station contributions to exposure to 
listed fish would occur after 2022 when Generating Station emissions are ceased.  

Diversions may affect the amount and quality of habitat available for aquatic biota (including 
listed fish) and entrain young fish. Given the proportionally shorter duration of Alternative B as 
compared to the Proposed Action, potential impacts within the San Juan River are likely to be 
reduced even further and would be eliminated after 2022 when Generating Station emissions 
are ceased. 
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3.8.4.3. Alternative C – No Action Alternative  

Under this alternative, the OSMRE would not recommend approval to the ASLM. Regardless of 
the OSMRE recommendation, it is ultimately the ASLM’s authority to approve or deny the 
Mining Plan Modification. If the ASLM were to deny the Mining Plan Modification, mining 
within the DLE would cease on August 31, 2019, and the SJCC would continue surface 
reclamation activities for areas disturbed by past surface mining (Juniper Pit) and underground 
mining operations.  

Cessation of mining activities within the DLE would result in no impacts to special status 
species, including no adverse effects from the construction of surface facilities. Special status 
plants and habitat for special status species located above areas previously mined would still be 
subject to subsidence impacts. Subsidence in previously mined areas would have permanent 
moderate impact on habitat and special status plants, although these impacts would be expected 
mostly for individual plants or small areas located along subsidence cracks.  

Emissions from the Generating Station and subsequent potential exposures and indirect impacts 
to listed fish in perennial surface waterbodies in the deposition area would cease in 2020. Given 
the proportionally shorter duration of emissions and potential for entrainment as compared to the 
Proposed Action, it is reasonable to infer that potential impacts within the deposition area as a 
result of the No Action Alternative are likely to be substantively less than that of the Proposed 
Action. Hence, potential indirect impacts within the deposition area as a result of the No Action 
Alternative are classified as ‘none’— i.e., no measurable additional risks (as compared to 
baseline) to listed fish are expected to occur within the deposition area as a result of the 
No Action Alternative. Further, under the No Action Alternative, no additional exposures to 
aquatic habitats or to listed fish would occur after 2020 when Generating Station emissions 
are ceased. 
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3.9. LAND USE, TRANSPORTATION, AND AGRICULTURE 
The ROI for land use, transportation, and agriculture is the San Juan Mine DLE boundary. To 
provide context for the land use in this area, a description of the land use within the San Juan 
Mine lease area is provided, as well as a regional description of the San Juan Basin. The ROI for 
transportation is the roadway network within the San Juan Mine lease area and the State and 
Federal highway network used to access the San Juan Mine. This section describes the land use, 
agricultural practices, and transportation network in the ROI and evaluates the potential impacts 
of the Proposed Action and alternatives on these resources.  

 Regulatory Framework 
This section summarizes the regulatory framework for land use, transportation, and agricultural 
resources associated with the Proposed Action. Below are brief summaries of the major Federal 
and State statutes, regulations, significant policies, and Project-specific permit requirements. No 
local regulations pertaining to land use, transportation, or agricultural resources are applicable to 
the Proposed Action because the DLE is located entirely on Federal land. 

3.9.1.1. Federal  

Underground Mining Permit 

As described in Section 1, New Mexico MMD has authority to approve mining permits, under 
the New Mexico Surface Mining Act. The San Juan Mine operates under an approved PAP for 
the DLE Mining Plan Modification. In relation to longwall mining, the purpose of SMCRA is to 
encourage the usage of underground extraction technologies to utilize the nation’s coal resources 
to the fullest extent, and to lay out regulations to minimize and avoid surface effects of 
underground mining. It mandates the maintenance of an Information and Data Center on the 
Surface Impacts of Underground Mining. SMCRA declares that surface impacts from 
underground mining have the potential to degrade the environment or pose a threat to property as 
well as public health and safety. In order for an underground coal mining operation to be 
permitted alongside a surface mining operation, it must be approved by a State or Federal 
program for a surface coal mining and reclamation permit. In accordance with the New Mexico 
Surface Mining Act, underground mining operations must adopt measures consistent with known 
technology in order to prevent subsidence-causing material damage to the extent technologically 
and economically feasible; maximize mine stability; and maintain the value and reasonably 
foreseeable use of such surface lands, except in those instances where the mining technology 
used requires planned subsidence in a predictable and controlled manner.  

Federal Land Policy and Management Act 43 USC 1701-1785 

The Federal Land Policy and Management Act (FLPMA) regulates the management of public 
lands administered by the BLM. Under this act, such public lands are to be kept under federal 
ownership unless the disposal of a particular parcel will serve national interest. The entirety of 
the DLE is on BLM land and managed by the BLM/FFO.  
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Federal Mining Leasing Act of 1920 30 USC 181 et seq.  

This Federal law appropriates and administers the leasing of public lands for developing deposits 
of coal, petroleum, natural gas, and other hydrocarbons, as well as phosphates, Na, sulfur (S), 
and K in the U.S. If found to be in the public’s best interest and if the coal can be economically 
mined, the Secretary of the Interior is authorized to divide any lands subject to the Act which 
have been classified for coal leasing into tracts of such sizes found appropriate. Leases are to be 
awarded by competitive bidding. The coal offered for lease requires that the entity or entities in 
implementing a definite plan to produce energy for their own use or for sale to their members or 
customers (except for short-term sales to others). The coal within the lease must be sold at fair 
market value, as determined by the Secretary. Before the determination of the fair market value 
of the coal subject to the lease, the Secretary shall give opportunity for and consideration to 
public comments on the fair market value. The lessee will have ten years to start mining 
operations form the lease. Before issuance of any coal lease, the Secretary must consider effects 
which mining of the proposed lease might have on an impacted community or area, including, 
but not limited to, impacts on the environment, on agricultural and other economic activities, and 
on public services. The Secretary also evaluates and compares the effects of recovering coal by 
deep mining, by surface mining, and by any other method to determine which method or 
methods or sequence of methods achieves the maximum economic recovery of the coal within 
the proposed leasing tract.  

Taylor Grazing Act 

The Federal government regulates grazing on public lands, including tribal lands, to improve 
rangeland conditions. Under this act, the DOI established grazing districts. Section 3 of this Act 
provides for the issuance of grazing permits within established grazing districts. The designation 
of grazing districts and grazing permits within the ROI is described in Section 3.9.2 below. The 
entirety of the DLE is on BLM land and managed by the BLM/FFO. 

Farmland Protection Policy Act  

The Farmland Protection Policy Act requires that the impacts of federally funded projects 
evaluated if they have the potential of converting prime or important farmlands to 
nonagricultural lands. Prime farmland is land that has the capacity to support long-term 
agricultural production with high yields. This takes into account physical and chemical features 
such as soil quality, growing season, and moisture. Unique farmland is land that is used for a 
specific high-value food or fiber crop. The entirety of the Project site and the surrounding areas 
are not designated as Prime Farmland or Farmland of Statewide Importance and do not contain 
forest and timber lands. Farmland of Statewide Importance are lands that do not meet criteria as 
Prime Farmland, but that are recognized as economically producing high yields of crops when 
managed accordingly (USDA 2016).  
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3.9.1.2. State of New Mexico  

New Mexico Statute Section 69-25A-20 (Environmental Protection Performance 
Standards; Surface Effects of Underground Coal Mining Operations) 

This statute addresses surface effects of underground coal mining operations in New Mexico, 
which are handled by the Mining Commission. It also lays out rules to be followed by operators 
under the Surface Mining Act. Furthermore, it does not allow for underground coal mining to 
occur under urbanized areas, cities, towns, or communities. It also does not allow for such 
activities to occur adjacent to industrial or commercial buildings, major impoundments or 
permanent streams if it puts inhabitants of urbanized areas, cities, towns, or communities at risk.  

New Mexico Mining Commission and New Mexico Coal Surface Mining Commission 

The Mining Commission was created in the 1993 New Mexico Mining Act to act as the 
administrative body for the Mining Act. The Commission adopts all regulations under the Act. In 
the case that a petition is placed to alter or adopt regulations, the Commission will hold a public 
hearing before making a decision on which, if any, aspects of the petition to grant. The 
Commission also has the power to direct regulators to address issues related to Mining Act 
implementation if they deem it to be necessary. The Coal Surface Mining Commission was 
created under the Coal Surface Mining Act of 1978 to amend and repeal regulations as is 
necessary. 

New Mexico Statutes Sections 19-9-9 through 19-9-16 (Leasing of Coal Lands Act)  

These sections describe the rules that pertain to the leasing of coal lands. This includes 
authorization and competitive bids; provisions; authority to enter, inspect books and prior lien; 
performance to bond; forfeiture for noncompliance; relinquishment; authorization of rules and 
regulations; and existing lessees and the right to a new lease. For all of these requirements, the 
rights of the commissioner and the lessee are included. This statute applies to mining in portions 
of the San Juan Mine located outside of the DLE. 

New Mexico Administrative Code 19.2.2 (State Trust Lands – Leasing for General Mining) 

This rule recognizes that the jurisdiction of all lands and related resources granted to New 
Mexico per the New Mexico Enabling Act falls under the Commissioner of Public Lands. The 
management of these lands includes reclamation of trusts lands affected by mining as well as the 
exploration and development of materials. Lands that are undergoing authorized mining activity 
under other rules do not apply to this code. This statute applies to mining in portions of the 
San Juan Mine located outside of the DLE. 

New Mexico Administrative Code 19.2.6 (State Trust Lands – Relating to Coal Leases on 
State Land) 

This rule pertains to all lessees of trust lands held by the Commissioner of Public Lands by 
placing them under jurisdiction of this ruling if the lessee was granted a lease following the date 
of this ruling. It aims to implement House Bill 433 and maintain order for the appropriate 
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development of coal resources on trust lands. This rule applies to mining in portions of the 
San Juan Mine located outside of the DLE.  

New Mexico Administrative Code 19.2.10 (State Trust Lands – Easements and Rights of 
Way) 

This rule pertains to all easements and rights of way that go over, upon, though, or across trust 
lands except for those already granted under a lease, salt water deposits (covered under 19.2.11) 
or water easements (covered under 19.2.12). These areas include public highways, telephone and 
power lines, pipelines, mining, etc. It falls under the applicant to determine which rights have 
been contracted or conveyed by third-party parties, which may limit the Commissioner’s 
issuance of further interests. This information can be reviewed in the State Land Office records. 
This statute applies to mining in portions of the San Juan Mine located outside of the DLE. 

New Mexico Administrative Code 19.8.8.811 – 19.8.8.812 (Coal mining – Permit 
Applications – Minimum Requirements for Information on Environmental Resources) 

These statutes focus on the required land use information and maps needed for permit 
applications. It requires that the application indicate whether the land has been previously mined 
as well as the condition, capability, and productivity of the land.  

New Mexico Administrative Code 19.8.9.903 (Coal Mining – Permit Applications – 
Minimum Requirements for Reclamation and Operations Plans)  

This rule states the information required to be shared in the maps and plans provided as part of 
the application, including the lands that would be affected as well as any changes to facilities. 
The code also provides a list of other required information that must be prepared by or under the 
instruction of a professional geologist or registered professional engineer. 

 Affected Environment Pre-2017 
The San Juan Mine is located approximately 4 miles northeast of Waterflow, New Mexico, and 
15 miles west of Farmington, New Mexico. The area ranges in elevation from 5,200 to 5,600 feet 
above sea level over approximately 17,740 acres. The DLE is situated within the San Juan Mine 
permit area and ranges in elevation from 5,400 to 5,600 feet above mean sea level over 
approximately 4,480 acres.  

The San Juan Mine lies on mostly public land administered by the BLM/FFO, as well as state 
and private lands (Figure 3.9-1). It is generally bordered by the Ute Mountain Ute Indian 
Reservation to the north; the BLM/FFO-administered Piñon Mesa SDA to the east; BLM and 
private lands to the south; and BLM, state, and private lands to the west. The town of Kirtland, 
New Mexico is adjacent to the south end of the DLE. The San Juan River is located 
approximately 2.3 miles to the south. Access to the DLE is provided from the south via New 
Mexico State Highway 516. The specific tracts of leased and permitted mine land found on 
the DLE (Lease NM-99144) are mapped within the USGS Waterflow, New Mexico and 
Youngs Lake, New Mexico quadrangles. 
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The DLE is located entirely within BLM land that is classified as shrub/scrub, herbaceous or 
barren with small amounts of open water on the western border. Herbaceous land is classified as 
not being capable to withstand tilling, but to have the potential for utilization as crop land.  

The two primary uses of the San Juan Permit area are surface coal mining and livestock grazing. 
Wildlife habitat, oil and gas production, surface gravel mining, and recreation also occur. The 
designated use of the land following mining is grazing and wildlife habitat. Livestock grazing 
takes place both above underground mine operations and in reclaimed areas where surface 
mining took place.  

3.9.2.1. Grazing  

Livestock grazing occurs on reclaimed and undisturbed portions of the surface mine and on the 
underground mine operation area, which includes the DLE. The DLE area contains portions of 
three grazing allotments administered by the BLM/FFO: Cline Arroyo, Shumway Arroyo 
Allotment Management Plan (AMP), and Twin Mounds (Table 3.9-1, Figure 3.9-2). 
Approximately 63 percent of the Cline Arroyo allotment, 9 percent of the Shumway Arroyo 
AMP allotment, and 12 percent of the Twin Mounds allotment are situated in the Project area 
(Ecosphere 2017c). Stock ponds/impoundments within the San Juan Mine provide water for 
livestock grazing. 

Table 3.9-1: Grazing Allotments Located within Project Area 

Allotment Acres in 
DLE 

Acres in San 
Juan Mine 

Permit 

Total 
Acres Livestock No. 

Livestock Dates 
Animal 

Unit 
Months 

Cline Arroyo 2,512 2,512 3,998 Sheep 800 Feb 1 to March15 187 
Shumway 
Arroyo AMP 1,914 10,056 22,213 Cattle 283 Dec 1 to May 20 1,993 

Twin Mounds 639 639 5,517 Cattle 60 Nov 1 to April 15 328 
Source: Ecosphere 2017c 

The analysis area includes 92 grazing allotments administered by the BLM or jointly by the 
BLM/FFO, Bureau of Indian Affairs, or the Navajo Nation Tribal Ranches Program. Allotments 
range in size from 23 acres and over 100,000 acres. Spatial data and allotment information is 
available from the BLM/FFO, including livestock type, number of livestock, animal unit months, 
and dates active. 
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3.9.2.2. Agriculture 

According to 2012 census data, 2,580,319 acres of land in San Juan County were in agricultural 
production, representing approximately 2,600 farms. The top crops for San Juan County include 
(in descending order of quantity): forage-land used for hay, grass silage, or greenchop; corn for 
grain; vegetables; dry beans; and wheat. Livestock raised on farms within San Juan County 
include (in descending order of quantity): cattle/calves, sheep/lambs, goats, horses, and chickens 
(USDA 2012). There are approximately 12,000 farms on the Navajo Nation, with approximately 
1 million acres in cultivation. The average size of a farm is approximately 1,300 acres. Most 
farms on the Navajo Nation are small, generally less than 9 acres in size (Ecosphere 2017c). The 
land within the San Juan Mine and the DLE permit area does not contain any croplands, or 
designated Prime or Unique Farmlands (NRCS 1998).  

3.9.2.3. Wildlife Habitat  

The entire San Juan Mine lease area provides habitat for wildlife species. Wildlife habitat is 
described in Section 3.7, Wildlife. 

3.9.2.4. Oil and Gas Development  

There have been 80 oil and gas wells drilled within the underground mine area and five oil and 
gas wells in the surface mine area. Of the five located in the surface mine area, three were 
inactive as of January 1989 (Ecosphere 2017c).  

In the Deep Lease and DLE, the oil and gas estate is Federal, except in the NW ¼, NW ¼ of 
Section 18 and Section 32. Minerals in NW ¼, NW ¼ of Section 18 are private; and minerals in 
Section 32 are owned by the State of New Mexico. Oil and gas formations within the San Juan 
Mine permit area, in order of increasing depth, consist of the Fruitland (coal or sand), Picture 
Cliffs (sand), Mesaverde, Dakota, and Gallup (Ecosphere 2017c).  

3.9.2.5. Transportation  

No U.S. or State highways cross the DLE section. County road (CR) 6800 from Highway 64 is 
used for access to the main facilities of the mine, while access roads built along each mine panel 
of the underground mine allow for the construction of gob vent boreholes and refuge safety 
chambers. These roads are also largely used for oil and gas workers to access facilities such as 
pump jacks. CR 6400 (from Kirtland) or Barker Dome Road are also public roads used for 
access to the mine (SJCC 2017b). Some ramps and haul roads used to deliver coal or stockpiles 
during the surface operations are still in existence to provide access for reclamation and to the 
portals. The DLE is open to all vehicular travel, with no limitations or restriction on off-highway 
vehicle (OHV) uses. Observations indicate that there is light OHV use within the DLE 
(Ecosphere 2017c). Mining does not hinder access to these activities. Based on data provided by 
SJCC, daily employee-based traffic on CR 6800 consists of 200 employees during dayshift, 100 
during swing shift, and 60 during night and weekend shifts (SJCC 2017b). Average daily traffic 
for US Highway 64 counted between CR 6500 and CR 6800 in 2016 totaled 17,910 vehicles, 
which was less than the 19,720 vehicles counted at the same location in 2012 and similar to the 
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2009 count of 17,600 (Farmington Metropolitan Planning Office 2017). Average daily traffic 
data for CR 6800 and CR 6400 are not available. Roads that cross through the DLE and provide 
access to the San Juan Mine can be found in Figure 3.9-3. 

 Changes to Affected Environment due to Compliance with the State 
Implementation Plan 

PNM selected installation of SNCR technology and shutdown of Units 2 and 3 in their SIP. This 
completed action would not change the description of the affected environment for land use, 
transportation, or agriculture. 

 Environmental Consequences 
This section contains a qualitative assessment of impacts to land use, agriculture, and 
transportation. Assessment of impacts on land use and agricultural resources is based on the type 
and amount of disturbance that would be caused by construction, operations, and reclamation of 
the Project facilities. Potential adverse impacts that are considered include land use changes that 
would be inconsistent with existing land use plans and/or major loss of agricultural fields or 
grazing areas. The magnitude of impact on agricultural resources is based on the amount and 
type of loss, with a major impact defined as one that would permanently remove cropland or 
grazing area or make such lands largely unavailable for future farming and/or grazing activity. 
Impacts on transportation were assessed based on the amount of disturbance to access and the 
potential for long-term impacts on public roads and traffic flows. A major impact would occur if 
the Project would result in an increase in traffic on public roadways, which would result in 
substantial reductions in traffic flow or increased potential for traffic-related accidents, or if the 
Project resulted in road closures. A minor impact would occur if the Project resulted increases in 
traffic on public roadways, which do not adversely affect traffic flow or public access.  

3.9.4.1. Alternative A – Proposed Action 

The Proposed Action would not have adverse effects to existing land use. As described in the 
Affected Environment, underground mining is an approved activity under the terms of SJCC’s 
lease with the BLM/FFO. This land use is compatible with recreation on the surface of the lease 
area, as well as ongoing grazing according to the terms of the grazing units defined by the BLM. 
The only land use that would be affected would be ongoing oil and gas development, since 
existing wells would require plugging and abandonment before mining in those areas. However, 
SJCC would accommodate these operations, as discussed in Section 3.3, Geology and Soils.  
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With regard to agriculture, as described above no impact would occur to existing grazing units. 
The grazing allotments Cline Arroyo, Shumway Arroyo AMP, and Twin Mounds would be able 
to continue to be grazed during mining and therefore, no impacts would occur. Similarly, all 
above surface activities that currently take place, such as all-terrain vehicle/utility vehicle riding 
would continue under the Proposed Action (SJCC 2017b). The slight subsidence that would 
occur as a result of mining (see Section 3.3, Geology and Soil) is not expected to preclude any 
existing surface activities; therefore, impacts to land use from subsidence are considered 
permanent but minor. No other agriculture or farming occurs within the DLE, and there is no 
Prime Farmland within the permit boundary (NRCS 2017b). Although there is Avalon sandy 
loam, a “Farmland of Statewide Importance,” within the DLE, this area has not been farmed 
(NRCS 2017b, SJCC 2017b).  

Under the Proposed Action, coal would be recovered through longwall mining techniques. The 
DLE would allow the recovery of around 53 million tons of coal from 4,483.88 acres through 
2033. This land is already covered by New Mexico permit 14-01. The installation of GVBs and 
minor access roads in the DLE would result in long-term minor surface disturbance. Due to the 
past operations of the San Juan Mine, existing buildings and support facilities already exist in 
two areas of the San Juan Mine Lease. This includes a main facility approximately 90 acres in 
size which contains an engineering and production building, safety building, equipment 
maintenance shop, weld shop, carpentry shop, vehicle fueling area, warehouse and associated 
storage yard, change rooms/bathhouse, coal plant, wash bay, waste facility, sewage facility, 
security offices, and other administrative buildings. The other area is approximately 25-acres and 
is located near the underground portal. It contains a vehicle fueling area, storage building and 
yard, conveyor system, stack out tube, pump house, small maintenance shop, and ventilation fan 
located approximately two miles to the east. Both sites already meet NMSA requirements for 
support facilities. The existing infrastructure would minimize the need for construction efforts 
and would have no impact on transportation, agriculture or land use.  

Most employees enter the San Juan Mine through CR 6800, which is accessible from Highway 
64. Some contractors use CR 6400 from Kirtland or Barker Dome Road, another public road that 
is used to access the underground gate roads. Access roads for the underground mine are built 
along each panel in order to allow for construction of gob vents and boreholes and refuge 
chambers. Any subsidence that occurs along Barker Dome Road would be remediated using a 
road grader to fill in cracks and smooth the surface. Haul roads, gate roads, and ramps would be 
reclaimed in accordance with the mine plan permit for the DLE (Ecosphere 2017c). The current 
employee-based traffic due to San Juan Mine is 200 employees during dayshift, 100 during 
swing shift, and 60 during night and weekend shifts, for a total of 360 employees. As operations 
reduce workforce and eventually end in 2033, traffic volumes on Highway 64, CRs 6800 and 
6400 and Barker Dome Road are expected to be reduced. San Juan Mine employee-based traffic 
is expected to drop by approximately 25 percent from current levels beginning in 2018 and 
remain at this level until the end of the Project in 2033. Mine-related traffic would be reduced 
from 2017 levels for the duration of the life of the mine and thus the potential for traffic-related 
accidents would also be reduced. Therefore, the Proposed Action would have no impact on 
traffic-related accidents.  
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Subsidence effects in relation to longwall mining practices such as the ones occurring in the DLE 
generally range from 4-8 feet. Remediation would include smoothing the surface and filling in 
sections where it is needed on public roads such as Barker Dome. Roads strictly associated with 
mining operations such as those behind the longwall mining area would be reclaimed, mainly 
using a rubber tire dozer. Therefore, the Proposed Action would result in permanent but minor 
impacts to roadways due to subsidence.  

As the coal preparation plant does not include a coal-cleaning facility, only a small amount of 
water would be used for dust suppression and to remove coal from accumulation on equipment. 
Any water from this or surface drainage water would be directed to a pond designed to handle 
runoff and none would be discharged from the facility area, as described in Section 3.5. 
Therefore, water runoff from the coal preparation plant would not adversely affect livestock 
grazing within the DLE. No homes or structures other than oil and gas facilities are in an area 
that may be affected by subsidence. Following the cessation of production, the project area 
would undergo full reclamation. Permitted lands would continue to decrease with the approval of 
Phase III bond release applications. During reclamation, all water that was redirected to avoid 
mining pits would be directed to the original channel. All subsidence would stop within a few 
months following the end of production, and at this time, all related repairs would be completed.  

3.9.4.2. Alternative B – Continuation of San Juan Mine Operations Following Generating 
Station Shut-Down in 2022 

As all mining techniques under Alternative B would be identical to the techniques in the 
Proposed Action (Alternative A), including the indirect effects of coal combustion, the effects on 
land use, transportation and agriculture would be the same. The only difference would be that the 
remaining coal reserves from 2023-2033 would go to market. Due to unknown market conditions 
and end users of the DLE coal, exact impacts related to transportation of the coal after 2022 are 
too speculative to be determined for purposes of this analysis. Therefore, the effect on land use, 
transportation, and agriculture would be as described for Alternative A. 

3.9.4.3. Alternative C – No Action Alternative 

Under this Alternative, the ASLM would not approve the mine plan modification and mining 
within the DLE would cease on August 31, 2019. Surface reclamation activities would 
commence following the cessation of mining. Decommissioning of all facilities that are not 
required for reclamation would be managed in accordance with Federal environmental 
regulations, including the disposal and removal of wastes and safety hazards. As mining would 
halt in 2019, no further subsidence would occur. Therefore, effects would be less than described 
in the Proposed Action (Alternative A) and the Continuation of San Juan Mine Operations 
Following Generating Station Shut-Down in 2022 (Alternative B).  
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3.10. RECREATION 
Recreational resources are generally defined as the publicly accessible facilities and land areas 
that provide recreational opportunities such as wildlife viewing, hunting, fishing, picnicking, 
hiking, and sightseeing. The primary ROI examined for recreational resources encompasses the 
boundary of the DLE. In addition, the ROI includes regional recreational resources within the 
Four Corners region generally within 50 miles of the Generating Station. The ROI for regional 
recreational resources is the general viewing area in which emissions related to combustion of 
the coal mined in the DLE could affect recreational opportunities and experiences. This ROI is 
consistent with the Visual Resource analysis conducted for the Project, which was based on 
contrast created by a 40-foot structure and the Project area’s viewshed (see Section 3.13, Visual 
Resources). 

3.10.1. Regulatory Framework 
This section summarizes the regulatory framework for recreational resources associated with 
proposed mining in the DLE. Below are brief summaries of the major Federal and state statutes, 
regulations, significant policies, and Project-specific permit requirements. No local regulations 
pertaining to recreational resources are applicable to the Project. 

3.10.1.1. Federal 

As described in Section 1, in 1998, the BLM issued a ROD on the amendment to the 1988 
Farmington RMP to include the Federal Coal Lease NM–99144 for the San Juan Mine’s DLE for 
the proposed maximum economic recovery of coal reserves. The BLM also approved the surface 
lease for the lands occupied by the San Juan Mine, which are located on Federal land overseen 
by the BLM. The San Juan Mine mostly lies on public land administered by the BLM/FFO and 
the following regulations applied to BLM’s 1998 ROD and ongoing land management. 

Federal Land Policy and Management Act 

The FLPMA of 1976, 43 USC 1701 et seq., provided a new policy direction to the BLM on 
managing public lands. Previously, under the Homestead Acts, the BLM was charged with 
disposing of properties under its jurisdiction. The new statute established the new policy of 
“multiple use” or managing the public lands to balance competing uses such as mineral 
development, livestock grazing, timber harvesting, and recreation while protecting natural, 
cultural, and historic resources. The statute provided guidance to the agency stating that: 

• Public lands be retained in federal ownership unless it is determined that disposal of a 
particular parcel will serve the national interest; 

• Public lands be managed in a manner that recognizes the country’s need for minerals; 
food; timber; food and habitat for fish, wildlife, domestic animals; and outdoor 
recreation; and 
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• Public lands be managed in a manner that will protect the quality of scientific, scenic, 
historical, ecological, environmental, air and atmospheric, water, and archeological 
values, and, where appropriate, to preserve and protect certain public lands in their 
natural condition. 

As a result, both resource development and recreation were officially recognized as important 
interests to be reflected in how the agency manages federal lands. 

Bureau of Land Management – Farmington Resource Management Plan 

The BLM/FFO RMP indicates that the purpose of the outdoor recreation program is “to ensure 
the continued availability of public land for a diverse array of quality resource-dependent 
outdoor recreation opportunities. Recreation use is managed to protect the health and safety of 
visitors; to protect natural, cultural, and other resource values; to stimulate enjoyment of public 
lands; and to resolve user conflicts” (BLM/FFO 2003).  

The RMP establishes a recreation objective of ensuring “…the continued availability of public 
land for a diverse array of quality resource-dependent outdoor recreation opportunities” within 
the Farmington District. According to the RMP, five major issues were identified in the scoping 
to be addressed in the document including: 

• Oil and gas leasing and development 
• Land use ownership adjustments 
• OHV use 
• SDAs 
• Coal leasing suitability assessment 

The RMP and ROD describe how public lands under the jurisdiction of the BLM/FFO are 
being managed setting aside 4,616 acres of public land open for OHV usage. On another 
1,353,301 acres, OHV use is limited to maintained roads, designated trails, routes, and areas 
where conditions are determined to be suitable for cross-country travel. Another 57,369 acres are 
designated as closed to OHV travel. The RMP also establishes 13 OHV management units 
within the Farmington District (BLM/FFO 2003). 

3.10.1.2. State of New Mexico 

New Mexico Mining and Minerals Division 2014 San Juan Mine Permit 14-01, Subpart 
811, Land Use Information 

New Mexico MMD Permit 14-01 Subpart 811, Land Use Information, notes that the San Juan 
Mine permit area (including the DLE) is open to all vehicle travel. It states that there are “…no 
limitations or restrictions on OHV uses.” It also states that there appears to be only light OHV 
use in the area, with most of the use occurring at the south boundary of the area. 

New Mexico MMD Permit 14-01 Subpart 908, Reclamation Plan: Post-Mining Land Uses, 
indicates that the primary post-mining land use would be livestock grazing except for the South 
Lease Extension area, which would be used as wildlife habitat. Recreation is recognized as a 
secondary use along with oil and gas production and wildlife habitat. 
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New Mexico Outdoor Recreation Act, NMSA § 16-1-4 

This regulation requires that the energy, minerals and natural resources department keep a plan 
laying out the maintenance and development of the state’s outdoor recreation resources. The 
energy, minerals and natural resources department is also able to apply to any federal agency or 
officer for participation in or the recipient of aid from any program dealing with outdoor 
recreation. Financial or other records must be kept in order to provide U.S. officials and agencies 
with the reports and information needed to complete their duties under such programs.  

3.10.2. Affected Environment Pre-2017 

3.10.2.1. Regional Recreational Resources 

The Four Corners Area includes numerous National Parks and major scenic, cultural, and 
recreational destinations within several hours of the DLE including Chaco Canyon, Mesa Verde, 
Monument Valley, Grand Canyon, Canyonlands, Arches, Chimney Rock, the San Juan River, 
Navajo Lake, and Lake Powell. Local residents and visitors can enjoy many recreational 
activities in the area including camping, hiking, fishing, mountain biking, sightseeing, skiing, 
hunting, motorized sports, rock climbing, horseback riding, kayaking, rafting, and boating. 
According to the Farmington Convention and Visitors Bureau, most domestic recreation visitors 
come from instate, Arizona, California, Texas, and Colorado, and internationally from Canada, 
Germany, France, Australia, and Italy (Farmington Convention and Visitors Bureau 2015).  

Four Corners Geotourism Initiative  

Collaborative efforts to promote tourism of the Four Corners region include a geotourism 
initiative developed in partnership with National Geographic Society and numerous Federal, 
state, and local agencies and interest groups. Geotourism is defined as “tourism that sustains 
or enhances the geographical character of a place — its environment, culture, aesthetics, 
heritage, and the well-being of its residents. Geotourism incorporates the concept of sustainable 
tourism — that destinations should remain unspoiled for future generations — while allowing for 
ways to protect a place’s character.” The Four Corners Geotourism Stewardship Council along 
with the National Geographic Society developed an interactive website and map that promotes 
geotourism of the Four Corners area. This initiative provides information regarding area tourism 
destinations and promotes the natural, historic, and cultural assets unique to the Four Corners 
area (National Geographic Society 2017). 

Community Rodeos 

Community rodeos are a popular activity throughout the region. Numerous rodeo associations in 
New Mexico promote the sport of rodeo with competitors from across America. The associations 
coordinate hundreds of rodeos annually throughout the state of New Mexico. Rodeos near 
Farmington, New Mexico take place year-round with the majority of the competitions taking 
place during the summer months, June through September. Rodeos near Farmington consist of 
tie-down roping, steer wrestling, saddle bronco riding, bareback bronco riding, bull riding, and 
barrel racing (OSMRE 2015). 
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River Recreation 

The San Juan River flows east to west, originating along the southern slope of the San Juan 
Mountains in southwestern Colorado. The San Juan River is located approximately 3 miles south 
of the DLE. It provides world-class trout fishing upstream of Farmington, New Mexico and 
downstream of Navajo Lake. The San Juan River also offers the opportunity for whitewater 
rafting and boating, particularly within the Utah reaches of the river. A BLM permit is required 
to float the section of the river downstream of Montezuma Creek, Utah (OSMRE 2015). 
Commercial outfitters also operate on this section of the San Juan River. 

BLM–Managed Recreation Sites 

BLM-managed recreation areas within a 50-mile radius of the Generating Station include Dunes 
Vehicle Recreation Area, Glade Run Recreation Area, Angels Peak Scenic Area, Bisti/ 
De-Na-Zin Wilderness, Rock Garden Recreation, Alien Run Mountain Bike Trails, and Thomas 
Canyon Recreation Area.  

The 800-acre Dunes Vehicle Recreation Area is used primarily for OHV use, motorcycle riding, 
mountain biking, and hiking/backpacking (OSMRE 2015).  

Glade Run Recreation Area, located approximately 15 miles east of the DLE, is popular for 
OHV use, hiking, and horseback riding. Approximately three quarters of the 19,000-acre Glade 
Run Recreation Area is managed for limited trail use, and 3,800 acres in the southern portion of 
the recreation area are managed as an open OHV area (OSMRE 2015). Hunting is not permitted 
in either of the BLM-managed recreation areas. Both areas are open to the public year-round, 
though roads may become impassable during severe weather. Moreover, portions of the 
recreation areas may be closed to the public for short periods during authorized competitions or 
events (OSMRE 2015). 

Angels Peak Scenic Area offers about 10,000 acres of rugged terrain recognized for its geologic 
features and scenic panoramic views from the nearly 7,000-foot Angel Peak. The area provides 
hiking, photography, wildlife viewing, camping, picnicking, and dispersed hiking opportunities 
along the rim (OSMRE 2015). Bisti/De-Na-Zin Wilderness is a 41,170-acre remote desert 
wilderness that offers some of the most unusual scenery found in the Four Corners region. This 
wilderness area is open year-round with no fees, but it has no amenities. Bisti/De-Na-Zin 
Wilderness area offers primitive recreational opportunities for hiking, backpacking, camping, 
wildlife viewing, photography, and horseback riding (OSMRE 2015). 

Rock Garden Recreation Area (an SDA) is composed of 10,857 acres, including 9,632 acres of 
public land. This recreation area provides opportunities for the public to enjoy a variety of semi-
primitive recreational activities and challenges, including fishing, hiking, backpacking, wildlife 
viewing, tent camping, and cultural interpretation (Ecosphere 2017j).  

Alien Run Mountain Bike Trails offers 3,334 acres, including 3,137 acres of public land for 
mountain biking as a high-quality recreational experience (Ecosphere 2017j). 
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Thomas Canyon Recreation/Wildlife Area contains 15,644 acres, including 8,156 acres of public 
land. Thomas Canyon is managed for optimal combination of primitive recreational 
opportunities and wildlife protection (Ecosphere 2017j).  

Chimney Rock National Monument 

Chimney Rock National Monument is located in southern Colorado about 60 miles northeast of 
the DLE, and outside of the ROI. The monument site encompasses approximately 4,726 acres of 
San Juan National Forest and is surrounded by Southern Ute Indian Reservation. The monument 
was designated on September 21, 2012, by Presidential Proclamation due to nationally 
significant archaeology, archaeoastronomy, visual and landscape characteristics, and geological 
and biological features, as well as objects of cultural and educational value. The Secretary of 
Agriculture through the USFS, in partnership with the Chimney Rock Interpretive Association, a 
nonprofit organization (OSMRE 2015), manages Chimney Rock National Monument. 

Mesa Verde National Park 

Mesa Verde National Park is located in southwestern Colorado about 30 miles north of the DLE 
and encompasses about 52,000 acres. The park was established in 1906 to preserve 
archaeological sites built by the Ancestral Puebloans who inhabited Mesa Verde for more than 
700 years (AD 550 to 1300) and currently has over 4,700 archaeological sites, including 600 cliff 
dwellings. The park draws over 550,000 visitors annually (NPS 2017b). 

New Mexico State Park and Wildlife Areas  

Jackson Lake Wildlife Area, managed by NMDGF, is located 20 miles east of the DLE and 
covers about 840 acres. Recreational opportunities at the wildlife area include waterfowl hunting 
during the open hunting season, year-round fishing, wildlife viewing (deer, waterfowl, and 
songbirds), photography, and hiking (OSMRE 2015).  

Situated on the boarder of Colorado and New Mexico, Navajo Lake State Park covers 
21,000 acres. This land is managed by New Mexico State Parks (along with the BLM and 
Colorado Parks and Wildlife). Navajo Lake State Park is located about 70 miles northeast of 
DLE (outside of the ROI) and consists of three areas – Pine River, Sims Mesa, and San Juan 
River. The Pine River and Sims Mesa areas are located adjacent to lake and recreational 
facilities, including visitor centers, developed campgrounds, day use areas, and a full-service 
marina. The San Juan River area below the dam is a world-renowned trout fishing location and 
includes wheelchair-accessible fishing facilities on the river, campgrounds, day use areas, and 
hiking trails (OSMRE 2015). This park is managed for fishing, boating, swimming, wildlife 
viewing, photography, camping, hiking, and hunting. It is also managed to protect unique 
archaeological and geological resources (Ecosphere 2017j). 

Durango Special Recreation Management Areas 

Durango Special Recreation Management Areas (SRMAs) includes Animas City Mountain 
(1,446 acres), Skyline (594 acres), and Grandview (1,109 acres). Collectively these areas total 
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3,150 acres for recreational opportunities including hiking, mountain biking, and dog walking. 
This SMRA is located approximately 30 miles northeast of the DLE (Ecosphere 2017j).  

Aztec Ruins National Monument 

The NPS manages these 318 acres designated as a United Nationals Educational, Scientific, and 
Cultural Organization world heritage site, created to protect archaeological resources. This 
National Monument is located approximately 20 miles east of the DLE (Ecosphere 2017j).  

Canyons of the Ancients National Monument 

The BLM/Tres Rios Field Office manage these 178,000 acres for protection of cultural and 
natural resources, development of fluid minerals, livestock grazing, and recreation. This National 
Monument is located 40 miles northwest of the DLE (Ecosphere 2017j).  

Canyon de Chelly National Monument 

The Navajo Parks and Recreation Department manages these 83,840 acres for its unique 
geology, and scenic, historic, and cultural values. This National Monument is located 
approximately 75 miles southwest of the DLE (Ecosphere 2017j).  

Carracas Mesa Recreation/Wildlife Area 

This area is managed by the BLM/FFO. It is comprised of 8,616 acres, including 7,943 acres of 
public land. It is located approximately 75 miles northeast of the Project Area. The goal of the 
area is to protect and enhance wildlife habitat while also providing space for semi-private, 
non-motorized and motorized outdoor activities.  

Chaco Cultural National Historical Park 

The NPS manages these 33,978 acres to protect archaeological sites of Ancestral Puebloan 
peoples including 10 major sites. The park is designated as a United Nations Educational, 
Scientific, and Cultural Organization World Heritage Site and an International Dark Sky Park. 
This National Historical Park is located approximately 55 miles southeast of the DLE 
(Ecosphere 2017j).  

East Animas Climbing Area 

These 543 acres, a Recreation Management Zone (RMZ), are managed for recreational 
opportunities including climbing, bouldering, and hiking. This RMZ is located approximately 
40 miles northeast of the DLE (Ecosphere 2017j).  

Four Corners Monument  

Navajo Parks and Recreation Department manage this Navajo Tribal Park. This park indicates 
where the states of Utah, Arizona, Colorado, and New Mexico meet. This monument is located 
approximately 40 miles northwest of the DLE (Ecosphere 2017j).  
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Head Canyon Motocross Track 

This recreational motocross track is managed by the BLM/FFO. It is approximately 20 miles 
southeast of the DLE, and occupies approximately 140 acres. The goal of the BLM is to 
minimize user conflicts, protect public safety, and protect natural resources.  

Hovenweep National Monument  

The NPS manages these 784 acres designated to protect six prehistoric, Pueblo villages. This 
national monument is also designated as an International Dark Sky Park. This national 
monument is located approximately 55 miles northwest of the DLE (Ecosphere 2017j).  

Montezuma Triangle  

This RMZ includes Phil’s World (2,827 acres), Summit (3,133 acres), Aqueduct (800 acres), and 
Chutes-n-Ladders (894 acres) areas. These areas are collectively managed for recreation, 
including mountain biking, hiking, and dog walking. The areas are managed in conjunction with 
the state of Colorado, towns of Mancos and Cortex, and Montezuma County. This RMZ is 
located approximately 35 miles north of the DLE (Ecosphere 2017j).  

Morgan Lake 

The Navajo Nation Department of Fish and Wildlife manages this 1,200-acre lake on the Navajo 
Reservation. It is managed for fishing, boating, and windsurfing. Morgan Lake is located 
approximately 5 miles southwest of the DLE (Ecosphere 2017j).  

Mud Springs 

This SRMA consists of 1,186 acres managed by BLM/Tres Rios Field Office for recreation 
including OHV use, mountain biking, hiking, and equestrian activities. This SRMA is located 
approximately 35 miles northwest of the DLE (Ecosphere 2017j). 

Navajo Lake Horse Trails 

These trails, located approximately 50 miles northeast of the DLE, are managed by the 
BLM/FFO. The horse trails utilize 6,752 acres of land, including 5,657 acres of public land, for 
equestrian recreational use on designated trails, routes, and areas.  

Negro Canyon SDA 

Negro Canyon SDA is managed by the BLM/FFO for semi-private outdoor recreational activities 
both motorized and non-motorized. The SDA covers 1,992 acres, including 1,361 of public land, 
and is located approximately 60 miles northeast of the DLE.  

Salmon Ruins 

These 19 acres managed by the San Juan County Museum Association conserve historic and 
prehistoric resources, interpret cultural resources to the public, and allow for scholarly study and 
research of cultural resources. The Salmon Ruins are located approximately 20 miles east of the 
DLE (Ecosphere 2017j).  
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San Juan River 

This SRMA located in Utah consists of 102 RMs/15,000 acres between Montezuma Creek and 
Clay Hills (Ecosphere 2017j). This section of river is managed by the BLM/Monticello Filed 
Office for recreation including whitewater boating. This section of river is located approximately 
50 miles northwest of the DLE (Ecosphere 2017j).  

Simon Canyon ACEC 

The Simon Canyon ACEC occupies 3,928 acres, including 3,691 acres of public land, and is 
located approximately 60 miles northeast of the DLE. It is managed by the BLM/FFO as an 
outdoor recreational area offering fishing, hiking, backpacking, wildlife viewing, tent camping, 
and cultural interpretation.  

Ute Mountain Ute Tribal Park 

These 125,000 acres within Mancos Canyon are managed by Ute Mountain Ute Indian Tribe to 
preserve and protect cultural resources in the Mancos Canyon area. This park is located 
approximately 20 miles north of the DLE (Ecosphere 2017j).  

3.10.2.2. Recreation within the Project Area 

According to the BLM/FFO RMP and ROD, the recreation opportunities closest to the DLE are 
the Piñon Mesa Recreation Area and Piñon Mesa Fossil Area. These areas are located 
approximately 1 mile east of the DLE. The management goal described in the RMP for the 
9,454-acre Piñon Mesa Recreation Area is to “provide and protect recreation, paleontological, 
and visual values.” The management goal described in the RMP for the 19,052-acre Piñon Mesa 
Fossil Area is to “facilitate scientific study and protection of the paleontological resources.” The 
ROD states that: “Portions of the Twin Peaks coal tract that underlie the Piñon Mesa Fossil Area 
and Piñon Mesa Recreation Area would not be available for leasing and coal development. These 
lands are in Township 30 North, Range 14 West and are described as follows: all of Sections 10, 
14 and NE¼NE¼ of Section 22, E½, N½NW¼ of Section 23, and the NE¼, N½SE¼ of Section 
26. Within this area approximately 320 acres of identified potentially leasable coal would be 
affected.” 

The DLE is not a designated recreation area, but provides opportunity for dispersed recreation 
(SJCC 2017b). As an area with only dispersed recreation, visitor use data for this area is not 
collected by the BLM. As stated in MMD Permit 14-01, roads within the DLE are open to 
vehicle travel and the public, including OHV use. Most of this usage occurs along the southern 
extent of the permit boundary near the community of Kirtland, New Mexico.  

Recreational Hunting 

The DLE is contained within the NMDGF Game Management Unit (GMU) 2A for deer, elk, and 
antelope. Units 2A, 2B, and 2C are combined for turkey and bear hunting (Unit 2). There are 
currently three antelope permits within GMU 2A, two of which are private lands hunting 
permits, and one is a youth hunting permit. As described in greater detail in Section 3.7, Wildlife 
and Habitats, habitat for bear, turkey, mule deer and elk is considered marginal when compared 
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to the remaining areas within the GMU; therefore, it is unlikely that the DLE is a prime hunting 
area within the GMU. In addition, the DLE is not within a designed Core Occupied Elk Range 
area. Although hunting occurs within the DLE, NMDGF does not maintain site-specific hunting 
information; rather data is collected by GMUs. Table 3.10-1 summarizes the number of hunting 
tags taken within the greater GMU 2 in 2016 and 2017. 

Table 3.10-1: Hunting Tags for Game Management Unit #2 from 2016 - 2017 

Year Antelope Deer Elk Bears Turkeys 
2016 2 440 590 5 170 
2017 3 370 590 15 170 
Source: SJCC 2017b 

3.10.3. Changes to Recreation Resources Affected Environment Due to 
Compliance with the State Implementation Plan 

On December 31, 2017, in accordance with the SIP, Units 2 and 3 of the Generating Station were 
shut down. Accordingly, emissions associated with these two units ceased. No changes to the 
affected environment for recreational resources would occur from this action (although 
reductions in regional haze and visual resource impacts as a result of the shut-down would 
incrementally improve visibility at recreation sites, as discussed in Section 3.10.4 below).  

3.10.4. Environmental Consequences 
Recreational opportunities and access could be affected by the Proposed Action and alternatives, 
in some instances due to direct impacts on recreation within the ROI and in other instances 
through indirect impacts on recreation-related activities. Mining construction activities and 
operations could result in short-term noise impacts due to drilling activities and increased 
vehicular traffic within the ROI. Modifications to the ROI site topography due to the mining 
operations could result in changes to the visual character of the region and potential changes in 
the recreational setting and experience within viewing distance of the Project. This section 
qualitatively analyzes these potential impacts to recreation and determines their magnitude. The 
Proposed Action and alternatives would not reduce or increase recreational fishing and hunting 
opportunities as a result of potential changes in fisheries populations and potential impacts on 
wildlife populations and mobility. Therefore, this issue is not addressed further.  

Short and long-term impacts on recreation resulting from the Proposed Action and alternatives 
were assessed in a qualitative manner by considering the direct and indirect impacts caused by 
construction activities, mining, maintenance activities, and post-reclamation land use. 
Compatibility with relevant recreation management plans was also assessed. The likely direct 
impacts on recreational use and access were considered, as well as the indirect potential changes 
in the existing regional recreational setting and experience that could result from power 
plant emissions.  
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A major impact on recreational resources would occur if implementation of the Proposed Action 
or alternatives would directly or indirectly result in any of the following conditions: 

• Substantial reduction or displacement of existing recreational opportunities, such as 
wildlife viewing, hunting, or other existing recreational activities within the recreation 
ROI; 

• Conflict with or incompatibility with recreation-related policies or objectives of existing 
applicable management plans; 

• Major impact on scenic, or cultural quality, or other factors that contribute to the 
recreational opportunities and experience within the recreation ROI; or 

• A reduction of public access to public recreation areas or opportunities.  

A moderate impact to recreational resources is one that would result in an adverse change to the 
recreational opportunities or resources but which would not conflict with applicable management 
plans or substantially reduce or displace recreational opportunities. A minor impact to 
recreational resources would result in some change to recreation but which would not be 
noticeable outside the regular fluctuation in access and availability of recreational opportunities.  

3.10.4.1. Alternative A – Proposed Action 

Under the Proposed Action, underground mining would occur within the DLE area. Construction 
activities would be limited to access roads, exploratory drilling, and drill pads for GVBs. Public 
access to specific sites where construction is occurring would potentially be restricted 
temporarily during development of these facilities for safety purposes. Similarly, public access 
may be restricted in certain areas in order to plug and abandon existing oil wells within the DLE. 
During this time, public access to other areas of the DLE would remain open and upon 
completion of any construction activities, public access within the DLE area would be open. 
Dispersed recreational activities, including hunting, hiking, and OHV opportunities would not be 
affected by the Proposed Action. In addition, opportunities for dispersed recreation would be 
available in adjacent publicly accessible land areas. Construction and operation activities would 
occur within the DLE area, and during those times, public access restrictions, such as restricted 
access to two-track roads within the DLE area, would be implemented for safety purposes. 
Though mining activities would raise the ambient noise level in the immediate area, these noise 
levels are expected to be similar to existing conditions associated with current mining operations 
within the adjacent mine area. Noise levels would not be above levels considered to be a 
nuisance or harmful to nearby sensitive receptors (see Section 03.14, Noise and Vibration). 
Because noise levels are low and would not increase above baseline conditions, there would be 
no impacts to the recreational experience due to changes in the noise environment. Moreover, 
trucks and equipment used during mining activities would not result in impacts on recreational 
resources because they would primarily travel on roadways contained within the San Juan Mine 
that do not offer recreational opportunities. As described in Section 3.9, Land Use, 
Transportation, and Agriculture, the potential increase in vehicle traffic within the DLE is 
anticipated to be minor. Therefore, impacts to recreation due to surface activities associated with 
mining would be short-term and minor. 
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Mining activities would result in permanent changes to site topography due to subsidence 
associated with underground mining (see Section 3.3, Geology and Soils). As discussed in 
Section 3.3, the average change in topography would be approximately 6-feet, which would 
occur within about one week of mining each section. As described in Section 3.6, vegetation and 
habitat generally remain intact even with subsidence; and wildlife continues to occupy and use 
the habitat following subsidence. As the topography of the DLE is generally flat, with some 
rolling hills, potential effects to enjoyment of recreational activities associated with the viewshed 
are anticipated to be minor but permanent. The topography surrounding the San Juan Mine and 
the DLE would not be affected by underground mining activities.  

The DLE area is located at long viewing distances (typically greater than 15 miles) from other 
recreational viewpoints. No designated Federal or state recreation areas lie immediately adjacent 
to the ROI; the closest recreation areas (Jackson Lake, Dunes Vehicle Recreation Area, and 
Glade Run) are located 15 to 30 miles from the DLE area, which is beyond the viewing distance 
from the DLE area. Therefore, the recreational experiences at these recreation areas, and 
throughout the ROI, would be similar to the existing conditions, and mining activities would not 
impact these regional recreation resources. Regional recreation opportunities could also be 
affected by impacts to visual resources and regional haze produced from emissions from the 
Generating Station, which would burn the coal mined within the DLE (see Section 3.1, Air 
Quality and Section 3.13, Visual Resources). Of the four Key Observation Points (KOPs) 
analyzed for visual resource effects, only one KOP (#3 Kirtland) would be moderately affected 
by the Proposed Action. The other KOPs would experience minor to no impact. Stack emissions 
from the Generating Station would continue to be one of the primary elements capturing the 
attention of the casual observer in the ROI. While the Proposed Action would not affect access to 
regional recreation areas, effects to visibility at recreational areas is considered a long-term 
moderate impact. 

Under the Proposed Action, the post-reclamation land use of the DLE would be similar to the 
pre-mining conditions. These lands would provide long-term recreational opportunities for 
dispersed recreational activities. The Proposed Action would not alter long-term recreational 
uses and access within the ROI, and therefore, would not conflict with or be incompatible with 
recreation-related policies or objectives of the BLM/FFO RMP or the New Mexico MMD Mine 
Permit. Therefore, no long-term or permanent impacts to recreational opportunities within the 
DLE would result from the Proposed Action. 

3.10.4.2. Alternative B – Continuation of San Juan Mine Operations Following Generating 
Station Shut-Down in 2022 

Under Alternative B, the mining techniques in the DLE area would be identical to those 
described in the Proposed Action (Alternative A). Potential recreational effects would therefore 
be the same as those described under Alternative A (Proposed Action) above. This alternative 
assumes that the Generating Station would close in 2022 and that coal mined at San Juan Mine 
would be sold on the market and used at another power plant.  
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3.10.4.3. Alternative C – No Action  

Under Alternative C, the ASLM would not approve the mine plan modification and mining 
operations would cease in 2019. No impacts to recreational activities or facilities would occur 
beyond 2019. The No Action Alternative would avoid short-term impacts to recreational 
opportunities on the DLE due to surface activities associated with mining and permanent impacts 
to the recreational viewshed that would occur as a result of subsidence. Therefore, under the No 
Action Alternative, no impacts to recreation and recreational facilities in the DLE ROI and 
Regional ROI would occur. 
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3.11. SOCIAL AND ECONOMIC VALUES 
This section characterizes the current and future socioeconomic conditions in the Four Corners 
region, accounting for ongoing and future operations of the San Juan Mine DLE. 

The socioeconomic ROI for this report is comprised of the counties listed in Table 3.11-1. The 
ROI includes the area of the DLE, the San Juan Mine lease and permit boundary and the counties 
in the surrounding area where San Juan Mine employees reside (and spend a portion of their 
income) and where taxes and royalties generated by San Juan Mine coal production payments to 
the state and local government are spent.  

Table 3.11-1: Counties in the Socioeconomic Region of Influence 

State County 
New Mexico San Juan County 

McKinley County 
Rio Arriba County 

Colorado La Plata County 
Montezuma County 

Utah San Juan County 
Arizona Apache County 

Coconino County 
Navajo County 

Within the ROI, the following four tribal reservations are present: 

• Navajo Nation

• Ute Mountain Ute

• Jicarilla Apache (a small portion of the Jicarilla Apache Reservation is out of the ROI in
Sandoval County, New Mexico)

• Southern Ute (approximately half of the Southern Ute Reservation is in the ROI)

Additionally, economic conditions and impacts are described on the local level of San Juan 
County, New Mexico, as well as on the state-wide level to capture the extent and magnitude of 
the economic linkages related to San Juan Mine operations. These additional areas of analysis 
offer both a localized and wider perspective, in addition to the ROI, to provide a comprehensive 
perspective to the economic impact of San Juan Mine operations on all economic levels.  

The social and economic conditions of the ROI are described below in the following subsections: 

• Population and Demographics. This subsection provides data on the number of
residents in the ROI and the racial/ethnic, gender, and age composition of those residents.

• Indicators of Social and Economic Well-Being. This subsection provides information
on social issues as well as data on educational attainment, income and poverty, housing,
and health status and risks.
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• Economic Conditions. This subsection provides data on industry composition as well as 
employment and unemployment characteristics in the ROI. Detailed data are presented on 
the economic environment to San Juan County and the Four Corners region. 

• Government Revenues. This subsection provides data on the fiscal contribution and role 
of San Juan Mine on local and state government revenue.  

This socioeconomic analysis relies on economic modeling to quantify and describe how the 
San Juan Mine operation affects the economies of San Juan County, New Mexico, the ROI 
(Four Corners Region), and the State of New Mexico. An economic input-output model called 
IMPLAN was utilized to derive estimates/results. IMPLAN uses input data to determine how a 
project/enterprise would impact a definable geographic area. For this analysis, economic impacts 
are described in the terms of Jobs, Labor Income, Direct Impacts, Indirect Impacts, and Induced 
Impacts. These terms are defined in the following list:  

• Jobs represent the number of overall jobs, including part-time jobs, currently located in 
San Juan County that can be attributed to San Juan Mine.  

• Labor Income represents the income generated through the jobs at San Juan Mine, 
including proprietor income/profit.  

• Direct Impacts are the economic activities directly attributable to San Juan Mine 
operations. Direct impacts include jobs and labor income, but also account for the direct 
purchase of goods/materials and services needed to operate San Juan Mine.  

• Indirect Impacts are the jobs, income, and economic output generated by the businesses 
that supply goods/materials and services to San Juan Mine. Indirect jobs include jobs at 
companies that supply goods and services to San Juan Mine, and extends to include jobs 
related to the manufacture of products used to maintain operations (if the manufacturer is 
in San Juan County). Indirect labor income represents the income earned by people 
working jobs that are indirectly connected to San Juan Mine operations. Indirect output 
includes the total sales volume related to the supply of goods and services to suppliers of 
goods and services.  

• Induced Impacts are the result of spending of the wages and salaries of the direct and 
indirect employees on items such as food, housing, transportation, and medical services. 
This spending supports induced employment in nearly all sectors of the economy, 
especially service sectors. 
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To provide a comprehensive perspective on how San Juan Mine operations translate into the 
economic impacts defined above, three areas of analysis were developed, as follows:  

1. Local: San Juan County, New Mexico 
2. ROI/Regional: Four Corners Region, including the following Counties: 

− Arizona: Apache, Navajo, and Coconino 
− New Mexico: San Juan, McKinley, Rio Arriba 
− Utah: San Juan County 
− Colorado: Montezuma, La Plata 

3. Statewide: State of New Mexico 

Assessing these three economic areas of analysis allows for the comparison of results across 
geographies and captures the economic linkages and ripple effects produced by the San Juan 
Mine. San Juan County, New Mexico, was selected as the local economy because that is where 
the San Juan Mine is located. The ROI was developed by selecting those Counties where the 
majority of San Juan Mine employees reside because that is where their salaries will also likely 
be spent (Ecosphere 2017k). The State of New Mexico was included as an area of analysis to 
provide a broad perspective in describing how the San Juan Mine impacts the greater economy. 
The economic impacts for each area of analysis by Alternative are provided in Sections 3.11.5.2 
through 3.11.5.4 below.  

3.11.1. Regulatory Framework 
CEQ regulations implementing NEPA state that when economic or social effects and natural or 
physical environmental effects are interrelated, the EIS will discuss these effects on the human 
environment (40 CFR 1508.14). CEQ regulations further state that the “human environment shall 
be interpreted comprehensively to include the natural and physical environment and the 
relationship of people with that environment.” This socioeconomic analysis evaluates how 
elements of the human environment such as population, employment, and public revenues, might 
be affected by the Proposed Action and alternatives. 

3.11.2. Affected Environment Pre-2017 
Socioeconomic impacts are measured in terms of changes to demographic and economic trends; 
therefore, the elements considered in the ROI include population, demographics, economic 
conditions, and indicators of social and economic well-being. Specific characteristics and 
measures in these categories are listed below: 

• Population 
− Population projections and growth rate by county 
− Population centers – municipalities within county 
− Tribal populations 
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• Demographics 
− Race and ethnicity 
− Age profile 

• Economic conditions 
− Income distribution and poverty level 
− Median household income 
− Unemployment rate 
− Employment characteristics 
− Average wage industry 

• Indicators of social and economic well-being 
− Educational attainment 
− Crime rate 
− Household characteristics 
− Housing condition 
− Median home value 

3.11.2.1. Population and Demographics 

Table 3.11-2 shows historical population numbers and population projections for the ROI in 
2010 and 2015. In 2015, the total population of the nine-county ROI was 652,514. The ROI grew 
by 24,301 people between 2010 and 2015, demonstrating a five-year growth rate of 3.8 percent. 
San Juan County, New Mexico, La Plata County, Colorado, and San Juan County, Utah, were 
the fastest growing counties within the ROI, growing at rate of 6.5 to 7 percent.  

Table 3.11-2: Population of ROI from 2010 to 2015 

Location 2010 2015 Population 
Change 

% Change 2010-
2015 

New Mexico 2,064,741 2,085,109 20,368 1.0% 
San Juan County  130,045 138,487 8,442 6.5% 
McKinley County 71,802 72,691 889 1.2% 
Rio Arriba County 40,371 40,780 409 1.0% 
Colorado 5,049,935 5,456,584 406,649 8.0% 
La Plata County  51,443 54,907 3,464 6.7% 
Montezuma County  25,515 26,139 624 2.5% 
Utah 2,763,885 2,996,755 232,870 8.4% 
San Juan County  14,746 15,772 1,026 7.0% 
Arizona 6,401,569 6,758,251 356,682 5.6% 
Apache County  71,685 72,215 530 0.7% 
Coconino County 134,679 141,602 6,923 5.1% 
Navajo County 107,677 109,671 1,994 1.9% 
TOTAL 647,963 672,264 24,301 3.8% 
Sources: AZ EPS 2015a; 2015b; DOLA 2016; U.S. Census Bureau 2010a; 2010b; 2010e; UNM 2012; University of Utah 2016; GOMB 2012; 
NMDWS 2016 
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Table 3.11-3 provides a projection for population in the ROI between 2020 and 2030. As 
observed, the population in the ROI is expected to increase by 6.9 percent. The far-right column 
in Table 3.11-3 shows the projected rate of change in population for each county, led by La Plata 
and Montezuma Counties in Colorado. This region of Colorado is projected to grow by 
19.7 percent from 2020 to 2030, outpacing the statewide average by 3.4 percent during this time. 

Table 3.11-3: Population Projection in the ROI from 2020-2030 

Location 2020 2025 2030 Population 
Change 

% Change 
2020-2030 

New Mexico 2,351,724 2,487,227 2,613,332 261,608 11.1% 
San Juan County 146,388 154,065 161,593 15,205 10.4% 
McKinley County  73,483 73,946 73,805 322 0.4% 
Rio Arriba County 41,026 41,058 40,872 -154 -0.4% 
Colorado 5,945,319 6,434,030 6,912,413 967,094 16.3% 
La Plata County 61,549 68,327 74,474 12,925 21.0% 
Montezuma County 29,019 31,903 34,360 5,341 18.4% 
Utah 3,309,234 3,611,237 3,914,984 605,750 18.3% 
San Juan County 15,644 15,565a 15,486 -158 -0.1% 
Arizona 7,346,787 7,944,753 8,535,913 1,189,126 16.2% 
Apache County  72,666 72,223 71,054 -1,612 -2.2% 
Coconino County 149,769 156,363 161,021 11,252 7.5% 
Navajo County 113,063 115,986 118,177 5,114 4.5% 
TOTAL  702,607 715,436 750,842 48,235 6.9% 
Sources: AZ EPS 2015a; 2015b; DOLA 2016; U.S. Census Bureau 2010a; 2010b; 2010e; UNM 2012; University of Utah 2016; GOMB 2012; 
NMDWS 2016 
a Represents an average of 2020 and 2030 population projections, as one for 2025 was not available.  

As shown in the table, the state of New Mexico is projected to grow by nearly 11.1 percent from 
2020 to 2030. San Juan County, New Mexico, (where the San Juan Mine is located) is projected 
to grow by close to the same rate as the state—10.4 percent. In contrast, the nearby counties of 
McKinley County and Rio Arriba County are not expected to realize much population change 
over the 10-year period.  

While the state of Utah is expected to grow by 18.3 percent within the decade, San Juan County, 
Utah, is projected to decrease slightly in population between 2020 and 2030. Similarly, while the 
state of Arizona is expected to grow by over 16.2 percent, none of the populations in the Arizona 
Counties in the ROI are anticipated to grow near that rate, with Coconino County at the highest 
rate of 7.5 percent and Apache County declining by 2.2 percent.  

Table 3.11-4 provides 2010 and 2015 population data for the major incorporated areas of the 
ROI. Collectively, the population centers listed in Table 3.11-4 total approximately 26 percent 
(176,579) of the population within the ROI, 672,264 (Table 3.11-2). Therefore, three-quarters of 
the population within the ROI reside in unincorporated areas, making it largely a rural 
population. The ROI realized a growth rate of 2.2 percent over the 5-year period, with an overall 
average growth rate of 5.6 percent in the population centers. 
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Table 3.11-4: Population Centers in the ROI 

Location 2010 2015 % Change 2010-
2015 

New Mexico    
McKinley County  71,802 72,691 1.2% 
City of Gallup 21,678 22,467 3.6% 
Zuni Pueblo CDP  6,302 9,494 50.7% 
San Juan County  130,170 138,487 6.4% 
City of Aztec (2010 census data)  6,763 6,147 -9.1% 
City of Farmington (2010 census data)  45,877 42,871 -6.6% 
City of Bloomfield (2010 census data)  8,112 7,314 -9.9% 
Colorado    
La Plata County  51,441 54,907 6.7% 
Town of Bayfield  2,357 2,573 9.2% 
City of Durango  16,901 18,228 7.9% 
Town of Ignacio  699 730 4.4% 
Montezuma County  25,532 26,139 2.4% 
City of Cortez  8,484 8,727 2.9% 
Town of Dolores  936 962 2.8% 
Town of Mancos  1,337 1,407 5.2% 
Utah    
San Juan County (2010 census data)  14,746 15,772 7.0% 
City of Blanding  3,375 3,564 5.6% 
City of Monticello 1,972 2,517 27.6% 
Arizona    
Apache County 71,685 72,215 0.7% 
Chinle CDP  4,518 4,947 9.5% 
Window Rock CDP 2,712 3,255 20.0% 
Coconino County  134,421 141,602 5.3% 
Kaibito CDP  1,522 1,611 5.8% 
Tuba City CDP  8,611 9,772 13.5% 
Navajo County 107,449 107,656 0.2% 
City of Holbrook  5,053 4,993 -1.2% 
Kayenta CDP 5,189 4,702 -9.4% 
City of Show Low  10,660 10,768 1.0% 
City of Winslow  9,655 9,530 -1.3% 
TOTAL ROI Population in Incorporated Areas 
(Percentage of Total Population)  172,713 (26.7%) 176,579 (26.3%) 2.2% 

Sources: AZ EPS 2015a; 2015b; DOLA 2015; U.S. Census Bureau 2010a; 2010b; 2010c; UNM 2012; University of Utah 2016 
CDP = census-designated place 
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Tribal enrollment and population estimates for the four Indian Reservations present in the ROI 
(Navajo Nation, Ute Mountain Ute, Southern Ute, and Jicarilla Apache) are provided in 
Table 3.11-5. While most of the membership lives on tribal trust lands, making enrollment and 
population about equal, the Southern Ute Indian Reservation, with a “checkerboard” land 
ownership pattern, has a much larger population living within the boundaries of the Reservation 
than tribal enrollment. 

Table 3.11-5: Tribal Populations and Enrollment in the ROI 

Tribe Enrollment 2010 Reservation Population 2011-2015 
Jicarilla Apache 3,403 2,995 
Navajo Nation (2010) 173,667 173,822 
Ute Mountain Ute 2,012 1,314 
Southern Ute 1,400 13,173 
Sources BIA 2017; Navajo Nation DED 2012; U.S. Census Bureau 2010d 

Table 3.11-6 provides an overview of race and ethnicity in the ROI. While nearly 76 percent of 
the population in New Mexico is white, only 56 percent of San Juan County, New Mexico, is 
white, and just under 20 percent of McKinley County is white. The populations of McKinley 
County and San Juan County have much larger percentages of American Indians than the state of 
New Mexico as a whole—nearly 77 percent and 40 percent, respectively, compared to 10 percent 
for New Mexico. 

Similarly, Utah is 90 percent white and just under 2 percent American Indian but San Juan 
County, Utah, is about 51 percent white and 48 percent American Indian. Arizona is 81 percent 
white and 5.4 percent American Indian, but Apache County, Arizona is only 25 percent white 
and nearly 74 percent American Indian. Coconino County, Arizona is just over 65 percent white 
and 28 percent American Indian while Navajo County, Arizona is about 51 percent white and 
46 percent American Indian. The data indicate that the ROI is more racially diverse than its 
respective states. 

Table 3.11-6: Race and Ethnicity in ROI 

Location % White % American 
Indian 

% Black and 
Other Races 

% Hispanic or 
Latino Ethnicity 

New Mexico 75.8 10.3 17.3 47.4 
McKinley County  19.7 76.9 7.2 13.9 
San Juan County  55.9 39.2 8.3 19.6 
Rio Arriba County  63.7 16.3 22.3 71.5 
Jicarilla Apache Reservation  6.7 90.5 6.0 9.3 
Colorado 87.3 2.1 14.4 21.1 
La Plata County  90.7 6.9 4.7 12.5 
Montezuma County  86.4 13.2 3.8 12.1 
Ute Mountain Ute Reservation  13.1 90.6 1.5 9.1 
Southern Ute Reservation  82.9 12.8 6.5 18.2 
Utah 90 1.7 11.1 13.4 
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Location % White % American 
Indian 

% Black and 
Other Races 

% Hispanic or 
Latino Ethnicity 

San Juan County  51.2 48.2 2.5 5.1 
Arizona 81.2 5.4 16.8 30.3 
Apache County  25.2 73.8 3.3 6.3 
Coconino County  65.5 28.3 9.7 13.8 
Navajo County  50.8 46.0 6.4 11.1 
Navajo Reservation  3.1 96.2 2.1 1.7 
Sources U.S. Census Bureau 2010c; 2010e 
Note: Because census surveys allow respondents to identify as more than one race, totals may exceed 100 percent. 

The age and gender profile for the ROI is provided in Table 3.11-7. The median age for 
New Mexico is 37 while the median age on the Jicarilla Apache Reservation is under 28. In fact, 
nearly 37 percent of the population on the Jicarilla Apache Reservation is under 18. In Colorado, 
the median age is 36 while the median age on the Southern Ute Reservation is nearly 46. The Ute 
Mountain Ute Reservation has a younger population, with a median age of 31.4; nearly 
36 percent of their population is under age 18. 

The gender distribution in the ROI is very similar to the states in which the counties are located. 
San Juan County, New Mexico, has the largest gender discrepancy, with 48.4 percent of the 
County population being male and 51.6 percent female.  

Table 3.11-7: Age and Gender Profile in the ROI 

Location Median Age % Population 
under Age 18 

% Population 
Over Age 18 % Male % Female 

New Mexico 37.0 24.3 14.7 50.6 49.4 
McKinley County  30.8 30.5 10.2 48.4 51.6 
San Juan County  34.2 27.5 12.4 49.6 50.4 
Rio Arriba County  40.1 24.3 15.9 49.4 50.6 
Jicarilla Apache Reservation  27.7 36.6 8.6 N/A N/A 
Colorado 36.3 23.5 12.2 50.1 49.9 
La Plata County  38.8 19.6 13.5 50.9 49.1 
Montezuma County  43.4 22.7 18.5 49.4 50.6 
Ute Mountain Ute 
Reservation  31.4 34.9 8.4 N/A N/A 

Southern Ute Reservation  45.6 21.3 15.4 N/A N/A 
Utah 30.1 30.9 9.7 50.2 49.8 
San Juan County  30.6 32.8 11.6 50.2 49.8 
Arizona 36.8 24.3 15.4 49.7 50.3 
Apache County  33.4 29.7 12.9 49.9 50.1 
Coconino County  30.8 22.1 10.4 49.6 50.4 
Navajo County  35.7 28.3 15.2 50.0 50.0 
Navajo Reservation  30.5 30.6 10.6 N/A N/A 
Source: U.S. Census Bureau 2010e 
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3.11.2.2. Indicators of Social and Economic Well-Being 

This section provides an overview of the primary social and economic well-being conditions 
present in the ROI, using indicators and metrics such as educational attainment, income, poverty, 
and housing conditions. The social and economic data provided below represents a baseline that 
can be used to measure how operations at San Juan Mine could affect community needs.  

Of particular note, the San Juan Partnership prepared a Community Needs Assessment in 2016 
that identified priorities for strengthening the economy, reducing injury and substance abuse, 
improving access to healthcare, reducing violence, and enhancing infrastructure and environment 
in San Juan County, New Mexico (San Juan County Partnership 2016). The Community Needs 
Assessment conducted a survey of community needs and issues with local residents in San Juan 
County. The following list identifies the results of the survey in order of priority and offers 
portrayal of the community issues/needs most important to residents where the San Juan Mine 
is located:  

1. Available housing 
2. Services for mental health 
3. Health care (available, accessible, affordable) 
4. Workforce development 
5. Quality of public education 
6. Access to healthy food 
7. Dental care 
8. Public transportation 
9. Services for substance abuse 
10. Emergency shelter/food assistance 

Table 3.11-8 provides data for household income, poverty, public assistance rates, and health 
insurance coverage in the ROI. As observed, the median household income in McKinley County 
($28,772) is much lower than the state of New Mexico ($44,963), and McKinley County also has 
a higher percentage of households living below poverty level - 37.5 percent versus 21 percent for 
the state of New Mexico. Lastly, more McKinley County households receive public assistance 
(45 percent) and live without health insurance (almost 32 percent) than the state (25 percent and 
16.4 percent, respectively). 

Table 3.11-8: Income, Poverty, Public Assistance, and Health Insurance Coverage for the 
ROI (2011-2015) 

Location Median Household 
Income 

% Households 
Below Poverty 

Level 

% Households 
Receiving Public 

Assistance 

% People Without 
Health Insurance 

Coverage 
New Mexico $44,963 21.0 25 16.4 
McKinley County $28,772 37.5 45 31.6 
San Juan County $48,671 20.1 25 21.8 
Rio Arriba County $36,098 23.7 27 20.0 
Jicarilla Apache Reservation $38,438 24.4 18 17 
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Location Median Household 
Income 

% Households 
Below Poverty 

Level 

% Households 
Receiving Public 

Assistance 

% People Without 
Health Insurance 

Coverage 
Colorado $60,629 12.7 14 12.3 
La Plata County $60,278 10.6 10 15.3 
Montezuma County $43,553 17.9 18 21.1 
Ute Mountain Ute Reservation $27,773 39.8 24 42.7 
Southern Ute Reservation $58,500 9.5 12 18.0 
Utah $60,727 12.3 15 13.2 
San Juan County $41,484 28.1 30 26.4 
Arizona $50,255 18.2 20 15.0 
Apache County $31,757 36.6 50 23.9 
Coconino County $50,234 22.7 20 18.2 
Navajo County $35,921 30.6 40 17.8 
Navajo Reservation $26,203 41.7 56 28.6 
Source: U.S. Census Bureau 2010e 

In Colorado, many more people in Montezuma County are without health insurance coverage 
(just over 21 percent) relative to the state (12.3 percent). The Ute Mountain Ute Reservation has 
nearly 43 percent of its population living without health insurance and nearly 40 percent of 
households live below poverty. Utah also has a higher median household income ($60,727) than 
the corresponding county in the ROI, San Juan County ($41,484). Fifteen percent of households 
in Utah receive public assistance compared to 30 percent of households in San Juan County, 
Utah. A larger percentage of households in Apache County and Navajo County, Arizona are 
below poverty level, receive public assistance, and live without health insurance coverage than 
the state of Arizona. In fact, 50 percent of households in Apache County receive public 
assistance compared to 20 percent of households in the state of Arizona. Fifty-six percent of 
Navajo Nation Reservation households in Arizona receive public assistance and over 28 percent 
have no health insurance. 

Educational attainment is an important factor in determining future income potential. In New 
Mexico, workers without a high school diploma earn about two-thirds of median earnings of 
those who graduated high school (Census 2010e). Table 3.11-9 provides an overview of the 
percent of residents that have graduated high school and college, for the population in the ROI 
that is 25 or older. Generally, the counties within the ROI have a lower percentage of high school 
and college graduates than the remainder of their respective states. 

Table 3.11-9: Educational Attainment for the ROI (Percentage of Population Aged 25 
or Older) 

Location % High School Graduate % Bachelor’s Degree or Higher 
New Mexico 84.2 26.3 
McKinley County 73.6 11.1 
San Juan County 82.2 15.2 
Rio Arriba County 81.5 16.6 
Jicarilla Apache Reservation 87.7 9.6 
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Location % High School Graduate % Bachelor’s Degree or Higher 
Colorado 90.7 38.1 
La Plata County 94.7 43.3 
Montezuma County 89.8 26.7 
Ute Mountain Ute Reservation 78.9 6.1 
Southern Ute Reservation 92.4 29.3 
Utah 91.2 31.1 
San Juan County 83.6 18.9 
Arizona 86 27.5 
Apache County 76.8 10.8 
Coconino County 88.4 33.6 
Navajo County 81.5 14.7 
Navajo Reservation 72.4 8.3 
Source: U.S. Census Bureau 2010e 

Table 3.11-10 provides household characteristics for the ROI. In New Mexico, the populations of 
Rio Arriba County and McKinley County both have a large percentage of people who speak a 
language other than English at home (61 percent and nearly 57 percent, respectively) compared 
to just under 36 percent for New Mexico. Similarly, San Juan County, Utah, has a larger 
percentage of people who speak a language other than English at home compared to the state - 
41.4 percent versus 14.7 percent. In Arizona, over 55 percent of Apache County and 68 percent 
of the Navajo Nation Reservation speak a language other than English at home compared to 
27 percent for the state. Coconino County, Arizona and Navajo County, Arizona are similar to 
the state with 24 percent and 37 percent, respectively. 

Table 3.11-10: Household Characteristics in the ROI (2011-2015) 

Location 
Average 

Household 
Size Owner 

Average 
Household 
Size Renter 

% of Occupied Rental 
Units where Gross 

Rent is 35% or more 
of Household Income 

% Population who 
speak language other 
than English at home 

New Mexico 2.72 2.58 42.6% 35.7% 
McKinley County 4.08 3.67 36.8% 56.5% 
San Juan County 3.01 3.12 37.7% 32.9% 
Rio Arriba County 2.87 2.83 49.8% 61.3% 
Jicarilla Apache Reservation 3.28 3.93 20.4% 51.7% 
Colorado 2.61 2.44 41.5% 16.9% 
La Plata County 2.44 2.27 39.2% 10.3% 
Montezuma County 2.28 2.82 40.1% 12.0% 
Ute Mountain Ute Reservation 2.27 3.53 40.4% 43.5% 
Southern Ute Reservation 2.4 2.57 31.6% 11.5% 
Utah 3.26 2.90 38.1% 14.7% 
San Juan County 3.84 3.40 16.9% 41.4% 
Arizona 2.67 2.72 41.3% 26.9% 
Apache County 3.63 3.82 24.4% 55.3% 
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Location 
Average 

Household 
Size Owner 

Average 
Household 
Size Renter 

% of Occupied Rental 
Units where Gross 

Rent is 35% or more 
of Household Income 

% Population who 
speak language other 
than English at home 

Coconino County 2.75 2.63 45.6% 24.3% 
Navajo County 3 3.28 36.2% 37.1% 
Navajo Indian Reservation 3.93 3.91 22.2% 68.1% 
Source: U.S. Census Bureau 2010e 

Many of the locations in the ROI have larger average household sizes compared to their 
respective states. McKinley County, New Mexico, has a larger average household size 
(4.08 people/household for owner and 3.67 for renter) than the average household size for 
New Mexico (2.72 people/household for owner and 2.58 for renter). The same is true in Arizona 
where both Apache County and the Navajo Nation Reservation have households that average one 
person more than the state. Arizona’s average household size is 2.67 people/household for 
owner-occupied and 2.72 for renter-occupied while in Apache County, those numbers are 
3.63 people/household and 3.82. On the Navajo Nation Reservation, the numbers are higher at 
3.93 and 3.91 people per household. 

Table 3.11-11 provides information on median house values within the ROI. As observed, the 
median house value in New Mexico is $160,300 but Jicarilla Apache Indian Reservation, within 
New Mexico, has a median house value of less than half of that ($78,200). McKinley County’s 
median house value is even lower at $68,300. The median house value in Utah is $215,900 while 
the median house value in San Juan County, Utah, is $139,400, a reduction of 35 percent. 
Arizona’s median house value is $167,500, which is more than double that of Apache County, 
Arizona’s ($83,300). The Navajo Nation Reservation’s median house value is even lower at 
$59,400. Even with these relatively low housing values, affordable housing is the highest priority 
community need in San Juan County, New Mexico, mainly due to lower household incomes to 
afford available housing. 

Table 3.11-11: Characteristics of Housing in the ROI (2011-2015) 

Location Total Housing 
Units 

Median House 
Value 

% Occupied Units 
Lacking Complete 
Plumbing Facilities 

% Occupied Units 
Lacking Complete 
Kitchen Facilities 

New Mexico 909,565 $160,300 1.0 1.1 
McKinley County 25,780 $68,300 11.9 8.5 
San Juan County 48,562 $145,500 2.5 2.6 
Rio Arriba County 19,564 $155,900 1.2 1.0 
Jicarilla Apache Reservation 1,134 $78,200 0.0 0.6 
Colorado 2,261,063 $247,800 0.4 0.8 
La Plata County 26,365 $332,700 0.3 0.6 
Montezuma County 12,002 $180,400 1.0 1.2 
Ute Mountain Ute Reservation 576 $106,900 0.7 0.0 
Southern Ute Reservation 6,230 $270,800 1.6 0.4 
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Location Total Housing 
Units 

Median House 
Value 

% Occupied Units 
Lacking Complete 
Plumbing Facilities 

% Occupied Units 
Lacking Complete 
Kitchen Facilities 

Utah 1,011,099 $215,900 0.3 0.7 
San Juan 5,810 $139,400 5.4 4.6 
Arizona 2,890,664 $167,500 0.7 0.8 
Apache County 32,661 $83,300 16.9 12.3 
Coconino County 63,955 $219,300 3.7 2.9 
Navajo County 57,414 $104,400 7.1 5.3 
Navajo Indian Reservation 67,113 $59,400 20.6 15.7 
Source: U.S. Census Bureau 2010e 

To provide a description of the quality of housing in the ROI, Table 3.11-11 also provides 
percentages of occupied units that lack plumbing and kitchen facilities. Just over 1 percent of 
occupied housing units in New Mexico lack complete kitchen and plumbing facilities. Roughly 
2.5 percent of occupied units in San Juan County, New Mexico and just about 1 percent in Rio 
Arriba County, New Mexico lack complete kitchen and plumbing facilities. Almost 12 percent of 
units in McKinley County, New Mexico lack complete plumbing facilities and 8.5 percent lack 
complete kitchen facilities. A very small percentage of occupied units in Utah lack complete 
kitchen and plumbing facilities—less than 1 percent—while many more occupied units in 
San Juan County, Utah, lack complete plumbing (5.4 percent) and kitchen facilities (4.6 percent). 
Similarly, less than 1 percent of Arizona’s occupied units lack complete plumbing and kitchen 
facilities but Apache County, Arizona contains many more occupied units with incomplete 
plumbing (almost 17 percent) and kitchen (12.3 percent) facilities. Over 20 percent of the Navajo 
Nation Reservation’s occupied units lack complete plumbing and nearly 16 percent lack 
complete kitchen facilities. 

Crime rates serve as an indicator of social stability and security, and Table 3.11-12 provides data 
on property and violent crime rates for the state and some locations in the ROI where crime rate 
data were available. It is notable that Gallup, New Mexico, has substantially higher crime rates 
than the state. 

Table 3.11-12: Representative Crime Rates for ROI 

Agency/Year Property Crime Rate Per 
100,000 Population 

Violent Crime Rate Per 100,000 
Population 

Colorado/2014 2,530 309 
Durango Police Department/2014 2,852 271 
New Mexico/2014 3,542 597 
Farmington Police Department/2014 3,358 665 
Gallup Police Department/2014 10,577 2,147 
Arizona 3,198 400 
Flagstaff Police Department/2014 4,346 396 
Utaha 2,879 216 
Source: FBI 2014 
a No data available for Police Departments in the ROI 
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3.11.2.3. Economic Conditions 

Economic conditions in the ROI are characterized in terms of the following:  

• Employment  
• Wages  
• Diversity of employment across industries  
• Union contracts  

Table 3.11-13 details the unemployment rate and employment by occupation in the ROI. 
New Mexico and San Juan County, New Mexico both have an unemployment rate of just over 
9 percent while McKinley and Rio Arriba Counties are higher at 15.5 percent and nearly 
11.5 percent, respectively. The Jicarilla Apache Reservation has an unemployment rate of nearly 
12 percent. The unemployment rates in Apache and Navajo Counties at over 18 percent and 
almost 20 percent, respectively, are more than double Arizona’s (just under 9 percent). The 
Navajo Nation Reservation has an unemployment rate of 21.5 percent, the highest of the counties 
and reservations in the ROI.  

Many of the counties in the ROI have larger percentages of their populations with occupations in 
natural resources, construction, and maintenance than their respective states. New Mexico has 
just over 11 percent in those occupations, whereas, San Juan County, New Mexico has 
15.6 percent and the Jicarilla Apache Reservation has over 18 percent. Colorado has 9.4 percent 
employed in the natural resources, construction, and maintenance occupations while La Plata and 
Montezuma Counties have 11.4 percent. The Southern Ute Reservation has nearly 17 percent 
employed in those occupations. Utah has just under 9 percent employed in those occupations 
whereas San Juan County has nearly 16 percent. Arizona has just over 9 percent in natural 
resource occupations while Apache County has over 13 percent and Navajo County has 
11.6 percent. The Navajo Nation Reservation has over 14 percent employed in those 
occupations. 

Extractive industries, including coal mining, play a key role in the economy of the ROI. 
Economies where extractive industries of natural resources, such as oil and gas, tend to 
experience boom-and-bust cycles as commodity prices fluctuate on the open market. Economic 
activity, such as jobs and investment, tends to ebb-and-flow in areas where resource extraction is 
a large part of the economy. While an extractive operation, the workforce and expenditures at the 
San Juan Mine have not fluctuated greatly due to the coal delivery agreement between SJCC 
and PNM establishing coal prices for the delivery of coal from the San Juan Mine to the 
Generating Station.  
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Table 3.11-13: Unemployment Rate and Unemployment by Occupation (2011-2015) 

Location 

Civilian 
Employee 

Population 16 
Years and Over 

% 
Unemployment 

Rate 

% Mmgt., 
Business, 

Science, and 
Arts 

% Service % Sales and 
Office 

% Natural Res., 
Constr., 

Maintenance 

% Production, 
Transportation, 

and Material 
Moving 

New Mexico 876,035 9.2 35.4 20.8 23.2 11.3 9.2 
McKinley County 22,865 15.5 28.4 26.2 21.5 9.8 14.2 
San Juan County 51,561 9.2 27.1 20.0 25.6 15.6 11.7 
Rio Arriba County 15,272 11.4 35.2 27.1 19.9 10.8 7.0 
Jicarilla Apache Reservation 1,171 11.9 33.9 20.9 21.8 18.4 5.0 
Colorado 2,624,436 6.9 40.4 17.5 23.8 9.4 8.9 
La Plata County 27,965 5.2 39.2 20.2 21.8 11.4 7.4 
Montezuma County 11,075 9.5 34.1 20.1 23.7 11.4 10.6 
Ute Mountain Ute Reservation 400 8.3 19.3 28.3 18.5 11.0 23.0 
Southern Ute Reservation 6,508 6.6 33.1 18.8 21.3 16.7 10.0 
Utah 1,337,646 5.8 36.8 15.6 26.2 8.9 12.5 
San Juan County 5,026 8.4 32.7 21.6 20.0 15.7 10.1 
Arizona 2,813,406 8.9 35.1 19.9 26.2 9.2 9.7 
Apache County 18,334 18.2 28.8 25.7 20.4 13.4 11.8 
Coconino County 64,844 8.8 34.7 22.5 23.5 8.4 10.9 
Navajo County 31,955 19.8 28.5 25.6 22.7 11.6 11.6 
Navajo Indian Reservation 44,373 21.5 25.8 26.8 20.1 14.2 13.2 
Source: U.S. Census Bureau 2010e 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.11-16 

The list below provides the top ten employers in San Juan County in 2015. BHP Billiton, former 
owner of San Juan Mine and Navajo Mine, with over 900 employees at both mines, was the 
fourth largest employer in San Juan County, New Mexico (San Juan County 2016a). Since 2015, 
BHP Billiton has divested of both mines and the San Juan Mine is now owned and operated by 
SJCC and Navajo Mine is owned/operated by the Navajo Transitional Energy Corporation. 
Combined, these two entities employed 897 people in San Juan County in 2015: 

1. Farmington Public Schools (1,957 employees) 
2. San Juan Regional Medical Center (1,622) 
3. Central Consolidated Schools (918) 
4. BHP Billiton/New Mexico Coal (905) 
5. City of Farmington (743) 
6. San Juan County (656) 
7. Conoco Phillips (646) 
8. Aztec Well Servicing (537) 
9. San Juan College (503) 
10. Bloomfield Schools (430) 

As of 2017, about 290 people are employed at the San Juan Mine; the decrease is due to the 
dissolution of New Mexico Coal Company and reduction in workforce to account for the 
reduction in demand for San Juan Mine coal in response to the shutdown of two generating units 
at the Generating Station. SJCC negotiates and maintains a contract with the International Union 
of Operating Engineers Local 953 for labor at San Juan Mine. In 2017, about three-quarters of 
the workforce (211.5) employees were union members.  

Table 3.11-14 shows employment and average weekly wage by select industries for San Juan 
County, New Mexico, and La Plata County, Colorado. Mining represented the third largest 
sector of employment and the second highest average weekly wage in San Juan County, 
New Mexico. Mining in La Plata County was the second highest average weekly wage. Mining 
pays over 20 percent more than in San Juan County than La Plata County, where over 12 percent 
employed in San Juan County were in the mining sector, versus just over 2 percent in La Plata 
County. For both counties, mining pays significantly better than other industries. Utilities, 
another high-paying industry, provide the highest average weekly wage in San Juan County at 
$1,929 per week. In La Plata County, the utilities industry provides the fourth highest average 
weekly wage ($1,363) although it is one of the least represented industries in that County. The 
average weekly wage for all industries was the same in San Juan and La Plata Counties at $862.
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Table 3.11-14: Employment and Weekly Wage by Industry for Counties in the ROI (2015) 

Industry 

San Juan 
County, New 

Mexico 
Average 
Annual 

Employment 

San Juan 
County, 

New 
Mexico 
Average 
Weekly 
Wage 

McKinley 
County, New 

Mexico 
Average 
Annual 

Employment 

McKinley 
County 

New 
Mexico, 
Average 
Weekly 
Wage 

Rio Arriba 
County, New 

Mexico 
Average 
Annual 

Employment 

Rio 
Arriba 
County, 

New 
Mexico 
Average 
Weekly 
Wage 

Apache 
County, 
Arizona 
Average 
Annual 

Employment 

Apache 
County, 
Arizona 
Average 
Weekly 
Wage 

Coconino 
County, 
Arizona 
Average 
Annual 

Employment 

Coconino 
County, 
Arizona 
Average 
Weekly 
Wage 

Navajo 
County, 
Arizona 
Average 
Annual 

Employment 

Navajo 
County, 
Arizona 
Average 
Weekly 
Wage 

La Plata 
County, 

Colorado 
Average 
Annual 

Employment 

La Plata 
County, 

Colorado 
Average 
Weekly 
Wage 

Montezuma 
County, 

Colorado 
Average 
Annual 

Employment 

Montezuma 
County, 

Colorado, 
Average 
Weekly 
Wage 

San Juan 
County, Utah 

Average 
Annual 

Employment 

San Juan 
County, 

Utah 
Average 
Monthly 

Wage 

Total, All 
Industries 50,108 $862  30,430 $861  15,920 $804  28,021 $1,058  83,350 $1,002  41,241 $992  25,501 $862  14,588 $860  6,386 $936  

Accommodation 
and Food Services 4,540 $290  2,938 $986  1,071 $376  1,276 $415  12,049 $5,945  3,588 $1,283  3,655 $385  1,179 $425  

(NA, but 
estimates 
included in 
the total) 

(NA, but 
estimates 
included 
in the 
total) 

Administrative 
and Waste 
Services 

1,232 $586  511 $206  542 $186  554 $215  $2,658  $1,380  1,257 $332  922 $644  427 $94  99 $21  

Agriculture, 
Forestry, Fishing 
& Hunting 

586 $548  

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

78 $538  

(NA, but 
estimates 
included in 
the total) 

(NA, but 
estimates 
included in 
the total) 

(NA, but 
estimates 
included in 
the total) 

(NA, but 
estimates 
included 
in the 
total) 

Arts, 
Entertainment, and 
Recreation 

1,158 $513  259 $10  388 $31  204 $14  2,929 $1,238  585 $107  807 $396  199 $54  

(NA, but 
estimates 
included in 
the total) 

(NA, but 
estimates 
included 
in the 
total) 

Construction 4,147 $931  952 $554  679 $256  687 $229  3,090 $1,903  2,043 $1,011  2,584 $975  878 $453  311 $212  
Educational 
Services 5,044 $671  301 $124  256 $68  580 $336  1,217 $420  857 $441  2,027 $770  202 $94  180 $78  

Finance and 
Insurance 918 $791  519 $337  218 $133  192 $72  1,547 $924  835 $296  916 $1,697  419 $191  114 49 

Health Care and 
Social Assistance 7,730 $866  3,969 $2,257  1,824 $1,430  2,807 $2,440  9,820 $10,947  4,160 $3,907  3,306 $908  1,631 $1,207  832 687 

Information 341 $639  221 $160  120 $44  171 $245  712 $460  1,159 $2,107  438 $1,212  93 $66  

(NA, but 
estimates 
included in 
the total) 

(NA, but 
estimates 
included 
in the 
total) 

Management of 
Companies and 
Enterprises 

267 $910  64 $32  

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

0 $0  204 $182  262 $260  58 $2,232  103 $99  0 0 

Manufacturing 1,251 $888  1,265 $614  282 $89  385 $94  4,789 $7,571  549 $212  667 $762  461 $312  142 $63  
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Industry 

San Juan 
County, New 

Mexico 
Average 
Annual 

Employment 

San Juan 
County, 

New 
Mexico 
Average 
Weekly 
Wage 

McKinley 
County, New 

Mexico 
Average 
Annual 

Employment 

McKinley 
County 

New 
Mexico, 
Average 
Weekly 
Wage 

Rio Arriba 
County, New 

Mexico 
Average 
Annual 

Employment 

Rio 
Arriba 
County, 

New 
Mexico 
Average 
Weekly 
Wage 

Apache 
County, 
Arizona 
Average 
Annual 

Employment 

Apache 
County, 
Arizona 
Average 
Weekly 
Wage 

Coconino 
County, 
Arizona 
Average 
Annual 

Employment 

Coconino 
County, 
Arizona 
Average 
Weekly 
Wage 

Navajo 
County, 
Arizona 
Average 
Annual 

Employment 

Navajo 
County, 
Arizona 
Average 
Weekly 
Wage 

La Plata 
County, 

Colorado 
Average 
Annual 

Employment 

La Plata 
County, 

Colorado 
Average 
Weekly 
Wage 

Montezuma 
County, 

Colorado 
Average 
Annual 

Employment 

Montezuma 
County, 

Colorado, 
Average 
Weekly 
Wage 

San Juan 
County, Utah 

Average 
Annual 

Employment 

San Juan 
County, 

Utah 
Average 
Monthly 

Wage 

Mining 6,048 $1,603  

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

78 $22  183 $171  296 $147  599 $1,073  596 $1,947  440 $395  420 $600  

Other Services, 
Ex. Public Admin 1,285 $623  1,352 $534  727 $292  699 $0  3,500 $1,519  1,928 $687  635 $594  832 $307  310 $235  

Professional and 
Technical Services 1,006 $826  510 $234  

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

384 $156  3,002 $1,306  1,017 $351  1,079 $1,252  593 $194  

(NA, but 
estimates 
included in 
the total) 

(NA, but 
estimates 
included 
in the 
total) 

Public 
Administration 3,360 $838  

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

2,636 $1,237  

(NA, but 
estimates 
included in 
the total) 

(NA, but 
estimates 
included in 
the total) 

(NA, but 
estimates 
included in 
the total) 

(NA, but 
estimates 
included 
in the 
total) 

Real Estate and 
Rental and 
Leasing 

556 $862  509 $160  264 $17  624 $329  3,549 $586  1,709 $234  477 $764  611 $102  130 $12  

Retail Trade 6,339 $642  3,783 $1,890  1,491 $683  1,409 $485  8,916 $4,585  4,748 $2,273  3,173 $536  1,709 $885  376 $117  
Transportation and 
Warehousing 1,533 $979  556 $623  251 $123  583 $478  1,816 $1,908  1,371 $2,277  710 $1,104  330 $191  85 $32  

Utilities 1,062 $1,929  154 $337  113 $163  

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

213 $322  108 $163  157 $1,363  92 $146  

(NA, but 
estimates 
included in 
the total) 

(NA, but 
estimates 
included 
in the 
total) 

Wholesale Trade 1,705 $1,029  2,664 $441  138 $54  

(NA, but 
estimates 
included in the 
total) 

(NA, but 
estimates 
included 
in the 
total) 

1,446 $1,206  486 $209  576 $1,066  318 $272  

(NA, but 
estimates 
included in 
the total) 

(NA, but 
estimates 
included 
in the 
total) 

Sources NMDWS 2016; CDLE 2015 
NA = not available 
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As provided in Table 3.11-15, long-term employment projections for New Mexico, Colorado, 
Utah, and Arizona show that mining and utility industries are projected to grow at a much lower 
rate or even shrink in employment numbers compared to total job growth. 

In New Mexico, the mining industry (exclusive of oil and gas) is projected to decrease in 
employment by 0.2 percent between 2014 and 2024 (NMDWS 2016). Utility industry 
employment is projected to decrease by 5.5 percent as shown in Table 3.11-15. However, across 
the state, industry employment is anticipated to grow by 7.7 percent, with Health Care and Social 
Assistance and Accommodation and Food Services leading the way with 23.2 percent and 
15.3 percent growth, respectively.  

Table 3.11-15: Long-Term Industry Projections Employment – New Mexico, Colorado, 
Arizona, and Utah 

Industry 

New Mexico 
Total % 

Change 2014-
2024 

Colorado Total 
% Change 
2015-2025 

Arizona Total 
% Change 
2014-2024 

Utah Total % 
Change 2014-

2024 

Total, All Industries 7.7 24.3 13.6 27.3a 
Agriculture, Forestry, Fishing and 
Hunting 0.7 26.6 5.8 21.3 

Accommodation and Food Services 15.3 25.0 10.8 32.3 
Construction 7.7 38.2 30.8 37.3 
Educational Services 8.8 22.1 14.3 24.4 
Federal Government 0.8 -3.2 6.8 9.3 
Finance and Insurance 7.4 17.0 6.8 26.4 
Health Care and Social Assistance 23.2 41.3 21.6 34.1 
Information -4.5 1.4 5.2 23.9 
Local and State Government 0.8 17.1 12.8 21.0 
Management of Companies and 
Enterprises 0.8 41.3 8.8 18.5 

Manufacturing -3.4 12.7 8.9 20.1 
Miningb 0.2 -22.8 11.4 4.3 
Other Services (except Public 
Administration) 3.2 17.4 4.3 23.4 

Professional, Scientific, and Technical 
Services 4.6 40.3 26 46.9 

Public Administration 0.8 9.5 10.8 32.7 
Real Estate and Rental and Leasing 0.8 21.9 18.2 22.3 
Retail Trade 3.9 21.0 11.9 21.9 
Transportation and Warehousing 5.1 22.5 11.2 30.2 
Utilities -5.5 -1.2 4.3 2.3 
Wholesale Trade 4.3 15.8 9.5 21.0 
Sources NMDWS 2016; CDLE 2015; ALS 2016; UTDWS 2016 
a The total industry estimate for Utah is inclusive of some industries not listed in the table.  
b The mining industry is not exclusive to coal production and includes operations such as quarries and mineral mines.  
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3.11.2.4. Public Revenues 

Coal produced at San Juan Mine generates a variety of federal, state, and local government 
revenues such as federal coal royalties and tax payments, state severance and sales tax payments, 
and county property and sales tax payments. Government revenues are based on the volume 
produced and sale price of the coal. The coal supply agreement between the owners of San Juan 
Mine and the Generating Station determines the coal production volumes and price. The current 
coal supply agreement, dated July 1, 2015, is between Westmoreland Coal Company (owner of 
subsidiary SJCC) and PNM. 

Based on data provided by SJCC, Table 3.11-16 provides an average for the various types of 
fiscal contributions produced by San Juan Mine in a given year between 2008-2016. As 
observed, the mine generated upwards of nearly $48.9 million annually in total public revenue.  

Table 3.11-16: Average Annual Government Revenues Generated by San Juan Mine from 
2008-2016 

Level of 
Government Government Revenue Avg. Payment per 

Year Total 

Federal Federal Underground Coal Royalty $17,000,000 
$24,800,000  Federal Underground Coal Black Lung Tax $7,000,000 

 Federal Underground Reclamation Act Levy $800,000 
State State Severance, Excise, and Conservation Taxes $5,800,000 

$21,800,000 
 State Gross Receipts Taxa $16,000,000 
Local County Property Taxb $275,000 $275,000 
 Grand Total Government Revenues $48,875,000  
Source: SJCC 2017b 
a Recent tax adjustments negotiated between SJCC and the State of New Mexico has reduced gross receipts tax paid for San Juan Mine by 
90 percent. 
b SJCC protested the valuation of San Juan Mine with San Juan County, New Mexico, and reduced their property tax payment from $275,000 to 
$150,000 in 2017. 

Federal Government Revenues 

San Juan Mine contributes to Federal Government revenues through coal royalties, the Black 
Lung Tax, and the Reclamation Act Levy. The current rates and total payments for federal taxes 
and royalties are provided in Table 3.11-17. The annual average of total federal royalties and 
taxes paid by SJCC between 2009 and 2015 was $24 million. 

Table 3.11-17: Federal Tax and Royalty Rates and Payments by San Juan Coal Company 

Federal Tax/Royalty Tax Rate 
(2016) Total Payment (2016) Average Annual 

Payment (2009-2015) 
Federal Underground Coal Royalty 5.00% $10,228,123 $16,672,712a 
Federal Underground Coal Black Lung Tax $1.10/ton sold $6,662,634 $6,871,556 
Federal Underground Reclamation Act Levy $0.12/ton sold $511,359 $771,738 
Total  $17,402,116 $24,316,007 
Sources: PNM 2017c; SJCC 2017b. 
a Average for coal royalty payments for period 2013-2015 because earlier data are not available. 
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Coal royalties are production taxes paid by the coal producer to the owner of the resource based 
on the volume or value of coal extracted annually. Federal royalties are paid to the 
U.S. Treasury, and roughly half are returned to the states where the mining occurred. The 
average federal coal royalty payment paid by SJCC between 2013 and 2015 was over 
$16.5 million. In 2016, the federal coal royalty payment amounted to more than $10 million with 
half of that amount returned to New Mexico. 

SJCC paid Federal Black Lung Excise Tax and the Reclamation Act Levy (also known as the 
Abandoned Mine Land Fund). The Black Lung Excise Tax funds the Black Lung Disability 
Benefit Program managed by the U.S. Department of Labor. Former coal miners who are 
disabled due to pneumoconiosis (black lung disease) resulting from their coal mine employment 
are eligible for compensation and medical benefits through the Black Lung Disability Benefit 
Program. Survivors of coal miners who died due to pneumoconiosis are also eligible for benefits 
through this program. SJCC paid over $6.5 million annually to this program between 2009 and 
2015. 

Reclamation Fees are collected by the OSMRE and deposited into a separate trust fund within 
the U.S. Treasury known as the Abandoned Mine Reclamation Fund. Each year, the OSMRE 
uses these fees as well as general Treasury funds to distribute grants to states and tribes for 
Abandoned Mine Land reclamation projects. This fund was established through the SMCRA in 
1997. SJCC paid over $700,000 annually to this fund between 2009 and 2015. 

New Mexico State Revenue 

As a major producer of coal, oil, and natural gas, New Mexico relies on severance taxes and 
royalties for a substantial portion of its general fund revenue. While sales and income taxes fund 
about half of the state general fund, severance taxes and royalties combined amount to more than 
10 percent of the total as shown in Table 3.11-18. 

Table 3.11-18: New Mexico General Fund Revenue Sources 

Revenue Source FY 2016 
(millions of $) 

FY 2018 
(millions of $) 

Gross Receipts Tax 1,975 2,008 
Total Income Taxes 1,446 1,446 
Total Severance Taxes 280 334 
Rents and Royalties 438 489 
Total General Fund Revenue 5,712 5,929 
Source: NMDFA 2016 
FY = fiscal year 

Focusing on coal’s contribution to the state, the New Mexico Energy, Minerals, and Natural 
Resources Department reported that coal production in the state generated $10,243,850 in federal 
revenue and $17,656,313 in state revenue in 2015. In addition, coal production supported more 
than 1,400 jobs with payroll of $133,473,803 (EMNRD 2016a). 
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SJCC has paid taxes amounting to more than $22 million on average to New Mexico between 
2009 and 2015 as shown in Table 3.11-19. These taxes include severance and excise taxes as 
well as sales tax (gross receipts tax). 

Table 3.11-19: State Tax and Royalty Rates and Payments by SJCC 

State Tax Rate 2016 Total Payments 2016 Average Annual Payments 
(2009-2015) 

NM Underground Coal Severance Tax $0.55/ton sold $3,233,012 $3,310,949 
NM Resource Excise Tax 0.75% $1,409,460 $2,003,498 
NM Conservation Tax 0.19% $357,063 $507,215 
NM Gross Receipts Tax 6.5625% $1,738,145 $16,259,252 
Total  $6,737,682 $22,080,915 
Sources: Rates: Westmoreland San Juan Coal Company 2017; Payments: SJCC 2017b 

A royalty is paid to New Mexico on coal extracted from state-owned lands. The current royalty 
rate is 8 percent for underground-mined coal. Revenues generated by the coal royalty are 
deposited in the Land Grant Permanent Fund. Mining on state-owned lands at San Juan Mine has 
not occurred since March 2012. 

A summary of the New Mexico state coal taxes from the New Mexico Taxation and Revenue 
Department (NM TRD 2009) is included below: 

• For the privilege of severing coal, severance tax is paid based on the quantity of coal 
severed. The severance tax rate is $0.57 per short ton for surface coal and $0.55 per short 
ton for underground coal. Revenues are deposited in the extraction taxes suspense fund 
and then transferred monthly to the severance tax bonding fund. This money pays 
principal and interest on bonds issued under the Severance Tax Bonding Act. 

• Resources excise tax is paid based on the value of the coal after severing or processing. 
Natural resources processed in New Mexico can be exempted from this tax. Deductions 
can be made on certain sales to tax exempt organizations. 

• A conservation tax is levied on the sale of coal severed from the state based on the value 
after severing or processing. Again, deductions can be made on certain sales to tax 
exempt organizations. 

New Mexico’s Gross Receipts Tax is a sales tax levied on most sales and service purchases in 
the state. The New Mexico tax rate is 5.125 percent. Counties and municipalities have additional 
taxes as shown in Table 3.11-20 for the tax districts in San Juan County, New Mexico. 

Table 3.11-20: Gross Receipts Tax Rates for San Juan County, New Mexico 

Location Gross Receipts Tax FY 2015 (%) 
New Mexico – State Tax 5.125 
San Juan County 6.5625 
City of Farmington 7.3750 
City of Aztec 8.0000 
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Location Gross Receipts Tax FY 2015 (%) 
City of Bloomfield 7.9375 
Town of Kirtland 6.1875 
Valley Water and Sanitation District 6.8125 
Source: San Juan County 2016a 
FY = fiscal year 

San Juan County Revenue 

SJCC contributes to San Juan County, New Mexico revenues through sales and property taxes. 
In 2015, SJCC and PNM were in the “top ten” tax-paying companies in San Juan County by 
having some of the highest property valuations in the county (San Juan County 2016a). The total 
2015 Tax Year Assessed Valuation was almost four billion dollars (San Juan County 2016b). 
PNM’s property comprised 16 percent and San Juan Mine comprised 6 percent of this total 
valuation (San Juan County 2016b). In 2016, SJCC paid more than $1.4 million to the San Juan 
County Treasurer. 

As a county with substantial oil and gas development, less than half of the taxable value of 
properties is from residential properties. In 2016, non-residential properties comprised 50 percent 
of the taxable property value and oil and gas production equipment comprised 15 percent, with 
the remainder from residential properties (San Juan County 2016b). 

In FY 2015-2016 San Juan County, New Mexico, distributed property tax revenues as illustrated 
in Figure 3.11-1 (San Juan County 2016b). Most of these revenues were used to fund schools, 
San Juan County government, and San Juan College. The total general fund expenditure budget 
in FY 2015-16 was $30,200,000 (San Juan County 2016b), of which the San Juan Mine 
contributed approximately 4.6 percent (approximately $1.4 million). 

Figure 3.11-1: San Juan County, New Mexico, 2015 Property Tax Distribution 

 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.11-24 

3.11.2.5. Economic Role of San Juan Mine  

San Juan Mine has played a significant role in the regional economy since initiating operations in 
1973 as a surface mine, serving as a major jobs-provider, purchaser of goods/services, and public 
revenue source. This section reviews the economic role of San Juan Mine from 2008-2017 to 
provide a baseline of economic activity stemming from San Juan Mine operations.  

The economic effects from San Juan Mine include direct effects (i.e., employment), as well 
as indirect and induced effects where economic activity in other industries is attributable to 
San Juan Mine operations. To capture these economic linkages, an economic model was 
prepared using IMPLAN. As further described in Section 3.11.5.1 below, IMPLAN is an input-
output economic modeling program that quantifies a project’s effect on an economy. The results 
from the model are presented in terms of Jobs, Labor Income, Direct Impacts, Indirect Impacts, 
and Induced Impacts (see the beginning of Section 3.11 for definitions of terms).  

To provide a comprehensive perspective in assessing the economic role that San Juan Mine 
plays in the economy, three areas of analysis were developed: (1) San Juan County, (2) the ROI 
(Four Corners Region), and (3) State of New Mexico. The results from the IMPLAN model are 
provided in Table 3.11-21. These figures estimate that in 2017, San Juan Mine contributed 
$180 million to the economy of San Juan County, New Mexico, and upwards of $323 million to 
the State of New Mexico. In the ROI, San Juan Mine provided 687 jobs and $52 million in labor 
income, contributing $247 million to the Four Corners economy. The following subsections offer 
brief breakdowns of the direct, indirect, and induced effects for each area of analysis.  

Table 3.11-21: Economic Effects of San Juan Mine in 2017 

Impact Type Employment Labor Income ($) Value Added ($) Output ($) 
Total County Effect 499 $38,867,045 $132,705,533 $180,962,477 
Total Regional Effect 687 $52,574,500 $259,496,903 $247,627,986 
Total State Effect 916 $69,300,524 $336,464,640 $323,620,187 

San Juan County 

As provided in Table 3.11-22, San Juan Mine supported 215 jobs in San Juan County, New 
Mexico, in 2017, representing approximately 59 percent of the 367 total jobs at San Juan Mine. 
The remaining 152 employees, or 41 percent of the San Juan Mine workforce, reside in other 
Counties in the ROI. In addition to the $134 million directly attributable to San Juan Mine 
operations, an additional $46 million of induced and indirect economic activity is generated from 
San Juan Mine operations. The amount of induced and indirect effects was approximately 
25 percent of the total economic impact in the County in 2017 at $181 million.  
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Table 3.11-22: Economic Effects of San Juan Mine in San Juan County, New Mexico in 
2017 

Region of Analysis Impact Type Employment Labor Income 
($) Value Added ($) Output ($) 

San Juan County Direct Effect 215 $24,996,108 $105,682,982 $134,819,616 
 Indirect Effect 126 $7,902,666 $15,919,927 $26,852,920 
 Induced Effect 158 $5,968,272 $11,102,624 $19,289,941 
 Total County Effect 499 $38,867,045 $132,705,533 $180,962,477 

Region of Influence (Four Corners Region) 

Table 3.11-23 provides the results from the economic modeling that quantified the economic 
impacts/linkages generated by San Juan Mine in 2017. As observed, San Juan Mine supported 
291 jobs in the Four Corners Region in 2017, representing 79 percent of the San Juan Mine 
workforce and supplying $34 million in labor income. In addition to the direct economic 
contributions, San Juan Mine also created $65 million in induced and indirect effects in the ROI. 
The amount of induced and indirect effects was approximately 26 percent of the total economic 
impact in the ROI in 2017 at $248 million. 

Table 3.11-23: Economic Effects of San Juan Mine in ROI in 2017 

Region of Analysis Impact Type Employment Labor Income 
($) Value Added ($) Output ($) 

Region of Influence 
(Four Corners Region) Direct Effect 291 $34,305,581 $224,096,692 $182,568,231 

 Indirect Effect 168 $10,278,601 $20,051,423 $36,900,173 
 Induced Effect 228 $7,990,318 $15,348,787 $28,159,582 
 Total Regional 

Effect 687 $52,574,500 $259,496,903 $247,627,986 

State of New Mexico 

To provide wide view of the economic linkages and contributions of the San Juan Mine, 
Table 3.11-24 provides the economic modeling results for the State of New Mexico. As 
observed, San Juan Mine is responsible for $230 million in direct economic activity in the state, 
with another $93 million generated from indirect and induced effects. The amount of induced 
and indirect effects was approximately 29 percent of the total economic impact at $324 million. 
When compared against the induced and indirect totals for San Juan County and the ROI, 
29 percent is the largest estimate and indicative of the economic linkages of San Juan Mine 
operations in the State of New Mexico.  
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Table 3.11-24: Economic Effects of San Juan Mine in State of New Mexico in 2017 

Region of Analysis Impact Type Employment Labor Income 
($) Value Added ($) Output ($) 

State of New Mexico Direct Effect 367 $42,709,266 $284,209,274 $230,316,845 
 Indirect Effect 228 $14,566,579 $29,008,513 $51,747,313 
 Induced Effect 322 $12,024,679 $23,246,852 $41,556,029 
 Total State Effect 916 $69,300,524 $336,464,640 $323,620,187 

3.11.3. Changes to Affected Environment due to Compliance with the State 
Implementation Plan 

In accordance with the SIP, at the end of 2017, PNM shut down Units 2 and 3 at the Generating 
Station, which resulted in a decrease in power generation at the Generating Station and a 
corresponding decrease in the demand for coal from San Juan Mine. The reduction in generation 
capacity resulted in a reduction in annual coal production from 6.2 million tons to approximately 
3 million tons.  

As the sole provider of coal to the Generating Station, the San Juan Mine anticipated this 
upcoming operations adjustment and performed workforce reduction in 2016, resulting in the 
release of 85 mine employees (Farmington Daily Times June 2016). As stated in Section 3.11.3.5 
above, San Juan Mine supported 290 jobs in 2017, and the economic impacts described above 
account for the current levels of employment at San Juan Mine. SJCC has already performed 
workforce adjustments in response to the shutdown of Generating Station Units 2 and 3 and 
subsequent reduction in demand for San Juan Mine coal. 

Table 3.11-25: Comparison of San Juan Mine Operations 2008-2017, 2016, and Post-2017 

Input Parameter 2016 Actual Representative 
2008-2017 

Representative 
Post-2017 

Coal Production (tons) 5,879,000 6,021,483 2,524,775a 
Coal Sales $152,893,000 $280,000,000 $65,600,000 
Employment 356 447 290 
Portion of employees that are Navajo 50% 50% 50% 
Payroll including benefits $41,147,062 $52,000,000 $33,500,000 
Vendor Spending Total $120,000,000 $220,000,000 $52,00,000 
Vendor Spending in New Mexico (40% of total) $46,200,000 $85,000,000 $20,000,000 
Vendor Spending in Region (60% of total) $72,000,000 $132,000,000 $31,200,000 
Vendor Spending in San Juan County, NM (15% of total) $18,000,000 $33,000,000 $7,700,000 
Federal Royalty and Tax Payments $17,402,116 $24,316,007.69 $7,500,000 
State Severance and Tax Payments $6,737,682 $22,080,915.39 $3,000,000 
Property Tax – San Juan County $275,000 $275,000 $150,000 
Source: SJCC 2017 
a Approximately 2.5 million tpy of coal production was used in the modeling to account for the variation in production year-to-year at the DLE. 
Between 2018-2033, production in the DLE will be as high as 3.2 million tpy and some years it will be below 2 million tpy. The 2.5 million tpy 
provides a representative average of production and allows for the IMPLAN model to generate an average annual benefit estimate.  
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Although employment levels will remain the same as baseline conditions, it is anticipated that 
San Juan Mine will not require as many goods and services for operations as before the 
shutdown on Generating Station Units 2 and 3. 

Since the Generating Station does not have a direct or connected action associated with this 
environmental review, any jobs lost in response to the shutdown of Units 1 and 4 are considered 
beyond the scope of this analysis because those workforce reductions are not directly attributable 
to San Juan Mine operations. The only part of this socioeconomic analysis that considers the 
economic relationship between the Generating Station and San Juan Mine is the No Action 
Alternative (see Section 3.11.5.4).  

Table 3.11-26 below provides a breakdown of the difference between baseline conditions to 
reflect the downscaled San Juan Mine operation. As observed, San Juan Mine would continue to 
provide significant economic activity to San Juan County, the ROI, and State of New Mexico, 
but at a substantially reduced level when compared to the year of operation between 2008 and 
2016 when the Mine was producing roughly 6 million tpy of coal.  

Table-3.11-26: Comparison of San Juan Mine Baseline Economic Conditions (2008-2016 
vs. 2017) 

Period of Analysis Impact Type Employment 
(Jobs) Labor Income ($) Value Added ($) Output ($) 

Baseline (2008-2016) Total County Effect 499 $38,867,045 $132,705,533 $180,962,477 

 Total Regional 
Effect 687 $52,574,500 $259,496,903 $247,627,986 

 Total State Effect 916 $69,300,524 $336,464,640 $323,620,187 
Baseline (2017) Total County Effect 254 $21,040,329 $68,010,970 $47,835,503 

 Total Regional 
Effect 352 $28,664,923 $154,848,948 $66,115,261 

 Total State Effect 463 $37,112,172 $117,642,829 $87,494,505 
Change in Economic 
Output Total County Effect -245 -$17,826,716 -$64,694,563 -$133,126,974 

 Total Regional 
Effect -335 -$23,909,577 -$104,647,955 -$181,512,725 

 Total State Effect -453 -$32,188,352 -$218,821,811 -$236,125,682 

The results presented in this section represent San Juan Mine operations in 2017. As observed in 
Table 3.11-26, San Juan Mine generated nearly $48 million of total economic activity in San 
Juan County and upwards of $88 million across the State of New Mexico in 2017. However, 
San Juan Mine operations were significantly reduced in response to the shutdown of Generating 
Station Units 2 and 3 (see Section 3.11.4). Coal production at San Juan Mine is expected to fall 
to approximately 3 million tons annually, as opposed to 5.9 million tons in 2016. The reduced 
demand for San Juan Mine coal would result in a decline in coal sales from $280 million in 2017 
to $65.5 million, yielding a drop of 76 percent in San Juan Mine operating revenue. This sizable 
decrease is due to both the reduction in volume of coal sold (i.e., 6 million tons to approximately 
3 million tons) and a reduction in the price per ton (i.e., decline from $46.50 per ton to $26.01 
per ton).  
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In summary, San Juan Mine continued to provide a considerable amount of economic activity 
within the ROI, but at a fraction of the baseline levels from 2008 to 2016. For example, annual 
total economic output for San Juan County declined by $133 million, a 74 percent reduction in 
economic activity between 2016 and 2017. Further, the effects of a downsized San Juan Mine 
operation were felt across the State of New Mexico and resulted in the loss of 453 jobs in 
the state.  

3.11.3.1. San Juan County, New Mexico 

San Juan County experienced a loss of nearly $133.1 million per year in overall economic 
activity, including 245 jobs (Table 3.11-27) from San Juan Mine downsizing in 2016. San Juan 
Mine continued to support 139 jobs in the County and generate $31 million per year in direct 
economic contributions, but these levels of activity represent a decrease of 77 percent of direct 
contribution and 74 percent of overall economic contribution to San Juan County when 
comparing historic (2008-2016) versus present San Juan Mine operations (2017).  

Table 3.11-27: Comparison of Baseline Conditions Before and After State Implementation 
Plan Compliance for San Juan County, New Mexico 

Period of Analysis Impact Type Employment 
(Jobs) 

Labor Income 
($) 

Value Added 
($) Output ($) 

Baseline (2008-2017) Direct Effect 215 $24,996,108 $105,682,982 $134,819,616 

 Indirect Effect 126 $7,902,666 $15,919,927 $26,852,920 

 Induced Effect 158 $5,968,272 $11,102,624 $19,289,941 

 Total County Effect 499 $38,867,045 $132,705,533 $180,962,477 
Baseline (2017) Direct Effect 139 $15,981,310 $58,318,265 $31,181,571 

 Indirect Effect 29 $1,827,757 $3,682,019 $6,210,641 

 Induced Effect 86 $3,231,261 $6,010,686 $10,443,292 

 Total County Effect 254 $21,040,329 $68,010,970 $47,835,503 
Change in Economic Output Direct Effect -76 -$9,014,798 -$47,364,717 -$103,638,045 

 Indirect Effect -97 -$6,074,909 -$12,237,908 -$20,642,279 

 Induced Effect -72 -$2,737,011 -$5,091,938 -$8,846,649 

 Total County Effect -245 -$17,826,716 -$64,694,563 -$133,126,974 

3.11.3.2. Region of Influence (Four Corners Region) 

As provided in Table 3.11-28, within the Four Corners Region, San Juan Mine supported 189 
jobs and provided $42 million of direct economic contribution in 2017. In comparison to 
2008-2016 baseline conditions, total economic contribution generated by San Juan Mine 
dropped from $248 million to $66 million per year, a reduction of 73 percent in overall 
economic contribution.  



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.11-29 

Table 3.11-28: Comparison Baseline Conditions in ROI Before and After State 
Implementation Plan Compliance 

Period of Analysis Impact Type Employment 
(Jobs) 

Labor 
Income ($) 

Value Added 
($) Output ($) 

Baseline (2008-2016) Direct Effect 291 $34,305,581 $224,096,692 $182,568,231 

 Indirect Effect 168 $10,278,601 $20,051,423 $36,900,173 

 Induced Effect 228 $7,990,318 $15,348,787 $28,159,582 

 Total ROI Effect 687 $52,574,500 $259,496,903 $247,627,986 
Baseline (2017) Direct Effect 189 $21,930,269 $141,841,864 $42,225,043 

 Indirect Effect 39 $2,377,272 $4,637,566 $8,534,406 

 Induced Effect 124 $4,357,382 $8,369,518 $15,355,811 

 Total ROI Effect 352 $28,664,923 $154,848,948 $66,115,261 
Change in Economic Output Direct Effect -102 -$12,375,312 -$82,254,828 -$140,343,188 

 Indirect Effect -129 -$7,901,329 -$15,413,857 -$28,365,767 

 Induced Effect -104 -$3,632,936 -$6,979,269 -$12,803,771 

 Total ROI Effect -335 -$23,909,577 -$104,647,955 -$181,512,725 

3.11.3.3. State of New Mexico 

The State of New Mexico represents the largest area of analysis and provides broad perspective 
on how San Juan Mine affects the greater economy. As provided in Table 3.11.29, the State 
experienced a loss of 453 total jobs and $236 million in economic contribution as result of a 
reduced San Juan Mine operation. The San Juan Mine still generated 463 jobs and $88 million in 
total annual economic contribution, but these effects represent a 73 percent decrease of the 
economic contribution against 2008-2016 baseline conditions.  

Table 3.11-29: Comparison of Baseline Conditions Compliance in State of New Mexico 
Before and After State Implementation Plan 

Period of Analysis Impact Type Employment 
(Jobs) 

Labor 
Income ($) 

Value Added 
($) Output ($) 

Baseline (2008-2016) Direct Effect 367 $42,709,266 $284,209,274 $230,316,845 

 Indirect Effect 228 $14,566,579 $29,008,513 $51,747,313 

 Induced Effect 322 $12,024,679 $23,246,852 $41,556,029 

 Total State Effect 916 $69,300,524 $336,464,640 $323,620,187 
Baseline (2017) Direct Effect 238 $27,302,626 $98,483,051 $53,268,516 

 Indirect Effect 53 $3,369,011 $6,709,194 $11,968,306 

 Induced Effect 172 $6,440,534 $12,450,584 $22,257,683 

 Total State Effect 463 $37,112,172 $117,642,829 $87,494,505 
Change in Economic Output Direct Effect -129 -$15,406,640 -$185,726,223 -$177,048,329 

 Indirect Effect -175 -$11,197,568 -$22,299,319 -$39,779,007 

 Induced Effect -150 -$5,584,145 -$10,796,268 -$19,298,346 

 Total State Effect -453 -$32,188,352 -$218,821,811 -$236,125,682 
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Public Revenues 

As observed in Table 3.11-30, public revenues realized a significant decrease from baseline 
conditions in 2008-2016 versus those in 2017. San Juan Mine provided a total of over 
$10 million in annual public revenue, but total public revenues fell by 78 percent from pre-2017 
baseline conditions (2008-2016), resulting in a loss of $38 million in public revenue in 2017. 

The U.S. Federal Government operates on a budget in the trillions of dollars, and the loss of 
$17 million is not anticipated to have had an effect on the Federal Government’s ability to 
provide services. The State of New Mexico’s spent $18 billion in 2016. A reduction of $19 
million represented a decrease of approximately 0.1 percent on the State’s budget, which likely 
did not affect the State’s ability to provide services. The downsized San Juan Mine operation 
resulted in the loss of $125,000 to San Juan County from adjusted property taxes negotiations in 
2017. San Juan County is projected to spend $133 million in 2017, and the decrease of $125,000 
would represent less than a 0.1 percent decrease on the overall budget, which likely did not affect 
the ability of County government to provide services.  

Additionally, numerous commenters during the scoping process highlighted the charitable 
contributions that the mine provides, specifically to the local branch of United Way. These 
donations represent a distinct economic and social benefit provided by the San Juan Mine 
operations that are not directly captured as fiscal and public revenues. 

Table 3.11-30: Comparison of Public Revenue Generated by San Juan Mine in 2008-2016 
versus 2017  

Level of 
Government Public Revenue Source 

Annual Baseline 
(2008-2016) 

Public Revenues 

Annual Public 
(2017) 

Revenues 
Difference ($) % Change 

Federal 

Federal Underground Coal Royalty $17,000,000 $4,388,460 -$12,611,540 -74% 
Federal Underground Coal Black 
Lung Tax $7,000,000 $2,858,658 -$4,141,342 -59% 

Federal Underground Reclamation 
Act Levy $800,000 $219,403 -$580,597 -73% 

Total Federal Payments $24,800,000 $7,466,521 -$17,333,479 -70% 

State 

State Severance, Excise, & 
Conservation Taxes $5,800,000 $2,145,092 -$3,654,908 -63% 

State Gross Receipts Tax $16,000,000 $745,765 -$15,254,235 -95% 
Total State Payments $21,800,000 $3,017,857 -$18,782,143 -86% 

Local County Property Tax $275,000 $150,000 -$125,000 -45% 
Total Public Revenue $48,875,000 $10,634,378 -$38,240,622 -78% 

Indicators of Social and Economic Well-Being 

Economic conditions are a key determinant of social and economic well-being. A key factor is 
employment and the availability of jobs. San Juan Mine’s workforce was 447 positions in 2016. 
In 2017, SJCC performed workforce reductions to account for a reduction in demand for San 
Juan Mine coal in anticipation of the shutdown of the Generating Station Units 2 and 3, reducing 
the workforce from 447 to 290 positions (Section 3.11.4). In a given year between 2018 and 
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2033, the San Juan Mine workforce is anticipated to be 290 positions. In 2015, San Juan County 
supported approximately 50,000 jobs (Table 3.11-14). Assuming that the majority of employees 
reside in San Juan County, a reduction of 200 jobs represented a decrease of approximately 
0.3 percent in employment. Effects on employment were less in the ROI given the wider area of 
analysis than the County. With the exception of employment levels, all other social and 
economic indicators likely remained consistent with 2008-2016 baseline levels, and overall 
economic well-being also likely remained near 2008-2016 baseline levels in the ROI.  

Population and Demographics 

Population and demographics can shift if employment or income opportunities change in a 
region. As described above, San Juan Mine remains a significant economic factor in the ROI, 
serving as a source of employment and purchaser of goods/materials and services in the Four 
Corners Region. However, the level of economic impact attributable to San Juan Mine 
operations was reduced by approximately three-quarters in the ROI when comparing 2008-2016 
operations and 2017 operations.  

3.11.4. Environmental Consequences 
As discussed in this section’s introduction, this socioeconomic analysis relies on economic 
modeling to quantify and describe how San Juan Mine operation, as described under each 
Alternative, would affect the local San Juan County economy, the ROI (Four Corners Region) 
economy, and the State of New Mexico economy. For this analysis, economic impacts are 
described in the terms of Jobs, Labor Income, Direct Impacts, Indirect Impacts, and Induced 
Impacts. The proceeding section provides the input data used in the IMPLAN modeling that 
generated the economic impact estimates for the alternatives analyzed below.  

There are no established regulatory thresholds of significance to classify socioeconomic impacts 
under NEPA. However, this section categorizes impacts as major, moderate, minor, or no 
impact. An impact is considered major if it would result in a substantial adverse change to the 
ROI economy, demographic profile, and/or social well-being. An impact is considered moderate 
or minor if it would not result in substantial adverse socioeconomic effects but could still have 
some effect. In cases where no impact or no change to baseline conditions would occur, this 
conclusion is noted. Where possible, effects are quantified, or at a minimum, qualitatively 
discuss the context and intensity of the impact. 

3.11.4.1. Input Data 

Generally, the modeling approach was to rely on 2015 IMPLAN data (the most current data set) 
and only modify the model where more accurate and representative data was available. As 
provided, this approach captures the specific geographic conditions and enables others to run the 
model independently using the same input data. The specifications and input data/values for each 
model iteration to account for each area of analysis and Alternative are included below.  

Detailed data, such as past, present, and future employment, payroll, and spending, was required 
to create the IMPLAN model for each of the scenarios. Data was provided by SJCC, PNM, and 
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the Four Corners Economic Development (FCED 2017) to supplement the IMPLAN data. 
Additional data sources include the U.S. Census Bureau (2010, 2016), the OSMRE, University 
of New Mexico Bureau of Business and Economic Research, Arizona State University study of 
the Four Corners Power Plant and Navajo Mine (ASU 2012; 2013), Navajo Nation public service 
departments (2012), and several studies on the social issues/concerns in the ROI, including the 
Northwest New Mexico COG’s Regional Economic Assessment (NWNMCOG 2017).  

San Juan Mine 

The input data for San Juan Mine is based on annual production, sales, and employment data 
filed by SJCC with the State of New Mexico. The basis for the data used in modeling the 
scenarios is actual data from 2016 and an overall average of the annual data from 2008 through 
2016, as provided in Table 3.11-31 (EMNRD 2016b).  

Table 3.11-31: Annual Operations Data for San Juan Mine 

Year Production Saleable 
Coal (tons) Coal Sold Value Total Employees Payroll (including 

benefits) 
2008 6,143,321 $293,146,556 482 $58,192,173 
2009 6,499,195 $293,146,556 448 $57,595,450 
2010 5,226,591 235196595 463 $53,073,400 
2011 3,983,023 $300,522,00 454 $54,795,398 
2012 5,158,247 $332,787,441 436 $70,338,483 
2013 5,989,380 $332,002,977 454 $34,665,909 
2014 8,799,594 $326,212,483 465 $39,064,157 
2015 6,515,000 $281,608,000 467 $59,756,663 
2016 5,879,000 $280,874,201 447 $52,069,851 
Average 2008-2016 
(Baseline) 6,021,483 $299,157,230 459 $53,435,204 

Source: EMNRD 2016b 

Vendor spending, royalty, and tax payments are estimated from actual 2016 payments provided 
by SJCC. As provided in Table 3.11-24 above, the input data was determined by applying 
proportions to the actual values for coal sales in 2016. Similarly, for the post-2017 model, the 
values for vendor spending, royalty, and tax payments are estimated using actual 2016 values 
and weighting them for estimates of coal production, employment, and payroll estimates for 
2018 provided by SJCC. 

San Juan Generating Station 

The No Action Alternative assumes that San Juan Mine shuts down in 2019, and as the sole 
provider of coal to the Generating Station, the power plant subsequently ceases operations in 
2020. To account for this economic relationship, the impact of both operations shutting down 
was modeled. Input data for this scenario was provided by PNM and Four Corners Economic 
Development, which recently collected input data from PNM to also model the economic impact 
of a Generating Station shutdown. The input data provided by PNM was estimated from 2018 
electricity production projections. These production estimates were used to pro-rate the actual 
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2016 data to derive the input values for the No Action Alternative. The input parameters for the 
Generating Station are provided in Table 3.11-32. 

Table 3.11-32: Input Parameters for San Juan Generating Station 

Input Parameter 2016 Actual Post-2017 
Electricity Production (MWh) 10,500,000 5,700,000 
Electricity Sales ($40/MWh) $420,000,000 $230,000,000 
Employment 298 280 
Portion of employees that are Navajo 40% 40% 
Payroll with benefits $34,204,245 $32,000,000 
Vendor Spending in San Juan County $29,258,497 $15,700,000 
Vendor Spending in New Mexico $4,745,641 $2,500,000 
Gross Receipts Tax – State $237,282 $127,000 
Gross Receipts Tax – San Juan County $62,816 $34,000 
Property Tax – San Juan County $8,065,807 $4,300,000 
Source: Ecosphere 2017k 
MWh = megawatt-hour 

3.11.4.2. Alternative A - Proposed Action 

Economic impacts are represented by the difference between the baseline conditions described 
above and the estimates for annual economic activity forecasted for San Juan Mine operations 
from 2018-2033. Baseline conditions are most accurately reflected by those conditions described 
in Section 3.11.3, which capture the most recent level of economic activity at San Juan Mine 
(i.e., a downscaled mining operation in response to the shutdown of Generating Station Units 1 
and 4). 

Under the Proposed Action, San Juan Mine would generally have the same economic impact in 
2018-2033 as in 2017, resulting in no impact to the baseline conditions present in the ROI. As 
shown in Table 3.11-26, San Juan Mine would continue to serve a key role in the economies of 
San Juan County, the ROI, and State of New Mexico under the Proposed Action (i.e., continued 
operations at a downscaled level). The economic activity provided by the Proposed Action would 
continue through the life of the mine (2018-2033). The aggregated effects, as opposed to annual 
effects, of on-going mine operations include: 

• The estimated cumulative labor income of $27 million annually would amount to over 
$400 million over the 15-year period and continue to provide a key economic role in the 
Four Corners Region. In addition, the ongoing support of 290 jobs with an average 
annual salary over $75,000, in a region with median annual salary of $45,000 
(see Table 3.11-8), represent a base of good-paying jobs for the Four Corners Region.  

• The value-added in the region of $154 million annually would amount to over 
$2.3 billion over 15 years. The value-added associated with San Juan Mine in the 
regional economy amounts to 0.62 percent of the total value-added in the regional 
economy which is substantial considering that these 290 jobs comprise only 0.1 percent 
of total employment in the region (as modeled by IMPLAN). 
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3.11.4.3. Alternative B - Continuation of San Juan Mine Operations Following Generating 
Station Shut-Down in 2022 

Under Alternative B, San Juan Mine would produce the same amount of coal as under the 
Proposed Action, but it would only provide coal to the Generating Station until 2022 when the 
power plant would shut down. SJCC would potentially seek a buyer on the open market and 
transport the coal off-site from 2023-2033. Considering that, under Alternative B, San Juan Mine 
would perform operations with the intent to recover the same amount of coal as the Proposed 
Action, economic impacts under Alternative B would be very similar, if not identical, to the 
Proposed Action. Further, San Juan Mine would need a similarly-sized workforce and level of 
expenditure to perform operations under Alternative B as the Proposed Action.  

The only foreseeable difference in operation at San Juan Mine under Alternative B would be a 
reconfiguration of the surface stockpile area and transport method (i.e., truck, rail). These types 
of facilities would require additional expenditure and workforce for facility construction and new 
operations equipment, but it is unlikely SJCC would recover the same revenue from coal sales 
given the new transportation cost SJCC would incur as it transitions from a mine-mouth 
operation to an export operation. Given these factors, as well as the unknown nature of the future 
coal market and potential transportation routes, it is not possible to provide a specific 
quantitative analysis as developed for the Proposed Action. However, it can be assumed that 
economic impacts from Alternative B would be similar to the Proposed Action because the 
operations under both scenarios would recover the same amount of coal and be fundamentally 
the same. Therefore, mining operations under Alternative B would result in no impact to the 
baseline conditions present in the ROI economy throughout the life of the mine (2018-2033).  

3.11.4.4. Alternative C - No Action Alternative 

Alternative C represents the scenario that the ASLM does not approve the mine plan 
modification and the San Juan Mine ceases operations in 2019, and without another source for 
coal, the Generating Station would subsequently shut down in 2020. The adverse economic 
effects from the closure of both San Juan Mine and Generating Station are discussed in this 
section. The shutdown of the Generating Station is included in this analysis because closure of 
the San Juan Mine would very likely render the Generating Station without a fuel source and be 
forced to close in 2020 after the stockpiled supply of coal is used.  

The consequence of closing both San Juan Mine and the Generating Station represents a 
permanent major adverse impact to the economies of San Juan County and the ROI. As provided 
in Table 3.11-33, the No Action Alternative would ultimately result in the loss 898 jobs and of 
$356 million in annual economic activity for the ROI (Four Corners Region). 
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Table 3.11-33: Comparison of No Action Alternative to Proposed Action and Baseline 
Conditions 

Impact Type Employment Labor Income ($) Value Added ($) Output ($) 
Total County Effect -471 -$39,628,458 -$114,008,140 -$168,761,776 
Total Regional Effect -898 -$71,910,923 -$290,873,291 -$356,247,184 
Total State Effect -923 -$74,589,783 -$307,701,579 -$328,915,154 

San Juan County 

As provided in Table 3.11-34, San Juan County would directly lose 274 jobs and upwards of 
$141 million in annual economic activity as result of a San Juan Mine and the Generating Station 
shutdown. This impact would occur abruptly at the mine in 2019 (i.e., direct effects), and 
gradually ripple through the County economy resulting in an additional loss of 197 jobs and 
$27.9 million in economic activity (i.e., indirect and induced effects). In 2015, San Juan County 
supported approximately 50,000 jobs (Table 3.11-14). Assuming that the majority of employees 
reside in San Juan County, a reduction of 471 jobs would represent of decrease of approximately 
0.9 percent in employment. Effects on employment would be less in the ROI given the wider 
area of analysis than the County.  

Table 3.11-34: Economic Effects of San Juan Mine and San Juan Generating Station on 
San Juan County, New Mexico  

Region of Analysis Impact Type Employment Labor Income 
($) Value Added ($) Output ($) 

San Juan County Direct Effect -274 -$31,246,161 -$98,015,814 -$140,880,981 
 Indirect Effect -36 -$2,296,195 -$4,671,314 -$8,210,969 
 Induced Effect -161 -$6,086,102 -$11,321,012 -$19,669,827 
 Total County Effect -471 -$39,628,458 -$114,008,140 -$168,761,776 

Region of Influence (Four Corners Region) 

Table 3.11-35 provides the results from the economic modeling that quantified the economic 
impacts/linkages from the closure of the San Juan Mine and the Generating Station on the ROI. 
As observed, the shutdown of the San Juan Mine and the Generating Station would result in the 
direct loss of 371 jobs and $191 million of economic activity in the ROI. Additionally, the 
closure of these facilities would affect regional vendors and service providers, resulting in the 
loss of another 527 jobs and $165 million in economic activity generated by the San Juan Mine 
and the Generating Station. In total, the closure of both facilities would result in the elimination 
of nearly 900 jobs and $356 million in economic activity.  
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Table 3.11-35: Economic Effects of San Juan Mine and San Juan Generating Station 
Closure on the ROI  

Region of Analysis Impact Type Employment Labor 
Income ($) 

Value Added 
($) Output ($) 

Region of Influence (Four Corners 
Region) Direct Effect -371 -$42,837,338 -$216,065,709 -$191,191,285 

 Indirect Effect -215 -$18,144,873 -$53,814,075 -$126,540,562 
 Induced Effect -312 -$10,928,713 -$20,993,507 -$38,515,337 
 Total Regional 

Effect -898 -$71,910,923 -$290,873,291 -$356,247,184 

State of New Mexico 

To provide wide view of the economic linkages and impacts produced by San Juan Mine and 
the Generating Station, Table 3.11-36 provides the economic modeling results for the State of 
New Mexico under the scenario that both facilities shutdown. As observed, the closure of the 
two facilities would result in the loss of 923 jobs and $329 million in annual economic activity in 
the State. The State would experience the direct loss of 467 jobs from the termination of the 
workforces at San Juan Mine and the Generating Station, as well as $240 million in economic 
activity generated by these facilities. The amount of induced and indirect effects was 
approximately 27 percent of the total economic impact at $329 million, illustrating that the 
majority of adverse economic impacts in the State would be direct (i.e., job loss, business 
closures).  

Table 3.11-36: Economic Effects of San Juan Mine in State of New Mexico in 2017 

Region of Analysis Impact Type Employment Labor Income 
($) Value Added ($) Output ($) 

State of New Mexico Direct Effect 467 -$53,461,219 -$262,235,311 -$240,671,676 
 Indirect Effect 109 -$8,184,780 -$20,443,414 -$43,511,288 
 Induced Effect 346 -$12,943,784 -$25,022,855 -$44,732,191 
 Total State Effect 923 -$74,589,783 -$307,701,579 -$328,915,154 

Public Revenues 

Estimates in the loss to public revenue from the facilities’ shutdown are provided in Table 
3.11-37. As observed, the shutdown from these facilities would result in the loss of nearly 
$15 million in public revenue, with San Juan County bearing approximately a third of this impact 
($4.5 million).  
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Table 3.11-37: Fiscal Impact of San Juan Mine and San Juan Generating Station 
Shutdown 

Level of 
Government Public Revenue Source 

Annual Baseline Public 
Revenues 

(2008-2016) 

Loss of Annual Public 
Revenues from No 

Action  

Federal 

Federal Underground Coal Royalty $17,000,000 $4,388,460 
Federal Underground Coal Black Lung 
Tax $7,000,000 $2,858,658 

Federal Underground Reclamation Act 
Levy $800,000 $219,403 

Total Federal Payments $24,800,000 $7,466,521 

State 

State Severance, Excise, & Conservation 
Taxes $5,800,000 $2,145,092 

State Gross Receipts Taxa $16,000,000 $745,765 
Generating Station Gross Receipts Tax – 
State $127,000a $127,000 

Generating Station Gross Receipts Tax – 
SJCC $34,000a $34,000 

Total State Payments $21,800,000 $3,051,857 

Local 
County Property Tax $275,000 $150,000 
Generating Station County Property Tax $4,300,000 $4,300,000 
Total County Payments $4,575,000 $4,450,000 

Total Public Revenue $51,336,000 $14,968,378 
a These figures are assumptions based on the information provided by PNM that the gross receipts taxes for the baseline years were similar/same 
to that of the revenue loss post-2017. 

The U.S. Federal Government operates on a budget in the trillions, and the loss of $7.5 million is 
not anticipated to have an effect on the Federal Government’s ability to provide services. The 
State of New Mexico spent $18 billion in 2016. A reduction of $3 million represents a decrease 
of less than 0.1 percent on the State’s budget, which would not affect the State’s ability to 
provide services. The No Action Alternative would also result in a loss of $4.5 million in 
property tax revenue for San Juan County. San Juan County is projected to spend $133 million in 
2017, and the decrease of $4.5 million would represent a 3.4 percent drop in available funds for 
public services. At the local level, a 3.4 percent decrease in available funding could have a 
permanent major effect on the County’s ability to provide the same level of service as the 
baseline.  

Indicators of Social and Economic Well-Being 

Economic conditions are a key determinant of social and economic well-being. A key factor is 
employment and the availability of jobs. Modeling shows that a total of 923 jobs would be lost in 
the ROI (Four Corners Region) as result of San Juan Mine and the Generating Station closing 
down. A key component of the regional economy is extractive industries (i.e., oil and gas), which 
are subject to commodity price fluctuations on the open market. These industries tend to 
experience boom-and-bust cycles based on the price of the resource. Although an extractive 
operation, San Juan Mine had a sole client in the Generating Station and was not subject to 
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pricing fluctuations on the open market, thus creating a steady base of jobs that does not 
ebb-and-flow with market forces. The same can be said for the Generating Station as a steady 
jobs-provider.  

The shutdown of the two facilities would result in the direct loss of 371 jobs and $191 million in 
economic activity in the ROI. This effect would gradually ripple throughout the ROI, resulting in 
the additional loss of 527 jobs and $165 million in economic activity in the ROI. Collectively, 
this decrease in regional employment levels would have an adverse impact on the number of 
households below the poverty level, on public assistance, and without healthcare.  

Population and Demographics 

The total loss of 898 jobs in the ROI would result in a portion of people relocating out of the ROI 
for employment purposes. At a minimum, the loss of 371 jobs would slightly deter job-seekers 
from moving to the Four Corners Region, especially San Juan County since that is where most of 
the San Juan Mine and the Generating Station employees reside. However, the population in the 
ROI is expected to grow by 6.9 percent in the ROI (Tables 3.11-2 and 3.11-3). Considering this 
sizable growth curve, the loss of jobs at the San Juan Mine and the Generating Station would 
result in a minor reduction in the regional population. 
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3.12. ENVIRONMENTAL JUSTICE 
Environmental Justice is defined by the EPA as “[t]he fair treatment and meaningful 
involvement of all people regardless of race, color, national origin, or income with respect to the 
development, implementation, and enforcement of environmental laws, regulations, and policies. 
Fair treatment means that no group of people including racial, ethnic, or socioeconomic groups 
should bear a disproportionate share of the negative environmental consequences resulting from 
industrial, municipal, and commercial operations or the execution of federal, state, local, and 
tribal programs and policies” (EPA 1998b). 

This section discusses how environmental justice populations are identified, and those that are 
present in the Project’s ROI. Additionally, this section identifies the potential impacts to 
environmental justice populations as result of the Proposed Action and Alternatives.  

3.12.1. Region of Influence 
This environmental justice analysis focuses on the distribution of minority and low-income status 
populations in the areas potentially affected by implementation of the Proposed Action. While 
the majority of potential effects would occur locally in the DLE, some effects have a larger 
footprint, such as visual resources and socioeconomics. To capture all potential effects to 
environmental justice populations, a regional perspective was taken in developing the ROI, 
although the assessment of disproportionate impact is governed by the ROI for each specific 
resource category. The overall ROI for this environmental justice analysis is comprised of the 
nine counties listed in Table 3.12-1 and shown in Figure 3.12-1. The ROI generally reflects the 
greater Four Corners Region, including the DLE, the San Juan Mine boundary, and the 
surrounding counties in Utah, Arizona, New Mexico, and Colorado.  

Table 3.12-1: Counties in the Environmental Justice Region of Influence 

State County 
New Mexico San Juan County 
 McKinley County 
 Rio Arriba County 
Colorado La Plata County 
 Montezuma County 
Utah San Juan County 
Arizona Apache County 
 Coconino County 
 Navajo County 
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While San Juan Mine is not located on tribal trust lands, the ROI includes the following four 
tribal reservations:  

• Navajo Nation; 

• Ute Mountain Ute; 

• Jicarilla Apache (a small portion of the Jicarilla Apache Reservation is out of the ROI in 
Sandoval County, New Mexico); and 

• Southern Ute (approximately half of the Southern Ute Reservation is in the ROI). 

3.12.2. Regulatory Framework 
Executive Order 12898, Federal Actions to Address Environmental Justice in Minority and Low-
Income Populations, was issued in 1994 to focus the attention of Federal Government agencies 
on human health and environmental conditions in minority and low-income communities. In 
addition, Executive Order 12898 was established to ensure that, if there were disproportionately 
high and adverse human health or environmental effects from federal actions on these 
populations, that those effects would be identified and addressed. The Executive Order 
specifically requires that Native American populations are included in discussions and analysis 
of potentially affected minority and low-income populations. 

According to a memorandum accompanying Executive Order 12898, environmental justice 
under NEPA should be considered in the following ways: 

1. Environmental effects, including human health, economic, and social effects of federal 
actions should be analyzed by each federal agency. 

2. When it is feasible, mitigation measures, as outlined in an environmental assessment, 
environmental impact statement, or record of decision, should address disproportionately 
high and adverse human health or environmental effects on environmental justice 
populations. 

3. Effective community participation in the NEPA process should be provided by each 
federal agency. This could include identifying potential effects and mitigation measures 
by working with the affected communities, in addition to improving accessibility of 
public meetings and applicable documents. 

4. With regard to federally-recognized tribes, the Executive Order also states that “the 
Department of the Interior, in coordination with the Working Group, and after 
consultation with tribal leaders shall coordinate steps to be taken pursuant to this order 
that address federally-recognized Indian tribes” (Clinton 1994). 

CEQ Environmental Justice Guidance (CEQ 1997a) states that “[a]gencies should apply the 
guidance with flexibility, and may consider its terms a point of departure rather than conclusive 
direction in applying the terms of the Executive Order.” The guidance also states that “[a]gencies 
should consider relevant public health data and industry data concerning the potential for 
multiple or cumulative exposure to human health or environmental hazards in the affected 
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population and historical patterns of exposure to environmental hazards, to the extent such 
information is reasonably available. For example, data may suggest there are disproportionately 
high and adverse human health or environmental effects on a minority population, low-income 
population, or Indian tribe from the agency action. Agencies should consider these multiple, or 
cumulative effects, even if certain effects are not within the control or subject to the discretion of 
the agency proposing the action.” In consideration of these cumulative effects, the EPA 
Framework for Cumulative Risk Assessment is utilized (EPA 2003b). 

3.12.3. Public Participation for Environmental Justice Populations in the 
Region of Influence 

Throughout the NEPA process, a variety of steps have been taken to involve minority, low-
income, and Tribal populations in a meaningful way, in accordance with Executive Order 12898, 
Federal Actions to Address Environmental Justice in Minority Populations and Low-Income 
Populations. A primary purpose of Executive Order 12898 is to encourage minority and low-
income populations to participate in the NEPA process so that the concerns of these populations 
can be analyzed during the environmental review process. The Executive Order 12898 guidance 
document states: 

“The Executive Order requires agencies to work to ensure effective public 
participation and access to information. Thus, within its NEPA process 
and through other appropriate mechanisms, each federal agency shall, 
wherever practicable and appropriate, translate crucial public documents, 
notices and hearings, relating to human health or the environment for 
limited English speaking populations. In addition, each agency should 
work to ensure that public documents, notices, and hearings relating to 
human health or the environment are concise, understandable, and readily 
accessible to the public.” 

Furthermore, EPA’s National Environmental Justice Advisory Council published a report 
entitled “Fostering Environmental Justice for Tribes and Indigenous People” (NEJAC 2013) that 
seeks to ensure that there is genuine and meaningful exchange of information between the 
Federal agencies and the affected tribe(s). The report emphasizes the meaningful involvement of 
tribes under the United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP) 
(United Nations 2008) and states: 

“A central-tenet of the UNDRIP is the recognition of indigenous peoples 
right to free, prior and informed consent as a requirement, prerequisite, 
and manifestation of the exercise of the fundamental, inherent right to self-
determination as defined in international law.” 

As defined by the UNDRIP, 

“Free is the absence of coercion and outside pressure, including monetary 
inducements (unless they are mutually agreed to as part of a settlement 
process). 
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Prior is having sufficient time to allow for information-gathering and full 
discussion, including translations into traditional languages, before a 
project starts. It must take place without time pressure or constraints. A 
plan or project must not begin before this process is fully completed and 
an agreement is reached. 

Informed is having all the relevant information available reflecting all 
views and positions. This includes the input of traditional elders, spiritual 
leaders, subsistence practitioners and traditional knowledge holders, with 
adequate time and resources to consider impartial and balanced 
information about potential risks and benefits. 

Consent is the demonstration of clear and compelling agreement, in 
keeping with the decision- making structures of the indigenous peoples in 
question, including traditional consensus procedures. Agreements must be 
reached with the full participation of authorized leaders, representatives or 
decision-making institutions as decided by the indigenous peoples 
themselves.” 

These Environmental Justice guidance documents were carefully considered and applied during 
this NEPA process. Public participation with tribal members was fostered throughout the NEPA 
scoping period and will be during the public review period for the Draft EIS and the Section 106 
NHPA consultation process. Among the methods applied were translations into traditional 
languages, seeking input from elders, and providing opportunities to provide input in a variety of 
ways to help reduce cultural and language barriers and allow community members to express 
their views and opinions in a manner familiar to them. The steps taken to provide outreach and 
meaningful involvement to local communities are described in more detail below. 

3.12.3.1. Public Scoping, Informal Conferences and Public Meetings 

The OSMRE hosted five public scoping meetings in April 2017 around the Four Corners Region. 
As discussed in Section 3.12.4.2 below, a high percentage of the population in the ROI is 
comprised of Native Americans. To account for this prevalent minority population, measures 
were taken to ensure that Native Americans were involved in the scoping process. As required by 
NEPA, the OSMRE conducted scoping in the early stages of EIS preparation to encourage public 
participation and solicit public comments on the scope and significance of the Proposed Action. 
The required NEPA scoping was enhanced to ensure that the opportunity for participation was 
extended to the local minority, low-income, and Tribal populations.  

Two of the scoping meetings occurred on tribal trust lands in Shiprock, New Mexico (Navajo 
Nation Reservation), and Towoac, Colorado (Ute Mountain Ute Reservation), and interpreters 
were present at these meetings to allow for participants to provide an oral comment in their first 
language. The Ute Mountain Ute and Navajo translators were chosen due to their strong 
understanding of the Ute Mountain Ute and Navajo cultures and languages, assisting in 
providing an accurate interpretation of a comment where the cultural context of the issues was 
maintained throughout the translation process. 
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Public announcements were distributed via newspapers, public service announcements (radio), 
and notification fliers, and radio announcements. Flyers and the public service announcement 
were translated into the Navajo language and posted/broadcast throughout the ROI, including 
numerous Chapter Houses on the Navajo Nation Reservation. Attendees at the meetings were 
encouraged to watch a project overview video, which was available in both English and Navajo 
languages. Attendees were able to watch the introductory video at any time throughout the 
meeting as it was provided on several laptop computers with headphones, which provided a 
comfortable venue for attendees to become acquainted with the Project.  

All of the actions described above help ensure that tribal members were informed and had the 
opportunity to meaningfully participate in the environmental review process, in accordance with 
the National Environmental Justice Advisory Council recommendations. 

3.12.3.2. Government-to-Government Consultation 

In addition to public participation during the scoping process, 16 Native American Tribes were 
contacted via formal letter from the OSMRE inviting the Tribe to participate in government-to-
government consultation process, pursuant to the DOI protocol for conducting intergovernmental 
consultations regarding an Action/Project [Executive Order 13175, Secretarial Order 3317, and 
Presidential Memorandum on Tribal Consultation (Obama 2009) and 36 CFR Part 
800.2(c)(2)(ii), the regulations implementing Section 106 of the NHPA of 1966]. The objective 
of the government-to-government process is to create effective collaboration and promote 
enhanced communication that emphasizes trust, respect, and shared responsibility between the 
U.S. Federal Government and the tribe. A Tribe can request a consultation at any point in the 
NEPA process. To date, the Pueblo of Tesuque has requested a government-to-government 
consultation with OSMRE, and the Hopi Tribe has requested continuing consultation on cultural 
resources.  

3.12.4. Affected Environment Pre-2017 

3.12.4.1. Identifying Environmental Justice Population Areas 

Since it is critical to identify small pockets of minority and low-income populations, U.S. Census 
Bureau block-level data, the most detailed U.S. Census Bureau datasets, on minority and low-
income status is analyzed. The proportion of minority and low-income populations, within each 
census block group in the ROI, is calculated using the following criteria: 

• Minority populations are defined as persons that are not identified as “White Alone” or 
“Non-Hispanic or Latino” by U.S. Census Bureau Population Estimation program 
definitions.  

• Low-income is defined as populations in poverty, as defined by the U.S. Census Bureau 
Small Area Income and Population Estimation program. 
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Once the proportions of minority and low-income residents in each census block group are 
calculated, the proportions are compared to reference areas. CEQ guidance (1997a) is not 
specific as to the choice of reference population. For purposes of this analysis, the average 
poverty rate and average minority percentage for the respective nine counties (ROI), in which 
each census block group is located, are used as the reference levels. The result of this comparison 
determines whether the census block group is considered an environmental justice population 
area. If there is a higher proportion of minority or low-income residents in a census block group 
than the proportion in the county in which the census block group is located, then the census 
block group is identified as an environmental justice population area. 

3.12.4.2. Environmental Justice Populations Present in the Region of Influence 

Low-Income Populations 

Applying the criteria discussed above for identifying low-income populations in the ROI, 
Figure 3.12-2 and Table 3.12-2 identify the percent of the population in the ROI living in 
poverty. Table 3.12-2 also provides state-level poverty rates for comparative purposes. As 
observed, poverty rates in the ROI vary from 9.4 percent in La Plata County, Colorado, to 
38.0 percent in Apache County, Arizona, with an overall average poverty rate of 24.4 percent in 
the ROI. Every county in the ROI except for San Juan County, New Mexico, and La Plata 
County, Colorado, are above their respective State’s average poverty rate.  

Table 3.12-2: Poverty Rate in the Region of Influence (2015) 

Location % Poverty Rate for all Ages (2015) 
New Mexico 19.8 
McKinley County 34.1 
San Juan County 18.8 
Rio Arriba County 24.2 
Colorado 11.5 
La Plata County 9.4 
Montezuma County 19.3 
Utah 11.2 
San Juan County 28.5 
Arizona 17.4 
Apache County 38.0 
Coconino County 19.5 
Navajo County 28.1 
Source: U.S. Census Bureau 2015 
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Figure 3.12-2 provides a visual interpretation of the poverty levels in the ROI. When viewing 
Figure 3.12-2, it is important to note that population density is not equally dispersed across the 
ROI; therefore, while a large geographic area may have high poverty levels, the population of 
that area may be very small. As established above, the average poverty rate in the ROI is 
24.4 percent; therefore, those areas in Figure 3.12-2 that have poverty rates at or above 
25 percent are considered low-income populations. The geographic area that represents the vast 
majority of these poverty levels is the Navajo Nation Reservation, comprised of portions of 
Coconino, Navajo, and Apache County, Arizona; San Juan and McKinley County, New Mexico; 
and, San Juan County, Colorado. The Colorado portion of the Ute Mountain Ute Reservation in 
Montezuma County also had poverty levels greater than 25 percent. 

San Juan County, New Mexico, where San Juan Mine is located, had a poverty level of 
18.8 percent in 2015, which is 1 percent lower than the state average. The primary population 
center located in the vicinity of the mine is the City of Farmington, New Mexico, which had a 
population of 42,871 in 2015, as provided in Table 3.11-4 in Section 3.11, Socioeconomics. The 
poverty levels in/around Farmington vary from very low (0-10 percent) to very high (over 
50 percent), but this area generally has lower poverty levels than the rest of San Juan County.  

Minority Populations 

Applying the criteria discussed above for identifying minority communities, Table 3.12-3 
provides a breakdown of the minority populations in the ROI by County. Because the 
U.S. Census allows for respondents to identify as more than once race or ethnicity, totals in 
Table 3.12-3 may exceed 100 percent. For example, the table shows the State of New Mexico is 
100 percent minority. Another dataset that characterizes minority race or ethnicity is the 
American Community Survey (ACS). Table 3.12-3 also includes demographic inform from the 
ACS to further describe minority populations in the ROI. Applying the ACS 2015 dataset, the 
average percent of minority population in the ROI was 42.3 percent.  

Table 3.12-3: Minority Populations in the Region of Influence by County 

Location 

% Minority 
Population for 
Environmental 

Justicea) 

% Minority 
Raceb 

% American 
Indian 

% Black and 
Other Races 

% Latino or 
Hispanic 
Ethnicity 

New Mexico 100 24.2 10.3 17.3 47.4 
McKinley County 100 80.3 76.9 7.2 13.9 
San Juan County 79 44.1 39.2 8.3 19.6 
Rio Arriba County 100 26.3 90.5 22.3 71.5 
Colorado 52 12.7 2.1 14.4 21.1 
La Plata County 33 9.3 6.9 4.7 12.5 
Montezuma County 39 13.6 13.2 3.8 12.1 
Utah 34 10.0 1.7 11.1 13.4 
San Juan County 59 48.8 48.2 2.5 5.1 
Arizona 74 18.8 5.4 16.8 30.3 
Apache County 87 74.8 73.8 3.3 6.3 
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Location 

% Minority 
Population for 
Environmental 

Justicea) 

% Minority 
Raceb 

% American 
Indian 

% Black and 
Other Races 

% Latino or 
Hispanic 
Ethnicity 

Coconino County 59 34.5 28.3 9.7 13.8 
Navajo County 69 49.2 46.0 2.1 11.1 
Sources: U.S. Census Bureau 2015; 2010c; 2010d; 2010e. 
a Minority Population defined as percent (%) of population excluding White Alone race and including Hispanic and Latino ethnicity. Sources: 
U.S. Census Bureau 2015; Census 2015d. 
b Minority Race defined as percent (%) of population that is not White race. 

Figures 3.12-3a and 3.12-3b  provide a visual interpretation of the geographic distribution of the 
minority community in the ROI by County. As stated above, the average minority percentage in 
the ROI is 42.3 percent; therefore, those areas in Figures 3.12-3a and 3.12-3b with minority 
percentages higher than 42.3 percent are considered minority populations.  

As observed in Figures 3.12-3a and 3.12-3b, the majority of the minority population in the ROI 
is Native American, due to the ROI including the entire 17.5-million acre Navajo Nation 
Reservation, as well as the tribal trust lands of the Ute Mountain Ute Tribe, Jicarilla Apache, and 
Southern Ute Tribe. The closest community on tribal trust lands is the town of Kirtland, New 
Mexico, which is located immediately south of the San Juan Mine on the Navajo Nation 
Reservation. Kirtland is a census designated place and had a population of 7,875 in 2010 
(Census 2016a). Of the total Kirtland population, over 50 percent identified as Native American.  

The enrollment and tribal populations for the four tribes within the ROI are provided in 
Table 3.12-4. While most of the membership lives on the Reservations, making enrollment and 
population about equal, the Southern Ute Indian Reservation, with a “checkerboard” land 
ownership pattern, has a much larger population living within the boundaries of the reservation 
than tribal enrollment. 

Table 3.12-4: Tribal Populations and Enrollment in the Region of Influence 

Tribe Enrollment 2010 Reservation Population 2011-2015 
Jicarilla Apache 3,403 2,995 
Navajo Nation (2010) 173,667 173,822 
Ute Mountain Ute 2,012 1,314 
Southern Ute 1,400 13,173 
Sources: BIA 2017; Navajo Nation DED 2012; U.S. Census Bureau 2010d. 
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3.12.5. Changes to Affected Environment due to Compliance with the State 
Implementation Plan 

There are two primary changes to the environmental baseline that would occur as result of the 
shutdown of Generating Station Units 2 and 3: a significant reduction in air emissions and 
associated effects to human health and the environment from the Generating Station, and a 
significant reduction in the demand for coal from the San Juan Mine. These changes are 
described below.  

As described in Section 2.1.2.1 of the EIS, the retirement of Generating Station Units 2 and 3 
resulted in the emissions reductions provided in Table 2.1-7. Over time, this decrease in 
emissions will improve the air quality in the immediate vicinity of the Project and ROI by 
reducing criteria pollutants and toxic air contaminants from Generating Station emissions 
essentially in half. Metals deposition will also be reduced substantially compared to the pre-2017 
baseline conditions. The reduction in nitrogen oxide will reduce ozone levels, and improve haze 
conditions in the ROI, providing improved visibility conditions. 

As discussed in Section 3.11.4, San Juan Mine reduced the mining operation in response to the 
shutdown of Generating Station Units 1 and 4 to supply half the volume of coal compared to the 
pre-2017 baseline. In anticipation of reduced demand from the Generating Station, SJCC 
performed workforce reductions in 2017 from approximately 452 to 282 jobs. Roughly half the 
workforce at the San Juan Mine is Native American, and approximately 85 Native Americans 
were part of the workforce reduction. As result of the reduced mining operation, the mine would 
also spend less in expenditures of goods and services in the ROI, which would have an adverse 
impact on other businesses that provide services to the Generating Station. The socioeconomic 
effects of a reduced San Juan Mine operation are discussed in Section 3.11.4. The environmental 
justice implications of the downscaled San Juan Mine operation (i.e. disproportionate adverse 
social effects to a minority population) have already been realized in the ROI, or are currently 
being manifested as the effects ripple through the wider economy, and are considered part of the 
post-2017 baseline for environmental justice.  

3.12.6. Environmental Consequences 

3.12.6.1. Technical Approach 

The CEQ’s environmental justice guidance (CEQ 1997a) states that the analysis should consider 
relevant data concerning the potential for multiple or cumulative exposures to human health or 
environmental hazards in the affected population. This analysis considers multimedia and 
cumulative impacts, and references other sections of the TRD for additional detail. Although the 
analysis is formally organized by individual resource category, cumulative and multiple impacts 
(if present) are addressed in the most relevant resource category for those impacts. 
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An environmental justice analysis consists of three steps: 

1. Identify whether an alternative has potential adverse social, economic, or health impacts. 

2. Determine if potential adverse impacts would disproportionately affect minority or low-
income populations based on ROI population and participation in potentially affected 
activities. 

3. Determine if disproportionate adverse impacts are major. 

As discussed in Section 3.12.4, the ROI is characterized by a high population of minority 
residents (Native American) and low-income residents on Native American tribal trust lands. 
While minorities and low-income residents in the ROI reside in places other than tribal trust 
lands, this analysis focuses on Native American populations. In addition, the city of Farmington 
is a mixture of minority/low-income populations and non-environmental justice populations. As 
such, impacts to residents of the city of Farmington would not disproportionately affect 
minorities or low-low income residents. 

The remainder of this section focuses on identifying the presence and significance of adverse 
social, economic, or health impacts of each alternative, and whether major impacts 
disproportionately affect a minority or low-income population. This analysis is based on the 
information presented in other resource sections in this TRD. Where other resource sections have 
identified adverse impacts in comparison to the baseline condition, this section describes the 
potential associated social, economic, or health impacts and determines whether major impacts 
would disproportionately affect Native Americans. 

The levels of significance of impacts are classified as major, moderate, minor, or no impact. An 
impact is considered major if it would result in a substantial adverse change to the environment. 
An impact is considered moderate or minor if it would not result in substantial adverse 
environmental effects but could still have some effect. In cases where no impact would occur, 
this conclusion is noted. Where possible, effects are quantified, or at a minimum, qualitatively 
discuss the context and intensity of the impact.  

3.12.6.2. Data Used in Analysis 

Executive Order 12898 requires Federal agencies to address environmental justice in minority 
and low-income populations for Federal actions. To identify minority populations, the U.S. 
Census Bureau Population Program estimates for the part of total population that is not classified 
by the race and ethnicity categories of White Alone or Not Hispanic or Latino at the census 
block level for 2015 are used. 

Per the U.S. Census Bureau, the appropriate program for estimating individuals living in poverty 
in rural regions is the Small Area Income and Population Estimation Program (Census 2016a). 
These data are available at the county or school district level. The 2015 county data for the ROI 
is compiled and included in Table 3.12-3. In addition, the poverty ratios are provided at the 
census tract level, as it is the smallest geographic area with the poverty ratios currently available 
for the ROI. 
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3.12.6.3. Alternative A – Proposed Action 

Many environmental effects would occur only within the DLE, the area proposed for 
underground mining. The DLE is uninhabited, thus, no communities would be directly impacted 
from the mining operation (i.e., effects of subsidence on a residence). However, some effects 
from the underground mine would have an off-site effect on the greater area, including 
socioeconomics and visual resources. There would also be indirect effects as a result of coal 
combustion, primarily to air quality and human health. Potential effects to the environmental 
justice communities identified in the ROI (Section 3.12.4 - Low-income and minority 
populations) are discussed in this section.  

In general, the primary environmental justice community in the ROI is the Native American 
populations. Given the proximity of the San Juan Mine and the Generating Station to tribal trust 
lands, especially the Navajo Nation and Ute Mountain Ute Tribe (Figure 3.12-1), and the 
demographic/socioeconomic profile of the ROI (Tables 3.12-2 and 3.12-3), Native Americans 
present in the ROI are the focus of this environmental justice analysis. The following subsections 
discuss potential environmental justice impacts to the Native American populations in the ROI.  

Cultural Resources 

Effects on cultural resources are described in Section 3.4. The DLE has been thoroughly 
surveyed and all potentially eligible resources have been identified and catalogued. If a site 
cannot be avoided during a surface activity, this site would be recovered. In those areas where 
surface subsidence is anticipated from underground mining, monitoring protocols have been 
established and if a historic property/resource is showing signs of being adversely impacted from 
subsidence, a treatment plan must be developed to mitigate these effects. Further, considering 
that the majority of cultural/historic sites present on the DLE are of Native American origin, the 
OSMRE and SHPO would consult with Tribes in the area before implementing a treatment 
measure. Therefore, potential effects to cultural resources are expected to be minor and not result 
in a disproportionate impact to the Native American populations in the ROI. 

Socioeconomics 

As result of the Proposed Action, upwards of 282 jobs and $66 million in annual economic 
activity in the ROI would be provided by the San Juan Mine through 2033 (see Section 3.11.4 
and 3.11.5 for discussion of socioeconomic effects). Approximately half the San Juan Mine 
workforce is Native American, rendering a total of 85 jobs for Native Americans in the ROI. 
These are relatively high-paying jobs with an average annual salary of over $75,000 in an area 
with a median annual salary of $45,000. The key environmental justice community in the ROI 
would realize a continuance of socio-economic activity from the Proposed Action in the form of 
high-paying positions, and the indirect/induced economic and fiscal benefits that San Juan Mine 
provides the region.  
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Noise and Vibration 

As discussed in Section 3.14, noise and vibration impacts were evaluated for sensitive receptors, 
with the closest receptors approximately 550 feet from the DLE in Kirtland, New Mexico. Since 
most of the proposed activities under the Proposed Action occur underground, the majority of 
noise generated at the DLE is from construction and vehicle trips during operations. These 
impacts would not exceed the significance thresholds or result in major adverse effects to the 
nearby residential community. Therefore, no major disproportionate impacts from noise or 
vibration to the Native American residents directly south of the mine would occur.  

Visual Resources 

Visual resources are evaluated in Section 3.13. Impacts to visual resources in the ROI as result of 
the Proposed Action are expected to be minor. These impacts include subsidence of the DLE 
surface, surface construction impacts (i.e., dust), and observation of proposed surface facilities 
(i.e., gob vents). Residents and viewers from nearby tribal trust lands would not experience 
disproportionate effects from the proposed activities/facilities, as these features would result in 
minor impacts to the visual resources in the ROI.  

Air Quality 

As explained in Section 3.1, the combustion of San Juan Mine coal at the Generating Station 
produces emissions containing criteria pollutants and toxic air contaminants that are regulated by 
the EPA. The air quality analysis determined that while air toxics are present in the area 
surrounding Generating Station, including the environmental justice communities in the 
deposition zone (i.e. town of Kirtland), the maximum modeled concentrations of criteria 
pollutants were below NAAQS values, and remained below the NAAQS even when added to 
background concentrations. Because the NAAQS are health-based standards, and maximum 
concentrations are below the NAAQS, health impacts due to emissions of criteria pollutants are 
considered long-term (lasting for the duration of the Proposed Action) but minor for surrounding 
environmental justice communities. In addition, the SIP for air quality will reduce exposure 
levels by approximately one-half.  

As noted in Section 3.1, there is a degree of uncertainty around whether the Particulate Matter 
2.5 (PM2.5) NAAQS fully protects sensitive subpopulations (i.e. environmental justice 
populations). The air quality analysis, however, found that both the maximum 24-hour and 
maximum annual concentrations of PM2.5 would terminate at the boundary of DLE and would 
not be present in any inhabited areas. In conclusion, the potential health risk to environmental 
justice populations within the deposition zone would be long-term but minor, and not represent a 
disproportionate major impact to the Native Americans living in this area.  

Public Health and Safety  

The human health effects from the Generating Station’s emissions are discussed in Section 3.16, 
including potential effects to minority and low-income populations. Considering that there are no 
environmental justice populations present within the DLE area, potential public health and safety 
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issues are limited to off-site inhalation of air toxins emitted from the Generating Station and 
ingestion through the deposition of air toxins in drinking water supplies and via the food chain in 
the ROI.  

As discussed above in Air Quality, while criteria pollutants are present in the deposition zone, 
the level of pollution would be below the federally regulated NAAQS, even when added to 
background concentrations. Therefore, potential human health effects in the ROI from criteria air 
pollutants would be long-term but minor and would not disproportionately adversely affect a 
low-income or minority population (see Sections 3.1and 3.16 for detailed discussions on 
NAAQS, human health, and air quality).  

The human health risk assessment (HHRA) analyzed potential ingestion of air toxins via the food 
chain and drinking water. The HHRA analysis found that human health risks from ingestion are 
well below not-to-exceed thresholds, and while exposure would be long-term, effects would be 
minor. The HHRA also examined the potential for acute health risks from inhaling short-term, 
maximum concentrations emitted from the Generating Station. It was concluded that health risks 
due to acute inhalation were also well below target not-to-exceed health goals for non-cancer 
effects, indicating no adverse health effects would be expected (see Section 3.16 and Table 
3.16-8 for additional discussion). Therefore, the HHRA also found no disproportionate adverse 
impacts to low-income or minority populations related to public health and safety would result 
from the Proposed Action. 

3.12.6.4. Alternative B – Continuation of San Juan Mine Operations Following Generating 
Station Shut-Down in 2022 

The potential on-site and local effects to environmental justice populations in the ROI would be 
the same under Alternative B as the Proposed Action. However, this scenario assumes that the 
Generating Station would shut down entirely in 2022, thereby, removing a large source of 
criteria air pollutants from the ROI. This impact would be permanent and improve the air quality 
for the environmental justice community (i.e., town of Kirtland) present within the deposition 
zone. 

It is unknown where the coal produced by San Juan Mine after 2022 would be combusted. This 
analysis assumes that it occurs near an environmental justice community similar to that at the 
Generating Station location, and that the level of air emission controls would be similar to those 
at the Generating Station. Under these conditions, the effects would not represent a 
disproportionate major impact to the environmental justice community in the area.  

3.12.6.5. Alternative C – No Action Alternative 

Under the No Action Alternative, the ASLM would not approve the mine plan modification and 
the San Juan Mine would shut down entirely by 2020. As discussed below, this scenario would 
result in mixed impacts to environmental justice populations in the ROI.  
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Cultural Resources 

Considering that no underground mining activity would occur under the No Action Alternative, 
all archaeological and historic resources would remain in the same condition and location as 
present baseline conditions and not be subjected to the effects of subsidence. Any impacts due to 
additional surface disturbance would be avoided through permit conditions and the Section 106 
process. Therefore, no impacts to environmental justice populations from impairment of cultural 
resources would occur under the No Action Alternative. 

Socioeconomics 

In the event that the San Juan Mine shuts down, the socioeconomic impact, as compared to the 
Proposed Action timeframe 2019-2033) would be major throughout the ROI, including on the 
identified Native American environmental justice communities. Up to 145 good-paying jobs for 
Native Americans would be terminated at the San Juan Mine under the No Action Alternative, 
along with approximately 112 more from the Generating Station (Section 3.11.5.1).  

As discussed in Section 3.12.4 above, the ROI is an area that has generally experienced difficult 
economic conditions, likely due to the economic cycles this region has experienced from being 
closely tied to the fluctuation commodity prices in the extractive industries (i.e., oil and gas, and 
coal). The ROI has an average poverty rate of 24.4 percent, which is 3.4 percent higher than the 
State of New Mexico and 8.9 percent higher than the national average in 2015 (Table 3.12-4). As 
observed in Figure 3.12-2 and Table 3.12-2, the majority of those living in poverty are Native 
Americans. If the San Juan Mine closes, and subsequently the Generating Station, the total loss 
of economic activity in the ROI would be upwards of $356 million per year, as provided in 
Table 3.11-35 in Section 3.11.4.4 (Social and Economic Values). This impact would have 
pervasive effect on the entire ROI, including environmental justice communities, and would be 
manifested in increased unemployment levels, increased poverty levels, and potentially a decline 
in population as people move out of the ROI for work and a decreased job-base deters job-
seekers from moving to the Region. In an economy facing such challenges, the effect of closing 
down the San Juan Mine would have major adverse impacts for all residents in the ROI, and not 
disproportionately on the environmental justice communities in the ROI. Whether the adverse 
effects would be long-term or permanent is speculative, as development of alternative economic 
drivers in the region is an issue under study currently by the Four Corners Council of 
Governments, as described in Section 2 of the EIS under the “Just Transition” alternative. 

Noise and Vibration 

Under the No Action Alternative, no underground mining would occur and no surface facilities 
(i.e., roads, gob vents) would be constructed. Therefore, no impacts from noise and vibration 
would occur under the No Action, and thus, no disproportionate adverse impacts to the 
environmental justice population present in the ROI. 

Visual Resources 

Under the No Action Alternative, no underground mining would occur and no surface facilities 
(i.e., roads, gob vents) would be constructed. Therefore, no impacts to visual resources would 
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occur under the No Action, and thus, no disproportionate adverse impacts to the environmental 
justice population present in the ROI.  

Air Quality 

The closure of the Generating Station would result in the elimination of approximately 
1,184 tons/year of dust and 0.002 tons/year of Hg, amongst the other emissions estimates 
provided in Table 2.1-7 in Section 2.1 of the EIS (Description of Current Operations). Removing 
a large source of criteria air pollutants from the ROI would improve the air quality and human 
health impact to the environmental justice community (i.e., Kirtland residents) present within the 
deposition zone. Further, the shutdown of the Generating Station would also result in the 
reduction of 8,011 tons/year of nitrogen oxide and improve the haze and visibility conditions in 
the ROI. The closure of the Generating Station would have a permanent and minor effect on air 
quality for the environmental justice populations present in the ROI. 

Public Safety and Health 

As discussed above in Air Quality, the shutdown of San Juan Mine and the Generating Station 
would result in the alleviation of a large source of criteria air pollutants and toxins from the ROI. 
The improvement to air quality in the ROI would have a permanent and minor impact on the 
environmental justice population(s) present in the ROI 
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3.13. VISUAL RESOURCES 
Visual resources consist of the natural and cultural features that make up the visible landscape, 
including land, water, vegetation, buildings, structures, and cultural features within an observer’s 
visual environment. The management of visual resources on public lands generally includes an 
inventory of the present landscape within its administrative boundaries and an assignment of 
management classes to define landscape units.  

Federal agencies have developed various systems, or methodologies, for describing, analyzing, 
and managing visual resources on public lands. For example, BLM uses the Visual Resource 
Management (VRM) System and the USFS uses the Scenery Management System. On nonpublic 
lands, variations of both systems and other methodologies are used. Considering that the Project 
occurs entirely on lands managed by the BLM/FFO, the BLM VRM methodology is used as the 
approach in this analysis to determine potential effects to visual resources.  

The ROI for this analysis is shown in Figure 3.13-1. To define the ROI for the Project, it was 
assumed that scenic values could only be affected by actions occurring or proposed within the 
associated viewshed of the mine area. In other words, only those locations from which 
actions/facilities within the mine area could be seen could experience visual effects. Thus, the 
visual resource ROI was determined by the extent of the Project’s viewshed. 

Potential indirect effects from the combustion of San Juan Mine coal at the Generating Station, 
including regional haze and visibility from emissions, are discussed in Section 3.13.2.1 and 
Section 3.1.4. 

3.13.1. Regulatory Framework 
This section summarizes the regulatory framework for visual resources associated with the 
Project. Below are brief summaries of the major federal and state statutes, regulations, significant 
policies, and Project-specific permit requirements. Additional regulations associated with air 
quality and cultural resources that are indirectly associated with visual resources are also 
discussed below. No local regulations pertaining to visual resources are applicable to the Project. 

3.13.1.1. Federal 

National Environmental Policy Act 

Actions that are proposed on federal lands generally trigger NEPA (43 USC 4321 et. seq.; 
Section101 (b) and Section 102), which requires consideration of potential impacts to visual 
resources from the proposed action. NEPA states that measures must be taken to “... assure for 
all Americans...aesthetically pleasing surroundings” (Section 101(b)), and agencies “[must] 
utilize a systematic, interdisciplinary approach, which will ensure the integrated use 
of...Environmental Design Arts in the planning and decision making [process]....” (Section 102). 
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Federal Land Policy and Management Act 

As a federal land-management agency, BLM is charged with managing the scenic resources of 
public lands through the FLPMA (43 USC § 1701 et seq.). The pertinent FLPMA sections for 
visual resources are as follows: 

• Section 102(a)(8). States that “...the public lands be managed in a manner that will 
protect the quality of the...scenic...values...” 

• Section 103(c). Identifies “scenic values” as one of the resources for which public land 
should be managed. 

• Section 201(a). States that “The Secretary shall prepare and maintain on a continuing 
basis an inventory of all public lands and their resources and other values 
(including...scenic values)...” 

• Section 505(a). Requires that “Each right-of-way shall contain terms and conditions 
which will... minimize damage to the scenic and esthetic values...” 

To meet visual resource objectives under FLPMA the BLM developed the VRM methodology, a 
systematic way to evaluate and compare the potential visual effects of the different alternatives 
and options of federal actions. The BLM’s VRM methodology is applied herein to evaluate the 
potential visual effects of the Proposed Action and alternatives.  

Guidelines for identification of visual resource inventory classes on public land are contained in 
BLM Manual Handbook 8410-1, Visual Resource Inventory (VRI Handbook 8410-1) 
(BLM 1986a). Establishment of visual resource management classes on public land is based on 
evaluation of the landscape’s scenic qualities, public sensitivity toward the landscape, and 
visibility of the landscape from travel routes or observation points. The VRM classes for BLM 
land crossed by this Project were established through the Farmington Proposed Resource 
Management Plan and Final Environmental Impact Statement (BLM/FFO 2003), the 
Farmington Field Office Visual Resource Management Proposed Resource Management Plan 
Amendment (BLM 2013b), and the Decision Record for the Farmington Field Office Visual 
Resource Management Proposed Resource Management Plan Amendment (BLM 2014a). The 
VRM class objectives in these planning areas and which encompass the ROI are managed 
through application of BLM Manual Handbook H-8431, Visual Resource Contrast Rating 
(VRCR Handbook 8431) (BLM 1986b). 

National Historic Preservation Act 

As provided in 36 CFR § 800.5(a)(2), the NHPA a basis for the assessment of adverse effects to 
Historic Properties. Any property identified as a historic property that may be eligible for the 
National Register “including those located off tribal lands, which may be of religious and 
cultural significance” to any Native American tribe (36 CFR § 800.4(a)) shall be assessed for 
adverse effects, including “introduction of visual, atmospheric or audible elements that diminish 
the integrity of the property's significant historic features” (36 CFR § 800.5(a)(2)(v)). 
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Effects to visual resources connected to cultural resources regulations are more specifically 
addressed in Section 3.4, Archaeological and Cultural Resources. 

Clean Air Act 

Regulatory requirements applicable to regional haze and visibility are addressed in Section 3.1, 
Air Quality, and are not addressed in this section. Air quality is regulated under the CAA, which 
addresses emissions of criteria pollutants, including those that can cause visibility issues. 
However, potential indirect visual effects resulting from coal combustion (i.e. haze) are briefly 
described below in Sections 3.13.3.3 through 3.13.3.5.  

3.13.1.2. State of New Mexico 

The New Mexico Night Sky Protection Act (NMSA §§ 74-12-1 through 74-12-11) of 1999 
addresses outdoor nighttime lighting in order to “preserve and enhance the state's dark sky while 
promoting safety, conserving energy and preserving the environment for astronomy.” However, 
the Act explicitly states that “outdoor lighting fixtures that are necessary for worker safety at… 
industrial, mining, or oil and gas facilities” are exempt from the requirements of the Act. 

3.13.2. Affected Environment Pre-2017 
The viewshed was developed using a geographic information system (GIS) mapping process 
(i.e., Digital Elevation Modeling [DEM]) that illustrates the area within which proposed 
development in the DLE may be visible, and encompasses the spatial distance reasonably 
anticipated to capture any potential direct or indirect impacts from future mine operations to 
visual resources. 

The DLE viewshed was created based on the determination that with the progression of mine 
operations into an exclusively underground mine within the DLE area, the most obvious feature 
on the surface in the DLE would be the tallest proposed surface structure (40 feet in height) 
observed from the highest point of elevation within the DLE. The extent of the viewshed was 
based on the understanding that the contrast created by a project facility decreases as viewing 
distance increases, and that the proposed 40-foot structure would not contrast strongly with its 
surroundings and would not be readily visible to the naked eye beyond a distance of 50 miles on 
a clear day. As illustrated in Figure 3.13-2, the resulting 50-mile radius ROI includes: 

• The area of the DLE and the San Juan Mine lease and permit boundary;  

• The mandatory Class I air quality area at Mesa Verde National Park (approximately 
30 miles north of the DLE area);  

• The Ute Mountain Ute Tribal Park and other tribal lands, Southern Ute tribal lands, and 
Navajo tribal lands;  

• Various culturally sensitive features; and, 

• Other locations in the vicinity/region outside of the DLE area boundaries that may 
experience haze from the Generating Station and other air pollution sources in the region. 
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The areas of visibility in the viewshed were developed using a computerized 10-meter grid size 
DEM program. This model determined whether current or future activities would be in the 
topographic line-of-sight. Figure 3.13-2 provides the results of the DEM program, showing those 
areas that have a clear line-of-sight to project-related facilities/actions. The DEM program 
accounted for the tallest Project component expected to occur as a permanent or semi-permanent 
feature during the operating life of the DLE. This structure would be an approximately 40-foot 
tall GVBs drill rig and mast that would operate somewhere within the DLE 365 days each year. 
This 40-foot structure was evaluated from the highest elevation on the DEM within the DLE, 
which occurs near the eastern boundary in the northeast corner of the DLE. 

Additional viewsheds were also mapped for the tallest features within the current San Juan Mine 
operation impacts. Figure 3.13-3 provides a viewshed analysis for the current San Juan Mine 
operation/lease area. This viewshed model was developed using the Secondary Crusher Exhaust 
(108-foot height) as the tallest existing structure located within the currently operating San Juan 
Mine permit boundary. 

Relative visibility generated by the GIS modeling was classified into visual distance zones for 
mapping purposes. The zones were based upon definitions provided in the BLM’s VRM Manual 
8400 (BLM 1984) and included foreground/middleground, background, and seldom seen zones 
as described below: 

• Foreground/middleground – the area visible from a travel route, use area, or other 
observation point to a distance of 3 to 5 miles. The outer boundary of this zone is defined 
as the point where the texture and form of individual plants are no longer apparent in the 
landscape. Vegetation is apparent only in patterns or outline. For simplicity in this report, 
the foreground/middleground distance zone will be referred to as between 0 and 5 miles. 

• Background – the visible area of a landscape which lies beyond the 
foreground/middleground. Usually from a minimum of 3 to 5 miles to a maximum of 
about 15 miles from a key observation point such as a travel route, use area, or another 
observer point. Atmospheric conditions in some areas may limit the maximum distance 
for this zone to about 8 miles or less. For simplicity in this report, the background 
distance zone will be referred to as between 5 and 15 miles. 

• Seldom Seen – portions of the landscape which are generally not visible from KOPs, or 
portions of the landscape that are visible but more than 15 miles distant. 

The boundaries between distance zones are represented by concentric circles on the viewshed 
maps (Figures 3.13-2 and 3.13-3). 
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3.13.2.1. Description of Visual Resources within the ROI 

The ROI is located within the San Juan Basin, an area visually characterized by steep colorful 
escarpments, mesas, plains, dunes, and sheer-walled canyons. Visual conditions in the ROI 
consist of moderately natural views, characterized by rolling hills dissected by incised drainages, 
mild badland topography, and areas where low mesas break off into short, steep escarpments. 
The natural landscape in the foreground/middleground is open and dotted with light green or 
gold bunch grasses, gray-green shrubs, and scattered dark green piñon pine and juniper trees. 
Topography is dominated by large expanses of relatively flat open areas punctuated by 
ephemeral drainages of variable size; tan- or beige-colored surface soils on the flats transitioning 
to gray and tan undulating badlands; and small reddish-brown eroded sandstone ridges, outcrops, 
buttes, and mesas. The significant natural features of the Hogback and Piñon Mesa are prominent 
in the foreground/middleground viewshed. Depending on location and atmospheric haze 
conditions, distant views of the La Plata Mountains, Sleeping Ute Mountain, the Carrizo 
Mountains, and Shiprock and the Chuska Mountains are visible in the background viewshed 
(>15 miles) to the north, northwest, west, and southwest, respectively. 

As a result of the transition from surface to underground mining operations in 2001, pre-2017 
conditions within the mine area do not vary greatly from the conditions of the initial mine 
approval in 2008. As provided in Figures 3.13-4 and 3.13-5, comparison of aerial photos from 
February 2008 and May 2016 show four new dirt roads or cleared linear areas across the west 
half of the DLE traveling in a generally north-south orientation, and four new dirt roads or 
cleared linear areas across the northwest quarter of the DLE traveling in a generally east-west 
direction. These linear features are access roads built above the underground mine panels to 
construct GVBs and refuge chamber shafts, and to facilitate access to ventilation and refuge 
chambers, which are installed every 6,000 feet along a panel. These roads now carry additional 
vehicle traffic for mine operations in addition to service workers vehicles for the oil and gas 
wells, creating additional color, glare, and movement that may be detected by a casual observer. 
However, the location of the mining activities in the DLE between 2008 and 2017 was largely 
distant from any potential casual observers that would be recreating in Piñon Mesa or who reside 
in Kirtland (the nearest residential area to the San Juan Mine); observable activity at the DLE is 
fragmented by topographic screening where the rolling hills and badlands setting obstructs direct 
line-of-sight views into the DLE.  
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Figures 3.13-4 and 3.13-5: Aerial Photos of DLE (February 2008 and May 2016) 

Source: EcoSphere, 2017o 

Between January 2008 and March 2017 no new oil or gas wells were drilled within the DLE; 
however, 15 wells were plugged, and 24 remain operational oil or gas wells within the DLE 
(NMOCD 2017). BLM requires reclamation of plugged well sites; thus, it is assumed that the 
25 plugged wells (10 from pre-2008 and 15 from 2008 to 2017) have undergone reclamation 
efforts. Reclamation efforts seek to return disturbed areas, such as well pads, back to the original 
landscape and would result in these areas being no longer visible within the ROI.   

Along the south portion of the western edge of the DLE, areas of previous surface disturbance 
were under reclamation in 2016 and visible in the May 2016 aerial photograph. Surface activities 
associated with GVBs (Figure 3.13-6) and other drill sites, involved numerous trucks, pipelines, 
surface disturbance, and temporary structures in the north central portion of the DLE. These 
features added new, relatively low-profile shapes and colors into the landscape.  
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Figure 3.13-6: Typical Gob Vent Boreholes at the San Juan Mine  

 
Source: SJCC 2017b 

As described in Section 3.3, Geology and Soils, subsidence of surface topography is expected 
behind mined longwall areas. Subsidence depends on the depth to coal and thickness of the coal 
seam, but generally average 6 feet. No subsidence faulting or cracking was observed when 
comparing the 2008 and 2016 aerial photos, but it may not be obvious due to the “flattened” 
nature of aerial photography. In 2007, the San Juan County Museum Association and SJCC 
performed a field investigation into the potential impacts of subsidence at San Juan Mine on 
cultural resources, including in the DLE (SJCMA 2007). This report provides documentation and 
photos of cracks and fissures present in the underground mining portions of San Juan Mine. 
While present, these features were isolated and small in scale, thus, not likely visible from 
beyond the boundaries of the DLE. 

3.13.2.2. Bureau of Land Management Visual Resource Inventory  

Visual resource data collection and appraisal included review of existing VRI component data 
and mapping completed by BLM under the BLM/FFO’s Visual RMP (BLM 2013b) and 
Decision Record (BLM 2014a). Much of the foreground/middleground and background distance 
zones within the ROI contain a mix of BLM, state, tribal, and private lands. Large areas within 
the BLM/FFO planning area and outside of the ROI, that did not contain any intermingled BLM-
managed lands, such as swaths of private lands and Navajo Nation and other tribal lands north, 
south, and west of the mine area were not rated under the BLM’s VRI. 
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Table 13.3-1 and Figure 3.13-7 below provide the VRI classes within a 50-mile radius around 
the DLE area.  

Table 3.13-1: Visual Inventory Characteristics for Scenic Quality Rating Units in the 
50-Mile Viewshed 

Scenic Quality Rating Unit Distance Zone VRI Class Scenic Quality 
Rating 

Sensitivity Level 
Rating 

001-Piñon Mesa FG/MG, BG III B Medium 
002-Hutch Canyon  FG/MG, BG IV C Low 
005-Harris Mesa  SS III B Medium 
017-Baca Canyon  BG IV C Low 
018-Angel Peak  SS II A High 
022-Huerfano Mountain  SS II B High 
024-Bisti  SS IV C Medium 
025-Horn Canyon  SS IV C Low 
026-Huerfanito Peak  SS II B High 
027-OHV Units  BG IV C Low 
028-Hogback  BG II B High 
036-Thomas Canyon  BG III C High 
036-Thomas Canyon  BG III C High 
036-Thomas Canyon  BG III C High 
Source: BLM 2014b 
1 FG/MG = foreground/middleground (0 to 5 miles), BG = background, (5 to 15 miles), SS = seldom seen (> 15 miles), VRI = visual resource 
inventory 

Scenic Quality Rating Units 

As part of the VRI, the BLM-managed lands within entire BLM/FFO planning area, including 
the ROI, were divided into Scenic Quality Rating Units (SQRUs) (Figure 13.3-8). Scenic quality 
is the measure of the visual appeal of a tract of land determined by seven key factors: 
(1) landform, (2) vegetation, (3) water, (4) color, (5) adjacent scenery, (6) scarcity, and (7) 
cultural modifications. Each criterion is scored on a scale from 0-5, and if the score exceeds a 
total of 19 it is rated A, the highest scenic quality designation; a B is a score of 12-18 and a C is a 
score of 11 or less, representing the lowest scenic quality rating.  

Table 3.13-1 summarizes the VRI class rating for the portions of the SQRU occurring within the 
ROI, as well as the scenic quality rating and sensitivity level rating. The DLE area is located 
entirely within the 002-Hutch Canyon SQRU. The majority of the San Juan Mine also lies within 
the 002-Hutch Canyon SQRU, with the exception of a small section at the extreme northwest 
corner of the San Juan Mine permit boundary, which lies within the 028-Hogback SQRU. The 
Piñon Mesa SQRU lies immediately east of the DLE area. SQRU 002-Hutch Canyon has a 
scenic quality rating of C (Figure 3.13-8) (BLM 2014b), and contains rolling hills incised by 
draws in addition to eroded hills and low, table mesas. The primarily horizontal landscape is 
muted gray, buff, and brown in color. The vegetation is primarily comprised of gray sage and 
rabbitbrush, with scattered green piñon and juniper trees and a grass understory.  
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Figure 3.13-7
BLM Visual Resources Inventory
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Figure 3.13-8
BLM SQRUs
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SQRU 001-Piñon Mesa occurs immediately adjacent to the DLE, and has a scenic quality rating 
of B. Piñon Mesa is an elongated bluff with steep cliffs and serves as the visual focal point in this 
SQRU. The mesa is comprised of dramatic, eroded cliffs and light brown to buff-colored rock 
outcrops. The vertical cliffs with their diagonal talus slopes provide contrast to the overall 
horizontal landscape. The dominant vegetation is dark green piñon and juniper, which is patchy 
and scattered on the talus slopes, but forms a continuous mass on top of the mesa. Grey-green 
grasses and shrubs comprise the remainder of the vegetation. Views from Piñon Mesa to the 
DLE occur only on the extreme western edge of both the mesa itself and the SQRU.  

Distance Zone  

Delineation of distance zones involves identifying the DLE area’s relative visibility from 
sensitive receptors or KOPs. These distance zones are “foreground/middleground,” 
“background,” and “seldom seen.” As defined by BLM criteria, the foreground/middleground 
zone is an area 0-to-5 miles away from viewers and the background zone is an area between 
5-to-15-miles away. Areas that are not in the foreground/middleground or background zones are 
in the seldom-seen zone (greater than 15 miles away), including areas not visible due to 
topographic or other screening. 

As provided in Figure 3.13-9 and 3.13-10, viewsheds to the DLE area have been mapped in all 
distance zones, however, with the exception of views from SQRU 001-Piñon Mesa and nearby 
Ute Mountain Ute tribal lands north of the DLE area, the bulk of the viewshed occurs within the 
background or seldom-seen zones. 

Sensitivity Level Rating 

Sensitivity levels are the measure of the public concern for scenic quality—rated high, medium, 
or low— through analysis of indicators of public concern including type of user, amount of use, 
public interest, adjacent land uses, special areas, and other factors. The DLE is within an SQRU 
rated as low sensitivity (002-Hutch Canyon). Within this SQRU, views of the DLE area would 
be captured by residents adjacent to the DLE area, individuals recreating (such as hikers, 
mountain bikers, and off-highway vehicle riders), individuals driving along local travel routes, 
individuals working on agricultural lands or operating and maintaining the extensive network of 
energy developments (primarily oil and gas) in the area, and individuals on nearby tribal lands. 

The DLE lies immediately adjacent to the 001-Piñon Mesa SQRU, which has a sensitivity rating 
of medium. Views of the DLE area from this SQRU would be captured by individuals recreating 
or operating/ maintaining oil and gas development in the area. Additional 
foreground/middleground sensitive views not rated by the BLM/FFO would be captured from the 
Ute Mountain Ute tribal lands north of the DLE area. However, this portion of the Ute Mountain 
Ute tribal lands has a small number of oil/gas wells and associated access roads, but otherwise 
has few roadways, no residences, and is not heavily utilized. 
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Visual Resource Management Classes 

The VRI classes assigned to areas within BLM-managed lands reflect the relative quality and 
quantity of the visual resource in that area at the time of the inventory. During the resource 
management planning process, the BLM uses the VRI classes to develop management objectives 
for areas resulting in VRM classes, as directed by the Land Use Planning Handbook 1601-1 
(BLM 2005). VRM class designation occurs through a complex process of weighing VRI classes 
along with other resource considerations, determining the compatibility with other resource uses 
and sensitivity of adjacent land ownership, understanding the capability and quality that a 
landscape has to absorb visual impacts, and balancing the ability to manage the viewshed 
experience while reaching the determined goals and objectives for other resources in the area.  

Ultimately, VRM classes may differ from VRI classes, based on management priorities for land 
uses. The objective for each VRM class describes how that area should be managed. 

The most recent VRM classification for BLM/FFO-managed lands was established in 2014 
under the BLM/FFO’s VRM Amendment and VRM Amendment Decision Record (BLM 2013b 
and 2014b). As shown in Figure 3.13-11, during the VRM classification process, the BLM/FFO 
established VRM Class III for BLM-managed lands within and surrounding the DLE. 
Management objectives for this class include partially retaining the existing landscape character. 
The level of change to the characteristic landscape should be moderate. Management activities 
may attract attention, but should not dominate a casual observer’s view. Changes should repeat 
the basic elements of form, line, color, and texture found in the predominant natural features of 
the characteristic landscape. 

3.13.2.3. Key Observation Points 

BLM/FFO’s outdoor recreation specialist, Mr. Doug McKim, was consulted to determine 
sensitive receptor locations in the ROI surrounding the DLE area, and narrow down those 
locations as potential KOP sites (Ecosphere pers. comm. February 2017). After consultation with 
BLM and ground-truthing in the field, the selection of KOPs was narrowed down to locations 
within the foreground/middleground and background zones identified in the viewshed analysis 
(Figure 3.13-12). As a result of the screening process and consultation with the BLM, four 
sensitive receptor locations were chosen for use as KOP sites during on-site VRCR studies. 
The KOPs are summarized in Table 3.13-2 and discussed in detail below. Additionally, 
Figure 3.13-12 provides the location of the KOPs on a map with the BLM VRI Classes. 



!5

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

50 Miles

15 Miles

5 Miles

AR
IZO

NA
NE

W
 M

EX
IC

O

ARIZONA
UTAH

NEW MEXICO
COLORADO

CO
LO

RA
DO

UT
AH

Apache

Sandoval

Archuleta

Dolores

Hinsdale
La Plata

Mineral
Montezuma

Rio Arriba

San Juan

San Juan

Huerfano
Mountain

Sleeping Ute
Mountain

Hesperus Peak

Mesa Verde
National Park

Gobernador
Knob

Shiprock
(formation)

Chaco Canyon National
Historical Park

Canyon de
Chelly National

Monument

Beautiful Mountain

Legend
Project Boundaries 

Permit Boundary
Deep Lease Extension

Transportation Network
Primary US and State Highways
Secondary State and County

Visual Resource Areas
Visual Resource Analysis Area
Viewshed Radii

Viewshed Analysis
Viewshed

!5 Proposed 40 ft Structure
BLM VRM Class (2014 Amendment)

Class I
Class II
Class III
Class IV

Political Boundaries
State
County

FIL
E: 

M:
\P

roj
ec

ts\
03

94
66

7_
Sa

n_
Ju

an
_M

ine
_E

IS
\m

ap
s\_

3.1
3_

Vis
ua

l_R
es

ou
rce

s\_
3.1

3-1
1_

BL
M_

VR
M_

Cla
ss

es
.m

xd
,   

RE
VI

SE
D:

 12
/07

/20
17

  , 
  S

CA
LE

: 1
:67

7,3
08

 w
he

n p
rin

ted
 at

 11
x1

7

0 10 205
Miles

¯

Environmental Resources Management
www.erm.com

Source: Bing Maps;  NAD 1983 StatePlane New Mexico West FIPS 3003 Feet
ERM

Figure 3.13-11
BLM VRM Classes

San Juan Mine DLE EIS
San Juan County, New Mexico

£¤160

£¤491

£¤550

£¤64

£¤516

Ä«140

Ä«170

Ä«371

Ä«172

Ä«151

5 Miles

0 2 41
Miles

SJM and 5 mi Viewshed Radius



!5

!5

!5

!5

%2
_̂

%2

15 Miles

5 Miles

NEW MEXICO
COLORADO

La Plata
Montezuma

San Juan

£¤550

£¤64

Existing San
Juan Generating

Station Stack

Existing Four
Corners Power

Plant Stack

Kirtland

Beechatuda Geol

Pinon
Mesa
Arch

ISR
5086

Legend
Project Boundaries 

Permit Boundary
Deep Lease Extension

Transportation Network
Primary US and State Highways
Secondary State and County

Visual Resource Areas
Visual Resource Analysis Area
Viewshed Radii

Viewshed Analysis
Viewshed

%2 Existing Coal-Fired Power Plant
_̂ Proposed 40-ft Structure
!5 Key Observation Points

BLM Visual Resource Inventory
Class I
Class II
Class III
Class IV

Political Boundaries
State
County

FIL
E: 

M:
\P

roj
ec

ts\
03

94
66

7_
Sa

n_
Ju

an
_M

ine
_E

IS
\m

ap
s\_

3.1
3_

Vis
ua

l_R
es

ou
rce

s\_
3.1

3-1
2_

BL
M_

VR
I_K

OP
.m

xd
,   

RE
VI

SE
D:

 12
/07

/20
17

  , 
  S

CA
LE

: 1
:19

6,3
75

 w
he

n p
rin

ted
 at

 11
x1

7

AR
IZO

NA
NE

W 
ME

XIC
O

ARIZONA
UTAH

NEW MEXICO
COLORADO

CO
LO

RA
D O

UT
AH

0 3 61.5
Miles

¯

Environmental Resources Management
www.erm.com

Source: Bing Maps;  NAD 1983 StatePlane New Mexico West FIPS 3003 Feet
ERM

Figure 3.13-12
BLM VRI and Key Observation Points

San Juan Mine DLE EIS
San Juan County, New Mexico

0 20 4010
Miles

¯



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.13-20 

Table 3.13-2: Key Observation Point Summary 

 KOP-1 KOP-2 KOP-3 KOP-4 
KOP Name  Piñon Mesa Arch Beechatuda Geologic Kirtland ISR 5086 
Scenic Quality  B B C Not rated 
Sensitivity Level  Medium High Low Not rated 
SQRU  001-Piñon Mesa 028-Hogback 002-Hutch Canyon Not rated 
Distance Zone from Project 
Area1  FG/MG BG FG/MG BG 

VRI Class  III II IV Not rated 
VRM Class  III II III Not rated 
Source: EcoSphere, 2017o 
FG/MG = foreground/middleground (0 to 5 miles), BG = background (5 to 15 miles), ISR = Indian Service Route, KOP = Key Observation Point, 
VRI = Visual Resource Inventory, VRM = Visual Resource Management 
This KOP is located on Navajo Nation tribal lands and therefore was not rated for scenic quality, sensitivity level, VRI Class, or VRM Class by 
the BLM. 

To capture representative views at each type of sensitive receptor, KOPs were selected for both 
BLM-managed and non-BLM-managed lands. KOPs 1, 2, and 3 provide representative views 
from BLM-managed lands, and KOP 4 provides representative views from a high-volume 
roadway located on Navajo Nation tribal lands. 

Key Observation Point No.1 - Piñon Mesa Arch 

KOP 1 is located at Piñon Arch, a popular recreational use area on Piñon Mesa. As shown in 
Figure 3.13-13, views from this location at the edge of the mesa include a panoramic landscape 
with dominant background zone views of the Generating Station to the west. Foreground/ 
middleground views cover a wide expanse of rolling badlands covered in scattered piñon and 
juniper trees, cut by numerous ephemeral drainages, and interrupted by scattered roads and oil 
and gas wellpads, tanks, and pump jacks. The Hogback geologic feature to the west and 
southwest, and the Ute Mountain Ute Tribal Park provide horizontal landscape forms in the 
background. The Carrizo Mountains and Beautiful Mountain/Chuska Mountains are readily 
visible on clear days in the seldom-seen zone to the west and southwest. The DLE area is located 
in the southwestern portion of this vista in the foreground/middleground distance zone, and most 
of the DLE area can be seen from this elevated viewpoint. The top of Shiprock, which is an 
important part of the Navajo’s cultural landscape, is also visible to the southwest across the DLE 
area. The Four Corners Power Plant lies in the background approximately 10 miles to the 
southwest. 
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Figure 3.13-13: View from KOP-1 Piñon Mesa Arch 

 
Source: EcoSphere, 2017o 

Key Observation Point No. 2 – Beechatuda Geologic Form 

KOP 2 is located on top of a rocky knoll along the northern portion of the Hogback geologic 
feature, just west of Indian Service Route (ISR) 205, and north of Beechatuda Draw. This 
location represents the Beechatuda Tongue geology-type locality and is protected by the BLM as 
an SDA to maintain the integrity of the representative geology. Though not regularly visited by 
many people, this KOP was analyzed upon request by the BLM as a VRM Class II location 
within the viewshed of the DLE area. As shown in Figure 3.13-14, foreground/middleground 
views cover a wide expanse of rolling grasslands, rock outcrops, and mesa features interrupted 
by scattered roads and transmission lines, but are dominated by the Generating Station and its 
stack emissions to the south. Mesas known to support eagle habitat are prominent horizontal 
features to the east in the foreground-middleground, as well. Distant (background) views to the 
Hogback feature south of U.S. Highway 64 to the south-southwest and the Four Corners Power 
Plant to the south also capture attention on the horizon line. The DLE area is located in the 
central portion of this vista to the southeast, and in the background distance zone. 

Figure 3.13-14: View from KOP-2 Beechatuda 

 
 

Source: EcoSphere, 2017o 
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Key Observation Point No. 3 – Kirtland  

KOP 3 represents a residential area located immediately outside of the south boundary of the 
DLE area, in the foreground/middleground zone. Multiple active residences are located along the 
dirt road that follows the DLE boundary. As shown in Figure 3.13-15, Piñon Mesa and the 
badlands within the DLE area are prominent in foreground/middleground views to the north, and 
the Generating Station and its stack emissions are readily visible to the west-northwest. 
Transmission lines in the foreground cross the entire view from west to east. The Hogback, Ute 
Mountain Ute Tribal Park, and Carrizo Mountains are visible from this location to the west and 
northwest in the background and seldom-seen zones. The DLE area is located in the 
foreground/middleground zone across the expanse of this view from this KOP.  

Figure 3.13-15: View from KOP-3 Kirtland 

 
Source: EcoSphere, 2017o 

Key Observation Point No. 4 – Indian Service Route 5086  

KOP 4 is located in the background zone of the DLE area at the crest of a hill along ISR 5086, a 
prominent roadway leading to the Four Corners Power Plant. Existing views at KOP-4 include a 
paved highway, transmission towers, and the Generating Station visible to the northwest and 
north. As shown in Figure 3.13-16, the Hogback geologic feature, the La Plata and San Juan 
Mountains, Piñon Mesa, and sloping steppe habitat are visible in background and seldom-seen 
views to the north and northwest. Multi-colored buildings in the community of Kirtland lie in the 
background zone views from this KOP, just in front of Piñon Mesa, and portions of the DLE area 
are visible between the low hills just beyond Kirtland. Geomorphically-reclaimed mined lands 
and flat, steppe habitat dominated by grasses and occasional rabbitbrush are evident in 
foreground views to the northwest. 
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Figure 3.13-16: View from KOP-4 ISR 5086 

 
Source: EcoSphere, 2017o 

3.13.2.4. Sensitive Receptors 

High-Travel Public Roadways 

As shown in Figure 3.13-2, the DLE viewshed out to 15 miles is divided by several highways 
and numerous main collector roads, including U.S. Highway 64 and New Mexico State 
Highways 170 and 371. These roadways represent potential prominent viewing locations (and, 
therefore, sensitive receptor locations) for a variety of travelers, including local residents, 
agricultural workers, tourists, recreational users, livestock managers, and industry (coal and 
oil/gas field) workers. 

The main non-highway roadway that intersects the viewshed is ISR 36, which generally parallels 
the San Juan River on its south side and travels in an east-west direction. ISR 5086 travels south 
from ISR 36, carrying workers to the Four Corners Power Plant and recreationists to Morgan 
Lake. 

Viewshed mapping indicated there may be views to the DLE area from the roadways shown in 
Table 3.13-3. 

Table 3.13-3: Potential Sensitive Receptor Locations within the DLE Viewshed (Roadways) 

Highway Foreground / Middleground 
Distance Zone (0 to 5 miles) 

Background Distance 
Zone (5 to 15 miles) 

Seldom-Seen Distance 
Zone (>15 miles) 

U.S. Highway 64 X X X 
State Highway 371 -- X X 
Indian Service Route 36 -- X X 
Indian Service Route 5086 -- X -- 
Source: EcoSphere, 2017o 

Ground-truthing revealed vegetation screening and/or buildings blocked any views from 
U.S Highway 64 with a duration longer than 1 or 2 seconds at highway speeds. Views from State 
Highway 371 were not ground-truthed, but the topography of the DLE area—which generally 
slopes away from any viewpoints on Highway 371—would create an oblique viewing angle that 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.13-24 

would restrict visibility from this location. Views from ISR 36 were ground-truthed and 
confirmed as oblique or in the peripheral vision of travelers. ISR 5086 provided travelers a direct 
line-of-sight to the DLE area in the background distance zone for a relatively sustained duration 
(greater than 20 seconds), and thus was chosen as a KOP. 

Communities 

As provided in Table 3.13-4, there are two unincorporated communities (Fruitland and 
Waterflow), two census designated places (Kirtland and Ojo Amarillo), and one city 
(Farmington) within the mapped viewshed of the DLE area in the foreground/middleground and 
background distance zones (Figure 3.13-2). Farmington, Kirtland, Fruitland, and Waterflow 
occur east to west along the floodplain of the San Juan River, creating a nearly contiguous swath 
of clustered residential, commercial, and industrial buildings, roadways, utility lines, and other 
associated development across the central portion of the DLE area’s viewshed. Ojo Amarillo 
consists of clustered residential structures and a school on a mesa above the south side of 
the river. 

Table 3.13-4: Potential Sensitive Receptor Locations – Communities 

Community Status 
Foreground / 

Middleground Distance 
Zone (0 to 5 miles) 

Background Distance Zone 
(5 to 15 miles) 

Farmington  City -- X 
Fruitland  Unincorporated -- X 
Kirtland  Census designated place X -- 
Ojo Amarillo  Census designated place -- X 
Waterflow  Unincorporated -- X 
Source: EcoSphere, 2017o 

Only Kirtland lies within the foreground/middleground distance zone of the DLE area; all other 
communities with potential views to the DLE area occur in the background distance zone. 
Throughout the remainder of the foreground/middleground and background distance zones, 
active residences and commercial and industrial properties may intersect with the viewshed on 
private and tribal lands. Kirtland was chosen as a KOP due to the proximity of residences in 
Kirtland to the DLE (especially a number of residences north of Road 6480, which lie along the 
south DLE area boundary), and the unobstructed views to the DLE area from portions of the 
community. 

Sensitive Tribal and Cultural Receptors 

Viewshed mapping (Figure 3.13-1 and Figure 3.13-2) indicates that components within the DLE 
area may be visible from only one identified sensitive tribal and cultural receptor: a prominent 
geologic feature known as the Hogback. The Hogback lies west and southwest of the San Juan 
Mine permit boundary and is one of the major landmarks in the area, both geographically and 
culturally. It lies within the background distance zone of the DLE area. The Hogback is 
considered a prominent feature in the Navajo cultural landscape of the area.  
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As provided in Table 3.13-5, several additional important cultural landmarks intercept portions 
of the viewshed and lie within the 50-mile viewshed radius; however, none of these additional 
cultural landmarks lie within the foreground/middleground or background zone. It is important to 
note that viewshed mapping confirmed the DLE area would be in the seldom-seen zone (greater 
than 15-mile radius), or would be more than 50 miles from the following important tribal and 
cultural features:  

• Shiprock – a significant landscape, geologic, and cultural feature located west of 
U.S. Highway 491, southwest of the DLE area. It lies over 25 miles distant from the DLE 
area (seldom-seen distance zone). Like the Hogback, Shiprock is also prominent in the 
Navajo cultural landscape.  

• Beautiful Mountain – located in the Chuska Mountain range southwest of the DLE area, 
Beautiful Mountain is a significant feature included in the Navajo’s cultural landscape, 
and is visible on clear days to the southwest of the DLE area in the background viewshed. 
It lies nearly 40 miles distant from the DLE area (seldom-seen distance zone).  

• Sleeping Ute Mountain – an important cultural landmark in the Ute Mountain Ute and 
Navajo cultural landscape. It lies nearly 40 miles northwest of the DLE (seldom-seen 
distance zone).  

• Carrizo Mountains – an important cultural landmark in the Navajo cultural landscape. 
These mountains lie nearly 40 miles west of the DLE area (seldom-seen distance zone).  

• Huerfano Mountain (also called Huerfano Mesa, or Dzil Na’oodilii) – a sacred mountain 
of the Navajo with a rich cultural history. It lies nearly 40 miles southeast of the DLE 
area (seldom-seen distance zone).  

• Hesperus Peak (also called Mount Hesperus, or Dibé Nitsaa) – the northern sacred 
mountain of the four Navajo sacred mountains. It lies north of and within 50 miles of the 
DLE area; however, even if the DLE area is visible from this location during clear 
atmospheric conditions, this location is at such a distance that activities in the DLE area 
would have a very small apparent size and the expected contrast between natural 
conditions and proposed activities would be very low.  

• Mesa Verde National Park and the Old Spanish Trail National Historic Trail – though 
within the 50-mile viewshed radius, did not intercept the viewshed (Figure 3.13-9).  

• Gobernador Knob (Ch’óol’I’i) – a sacred landmark of the Navajo with a rich cultural 
history. It lies 6 miles outside the 50-mile radius, southeast of the DLE area.  

• Chaco Canyon National Historical Park and Canyon de Chelly National Monument – did 
not intercept the viewshed and are located outside of the 50-mile viewshed radius.  
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Table 3.13-5: Potential Sensitive Receptor Locations – Important Cultural Landmarks 

Landmark 

State(s) Where 
Viewshed 
Intercepts 
Landmark 

Background 
Distance Zone 
(5 to 15 miles) 

Seldom-Seen 
Distance Zone 

(>15 miles) 

Outside the 
50mile Viewshed 

Radius 

Hogback  New Mexico  X X -- 
Shiprock (geologic formation)  New Mexico  -- X -- 
Beautiful Mountain  New Mexico  -- X -- 
Sleeping Ute Mountain  Colorado  -- X -- 

Carrizo Mountains  Arizona, New 
Mexico  -- X -- 

Huerfano Mountain  New Mexico  -- X -- 
Hesperus Peak  Colorado  -- X -- 
Mesa Verde National Park  Does not intercept  -- X -- 
Old Spanish Trail National  
Historic Trail  Does not intercept  X X X 

Gobernador Knob  Does not intercept  -- -- X 
Chaco Canyon National  
Historical Park  Does not intercept  -- -- X 

Canyon de Chelly National 
Monument  Does not Intercept  -- -- X 

Source: EcoSphere, 2017o 

Other potential sensitive viewers of the DLE area would include tribal users of TCPs. Known 
TCPs identified for the EIS for the Four Corners Power Plant and Navajo Mine Energy Project 
(OSMRE 2015, Tsosie et al. 2011) were reviewed but determined to be outside of the 
foreground/middleground viewshed, and at such a distance that any activities or structures 
existing or proposed within the DLE area would not capture the attention of the casual observer. 
Data for TCP locations closer to the DLE area were not readily available at the time of the 
VRCR field assessment; however, as discussed in Section 3.4.2.2, a TCP study for the DLE was 
conducted in 1998 and did not identify any TCPs in the DLE (Chandler 1998), and none of the 
Tribes consulted expressed concerns with the potential presence of a traditional use area or 
sacred sites in the DLE area.  

BLM Specially Designated Areas 

BLM SDAs may be used by visitors considered to be sensitive viewers, especially those SDAs 
designated within the DLE area and those within the viewshed in the foreground/middleground 
and background distance zones of the DLE area (Table 3.13-6). These sensitive viewers would 
include recreationists, hikers, mountain bikers, off-highway vehicle and motorcycle users, 
hunters, and specialized users of SDA areas such as geologists, botanists, and paleontologists. 
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Table 3.13-6: Potential Sensitive Receptor Locations (BLM Specially Designated Areas)  

Specially 
Designated Area Type 

Foreground/ 
Middleground Distance 

Zone (0 to 5 miles) 

Background Distance 
Zone (5 to 15 miles) 

Seldom-Seen 
Distance Zone 

(> 15 miles) 
Piñon Mesa  Fossil Area  X X -- 
Piñon Mesa  Recreation SMA  X X -- 
Beechatuda 
Tongue  Geological Feature  -- X -- 

Hogback  ACEC  -- X -- 
Thomas Canyon  Wildlife Area  -- X -- 
Dunes Vehicle  Recreation Area  -- X -- 
Head Canyon 
Motocross Track  SMA  -- X -- 

Source: EcoSphere, 2017o 

BLM SDAs that lie within the viewshed of the DLE area in foreground/middleground or 
background distance zones include Piñon Mesa Fossil Area, Piñon Mesa SRMA, Beechatuda 
Tongue Geological Feature, Hogback ACEC, Thomas Canyon Wildlife Area, Dunes Vehicle 
Recreation Area, and Head Canyon Motocross SMA. 

Sites within the following SDAs were chosen as KOP locations: Piñon Mesa Fossil Area/Piñon 
Mesa SRMA (KOP 1) and Beechatuda Tongue Geological Feature (KOP 2). The Piñon Mesa 
KOP was chosen for unobstructed foreground/background views of and proximity to the DLE 
area. The Beechatuda Geologic KOP was chosen for its location within an SDA, its location on 
the Hogback, and its location within a VRM Class II area. 

3.13.2.5. Visibility and Regional Haze  

Visibility and regional haze conditions affected by emissions from the Generating Station are 
associated with the future mine operations in the DLE, and may affect the quality of visual 
resources in the ROI. Visibility and regional haze are primarily addressed in Section 3.1 (Air 
Quality) but a summary of conditions prior to 2017 is provided below. 

As described in Section 3.1, visibility conditions at Class I parks and wilderness areas improved 
over the 10-year period between 2006 and 2015. This improvement is attributed to improved 
control of air pollution from sources such as power plants (IMPROVE 2017).  

Selective non-catalytic reduction technology was installed on two of the four units (Units 1 and 
4) at the Generating Station in 2015 to comply with the Regional Haze SIP published by the EPA 
on October 9, 2014. At the Generating Station, SNCR technology further reduces emissions of 
NOX by 62 percent and when combined with other existing controls, haze-forming particles that 
contribute to regional haze in Class I areas are significantly reduced.  

The vast majority of the DLE has no facilities present on the surface that emit light during the 
night, creating a highly visible night sky in the area. There is a lone GVB facility in the DLE that 
includes safety lighting. This light source does not emit enough light to affect night time 
visibility for local residents or foreground areas. Night lights are used at the existing San Juan 
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Mine operation for continuous operations and worker safety. Figure 3.13-17 provides a picture of 
the lighting at the San Jan Mine underground access portal and coal conveyor system. This light 
source is clearly visible from select foreground locations, including Piñon Mesa and surrounding 
residences in Kirtland, New Mexico.  

Figure 3.13-17: Picture of Night Lighting at San Juan Mine Underground Access Portal 
and Conveyor System 

 
Source: EcoSphere, 2017o 

3.13.3. Changes to Visual Resources Affected Environment Due to 
Compliance with the State Implementation Plan 

On January 1, 2018, in accordance with the SIP, Units 2 and 3 of the Generating Station were 
shut-down. Accordingly, emissions associated with these two units ceased. As result of the 
reduced energy generation and associated reduced contribution of haze-forming pollutants into 
the atmosphere from Generating Station emissions, regional haze and visibility is improving. No 
other changes to the affected environment for visual resources would occur from this action. 

3.13.4. Environmental Consequences 
Visual impacts are caused by introducing new features or changing existing features in the scenic 
environment. Changes include adding new features, colors, or textures to the environment that 
are uncharacteristic to the locality or region. Changes also occur when aesthetic features of the 
landscape are made less visible. Impacts of the Proposed Action, Action Alternative, and the No 
Action Alternative were evaluated according to the level of change they would cause to the 
existing landscape character. The assessment of impacts takes into consideration the following 
factors: scenic integrity, viewer sensitivity, visual quality, viewer exposure, and overall visual 
sensitivity. 
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The visual analysis process used in this investigation included the following components:  

• Development of a computerized viewshed analysis model to determine from what 
surrounding areas the current and proposed activities within the DLE area may be visible; 

• Review of BLM VRI and VRM classifications for the area; 

• Identification of sensitive receptors and KOPs, developed in consultation with the BLM; 
and 

• Completion of VRCR analysis including:  

− Site visits to each KOP location to photograph and document existing landscape 
conditions; and 

− Completion of BLM Form 8400-4 (Visual Contrast Rating Worksheet) for each KOP. 

3.13.4.1. Key Observation Point Contrast Ratings 

The VRM class objective for the DLE area is Class III. The VRM Class III objective is to 
partially retain the existing character of the landscape; the level of change to the characteristic 
landscape should be moderate. In general, the VRM Class III conditions of the DLE area are 
currently being met and are expected to continue to be met throughout the life of the Project. The 
results of the contrast rating analysis for all four KOPs are summarized in Table 3.13-7. 

Table 3.13-7: Summary of Visual Contrast Ratings per KOP 

Key Observation 
Point 

Scenic 
Quality 
Rating 

Scenic 
Quality 

Rating Unit 

VRI 
Class 

Sensitivity 
Level 

Distance 
Zone 

VRM 
Class 

Contrast 
Rating 

KOP-1 
Piñon Mesa Arch B 001-

PiñonMesa III Medium FG/MG III Moderate 

KOP-2 
Beechatuda 
Geologic 

B 028-
Hogback II High BG II Weak 

KOP-3 
Kirtland C 002-Hutch 

Canyon IV Low FG/MG III Moderate 

KOP-4 
ISR 5086 Not rated* Not rated* Not 

rated* Not rated* BG Not 
rated* Weak to None 

Source: EcoSphere, 2017o 
* This KOP is located on Navajo Nation tribal lands and therefore was not rated for scenic quality, sensitivity level, or VRM Class by the BLM. 
FG/MG = foreground/middleground (0 to 5 miles), BG = background (5 to 15 miles), SS = seldom seen (> 15 miles), VRI = Visual Resource 
Inventory, VRM = Visual Resource Management 

3.13.4.2. Visual Resource Contrast Rating 

The BLM’s VRCR methodology used in visual analysis involves determining whether the 
potential for visual effects from proposed surface-disturbing activities or developments would 
meet the VRM objectives established for the area, or whether design techniques or mitigation 
could be applied to ensure that surface-disturbing activities would remain in harmony with their 
surroundings. The principal measure for assessing the effects of project activities to visual 
resources lies in the BLM’s use of contrast ratings. A visual contrast rating entails comparing 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.13-30 

project features with the major features in the existing landscape using the basic design elements 
of form, line, color, and texture. The steps in the contrast rating process are outlined in VRCR 
Handbook 8431-1 (BLM 1986b). 

Key Observation Point Contrast Rating 

To evaluate potential impacts visual resources, contrast ratings were evaluated at each KOP and 
considered the following factors: distance, angle of observation, length of time the DLE is in 
view, relativity to size or scale, season of use, light conditions, recovery time, spatial 
relationship, and atmospheric conditions. The degree of visual change was measured through a 
contrast rating ranking system established in VRCR Handbook 8431-1. Contrast created by the 
Proposed Action and alternatives was rated depending on the following degrees of change as 
paraphrased from VRCR Handbook 8431-1: 

• Strong – the contrast demands attention, would not be overlooked by the casual observer, 
and is dominant in the landscape. 

• Moderate – the contrast begins to attract attention and begins to dominate the 
characteristic landscape. 

• Weak – the contrast can be seen, but does not attract attention. 

• None – the contrast is not visible or not perceived. 

Comparison with Visual Resource Class Objectives 

A contrast rating was completed at each of the KOPs to assist in determining whether features of 
the DLE met the BLM’s VRM objectives. The projected level of contrast was compared to 
acceptable levels of contrast for the VRM class of the KOP view. The four levels of contrast 
rating described above roughly correspond to the VRM class objective (I, II, III, and IV). This 
means that the degree of contrast in a Class I area must be ‘none,’ and a ‘strong’ contrast may be 
acceptable in a Class IV area, but would most likely not be acceptable in a Class III area. 

• Class I: acceptable contrasts are primarily natural ecological changes. 

• Class II: contrasts may be seen, but should not attract the attention of the casual observer. 

• Class III: contrasts may attract attention, but should not dominate the view of the casual 
observer. 

• Class IV: contrast may dominate the view and be the major focus of viewer attention. 

As previously noted, VRM class objectives do not apply to visual resources located on private or 
tribal lands; however, the BLM methodology was used for all areas of the DLE to consistently 
address visual effects for the Proposed Action and alternatives. 

Effects Levels 

The ultimate goal of the BLM visual analysis method is to establish the level of contrast effects 
from implementation of the Proposed Action and alternatives. Visual effects classification 
determinations are based upon methodology outlined in VRCR Handbook 8431-1 and are 
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categorized as high, moderate, or low based on the degree of contrast generated by proposed 
activities and features compared to the acceptable level of contrast for that VRM class. The 
following effects levels were used to classify the contrast levels identified for the Proposed 
Action and alternatives: 

• Major – contrast from the Project is substantially greater than acceptable for the VRM 
class. Project would cause a substantial long-term effect on the landscape 
character/scenic quality of the existing visual environment of a sensitive viewer.  

• Moderate – contrast is somewhat greater than acceptable for the VRM class. Project 
would cause a noticeable, but not substantial, change in the landscape character/scenic 
quality, or would cause a noticeable, but not substantial, change to the visual environment 
of a sensitive viewer. 

• Minor – contrast is acceptable for the VRM class. Project would cause negligible or no 
change in the landscape character/scenic quality or the visual environment of a sensitive 
viewer 

• No Impact – visual contrast is imperceptible. 

3.13.4.3. Alternative A – Proposed Action 

The contrast rating analysis analyzed potential changes at each KOP from 2008 to mine closure 
in 2033. The results from this analysis are summarized below for each KOP. Based on field 
observations and review of historic documentation, there would not have been much change in 
the view from 2008 to December 2017, except for reclamation activities taking place at pit-
mining operations within the San Juan Mine permit boundary, a decrease in the number of oil 
and gas pads, and view-specific changes as noted under each KOP description. As of March 
2008, oil and gas pads and equipment had created the greatest visual contrast of any activity 
conducted within the DLE area. 

Key Observation Point No. 1 - Piñon Mesa Arch  

The Piñon Mesa Arch KOP view is from a VRM Class III area into the Project’s Class III area. 
The KOP location itself probably does not meet Class III standards with oil and gas development 
and associated roads, vehicles, pump jacks, tanks, dust, etc. all present and in immediate 
foreground views. Expected development associated with the Proposed Action is not anticipated 
to adversely affect the current Class III management objectives of either the DLE area or the 
KOP site. Contrast under future development plans would remain moderate to minor. Roads 
within the DLE area that would be closer to the KOP location would be more visible, but 
contrast would not exceed moderate levels. A ventilation shaft facility with several 20- to 40-foot 
structures and night time lighting is expected to be constructed within the DLE area, but has not 
yet been sited and may not appear in the viewshed. If it is constructed in the viewshed, the 
contrast created by the vegetation clearing, structures, and lighting would be long-term moderate. 
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Key Observation Point No. 2 - Beechatuda Geologic  

KOP 2 at the Beechatuda Geologic SDA was evaluated at the request of the BLM/FFO. The 
KOP is located in VRM Class II, but views of the DLE area are VRM Class III. Effects of the 
Proposed Action within the DLE area at this viewing distance would not change or modify the 
VRM Class II rating at the KOP location. The majority of the DLE is not readily observable 
from this KOP, except for the south end of the DLE near the edge of the community of Kirtland. 
The DLE is located approximately 5 miles from KOP-2. Low hills/mesa topography within 
2 miles of the KOP block the view to the north end of the DLE. At this distance, the minimal 
surface disturbance expected as part of the full build-out of the DLE by 2032 is located in the 
background distance zone (5 to 15 miles). Surface disturbance would to be limited to roads 
(generally traveling north-south along longwall alignment), possible drill rigs (which would be 
transient across the site, as drilling is needed), vehicles reflecting the sun, and possible small 
structures (5 to 10 feet high) associated with mine venting and rescue chamber locations. A 
ventilation shaft facility with several 20- to 40-foot structures and night time lighting is expected 
to be constructed within the DLE, but has not yet been sited and may not appear in the viewshed. 
However, at this distance all of these elements would be minor in comparison with the broad 
scale of the panoramic landscape view, and would not attract the attention of the casual observer. 
The overall level of change to the characteristic landscape in form, line, color, and texture would 
be long-term and minor or none, and the VRM Class III objectives of the DLE area would be 
met. 

Key Observation Point No. 3 - Kirtland  

Surface disturbance and activities from mine exploration and reclamation, new permanent or 
temporary structures (such as drill rigs), as well as potential additional oil and gas development, 
would create a long-term moderate contrast with existing conditions. Under future mine 
operations, the existing character of the landscape would be largely retained, especially as 
reclamation is completed. Daily surface activities would draw attention, especially increased 
vehicle activity in foreground/middleground views, and may dominate the view of residents for 
short periods of time at random intervals; however daily activities are not expected to dominate 
the view for long durations. Temporary and permanent structures would create a weak to 
moderate contrast between undisturbed landscape conditions and new roads and structures. 
However, proposed structures and daily activities would not exceed a moderate level of contrast 
at any given time. The overall level of change to the characteristic landscape in form, line, color, 
and texture would be moderate to minor, depending on the phase of operations and the proximity 
of activities and structures to the viewer (i.e., Kirtland resident).  

As discussed previously, the potential introduction of visible exterior lighting into an area that 
currently has no lighting would depend strongly on the final location and siting of the proposed 
ventilation shaft facility, which has not yet been determined. However, night lighting is expected 
to initially attract the attention of viewers (residents), but not dominate the nighttime view of the 
residents. Future mine operations within the DLE would be expected to meet VRM Class III 
objectives as viewed from this KOP. 
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Key Observation Point No. 4 - Indian Service Route 5086  

Surface disturbance and activities from future mine exploration and reclamation as well as 
potential additional oil and gas development would create little or no contrast with existing 
conditions at this distance. A proposed ventilation shaft facility within the DLE consisting of 
several structures between 20 and 40 feet tall, if visible (unobstructed) from this viewpoint, 
would potentially create a weak contrast with the surrounding undisturbed landscape conditions. 
As illustrated in the views of existing buildings in Kirtland, which is on the south edge of the 
DLE, form and line are not clearly distinguishable at this distance; however, building structures 
with contrasting color and texture can be differentiated from the adjacent natural landscape. 
Proposed night lighting on structures within the DLE may be discernible from this distance, but 
from this viewing angle, any individual light or groups of lights would be in close enough 
proximity to lights within the town of Kirtland to simply blend or appear as an extension of the 
town’s lights. Future mine operations within the DLE would be expected to meet VRM Class III 
objectives from this viewpoint, and the existing character of the landscape would be retained. 

Table 3.13-8 provides a summary of potential effects for each KOP as result of the Proposed 
Action. Construction activities, equipment, materials, and disturbance that are temporary have 
the potential for low contrast against the existing landscape of the DLE area due to their 
differences in form, line, texture, and color. Construction equipment, drill rigs, temporary 
structures, and access roads—as well as excavation and dust clouds—may be seen at various 
locations within the DLE as mining activities progress. Short-term construction activities are not 
anticipated to create a level of contrast that would alter existing VRM objectives for all 
classified lands.  

Table 3.13-8: Summary of Potential Visual Effects to KOPs from Proposed Action 

Key Observation 
Point (KOP) Summary of Potential Effects 

KOP-1 
Piñon Mesa Arch 

Moderate and Long-term. VRM Class III objectives are expected to be met in the long term 
as reclaimed vegetation matures and returns to pre-construction levels, and if mitigating 
paint colors for structures and shielded/downcast exterior lighting are used. VRM Class III 
objectives should be met with these measures due to the relatively low percentage of 
surface disturbance expected to be visible within the expansive panoramic view. 

KOP-2 
Beechatuda Geologic 

Minor (or No Impact) and Long-term. VRM Class II objectives at the KOP site are 
expected to be met in the long term. Views to the Project area’s VRM Class III area are 
also expected to be met as reclaimed vegetation matures and returns to pre-construction 
levels. 

KOP-3 
Kirtland 

Moderate (to Minor) and Long-term. Contrast is expected to be somewhat greater than 
acceptable for VRM Class III objectives due to the location of activities in the 
foreground/middleground views of relatively long-duration viewers (residents). It is 
noteworthy that these viewers already experience visual contrast in their views due to the 
presence of several large transmission lines in the foreground and the San Juan Generating 
Station in the foreground/middleground zone. 

KOP-4 
ISR 5086 

Minor (or No Impact) and Long-term. Contrast between proposed activities in the Project 
area and the surrounding landscape at this distance is expected to be so low as to be 
generally indiscernible. Lighting would likely appear to be part of the town of Kirtland’s 
lighting from this distance and viewing angle. 

Source: EcoSphere, 2017o 
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The grading and construction of access roads and installation of surface features (e.g., GVBs, 
rescue chambers) create adverse short-term visual impacts as these elements add a moderate 
degree of visual contrast noticeable to the casual observer in the foreground/middleground 
distance zone and typically do not repeat the existing patterns of form, line, color, and texture 
currently existing in the landscape. However, reclamation measures—including re-contouring 
the disturbed surface to match natural contours and re-vegetation with the appropriate seed 
mixtures—are expected to slowly diminish the short-term visual contrast in these areas over 
time. As part of reclamation, the SJCC windrows soil adjacent to construction areas where 
surface disturbances are less than five acres or are linear and 20 feet wide, and soil is placed back 
into the disturbance area after construction (MMD 2014, Subpart 906B). The former surface 
mining areas are reclaimed using geomorphic procedures where reclamation occurs 
contemporaneously with mining in the DLE.  

The effect levels for long-term mining activities and Project features in the DLE would be minor 
for KOPs 2 and 4, as discussed in Table 3.13-8. Mining activities would have a long-term 
moderate effect on views from KOPs 1 and 3. The moderate effects would result from the 
introduction of strong linear features associated with ground disturbance (roads and subsequent 
reclamation), moving human and human-made elements into the largely stationary landscape 
(e.g., drill rigs), and the potential introduction of visible exterior lighting into an area that 
currently has no lighting. The perceived level of this last effect would depend strongly on the 
final location and siting of the proposed ventilation shaft facility, which has not yet been 
determined. 

As discussed in Section 3.13.2, subsidence would result from underground mining in the DLE. 
The amount of subsidence depends on the depth to coal and thickness of the coal seam, but 
generally ranges from 4 to 8 feet. No subsidence faulting or cracking was observed when 
comparing the 2008 and 2016 aerial photos. Potential subsidence in the DLE area is not expected 
to be noticeable from the KOPs, as these effects would occur across a large landscape and the 
lowering of the surface level by 4-8 feet is not expected to change the character or scenic value 
of the ROI. Therefore, impacts to visual resources from subsidence would be permanent, but 
minor. 

San Juan Generating Station - Visibility and Regional Haze 

Though conditions were clear at the time of the VRCR and pollution-related haze was at a 
minimum, haze and smog could build up and reduce visibility on certain days and under certain 
environmental/atmospheric conditions. Coal mined within the DLE would be burned by the 
Generating Station which would result in indirect adverse effects to visibility and regional haze. 
These effects are addressed in detail in Section 3.1, Air Quality.  
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3.13.4.4. Alternative B – Continuation of San Juan Mine Operations Following Generating 
Station Shut-Down in 2022 

Under Alternative B, the mining techniques in the DLE area would be identical to those for the 
Proposed Action (Alternative A). Potential visual effects would therefore be the same as those 
described under Alternative A (Proposed Action) above. This Alternative assumes that the 
Generating Station would close in 2022 and that coal mined as San Juan Mine would be sold on 
the market and used at another power plant whose location is not known.  

Key Observation Point Analysis 

Potential visual impacts to the KOPs would be the same as those described in Section 3.13.3.3 
above, as mining operations and surface impacts would be identical under Alternative A and 
Alternative B. If coal is transported off-site, delivery methods (i.e., road, rail) are assumed to be 
existing, as developing a new transportation system may be cost prohibitive to the feasibility of 
shipping coal off-site. Under this scenario, trucks or trains carrying coal would not significantly 
affect the existing scenic quality or value of the existing transportation corridors. If a new 
transportation asset is developed (i.e. road, rail), this proposal would be analyzed under a future 
NEPA review.  

Visibility and Regional Haze  

It is not feasible to conduct a site specific regional haze and visibility analysis without knowing 
the location of the power plant, but potential effects resulting from coal combustion at the 
hypothetical power plant are assumed to be no greater than those yielded by the Generating 
Station. 

3.13.4.5. Alternative C – No Action Alternative 

Key Observation Point Analysis 

Under the No Action Alternative, the ASLM would not approve the mine plan modification and 
mining operations at the San Juan Mine would cease in 2019 and not result in any further 
surface, and subsequent visual, impacts within the DLE. No adverse effect on visual resources as 
viewed from KOPs would occur beyond 2019, and scenic quality is expected to gradually 
improve as the San Juan Mine area is reclaimed, including Juniper Pit. Over the ten-year period, 
the scenic quality and sensitivity in the ROI would experience a permanent beneficial effect as 
reclamation activities return the landscape to a natural setting where contrast levels would be 
unperceivable.  

Visibility and Regional Haze 

Under the No Action Alternative, coal from the San Juan Mine would no longer be burned by the 
Generating Station after 2020. Therefore, the indirect effect of the No Action Alternative would 
be permanent beneficial impacts to visibility and haze in the region.  
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3.14. NOISE AND VIBRATION 
This section describes the existing sound levels and ground-borne vibration associated with 
operations at the San Juan Mine and Generating Station by evaluating the potential impacts of 
the Proposed Action and alternatives to this baseline. This section evaluates the potential effects 
of noise and vibration on human receptors; the potential effects of noise on wildlife is addressed 
in Section 3.7 Wildlife and Habitats. Noise impacts on recreation-related activities are 
specifically addressed in Section 3.10 Recreation. The ROI for this analysis is 1 mile from the 
San Juan Mine and DLE boundary, which is the maximum distance that noise associated with 
operations at the San Juan Mine is reasonably expected to result in a perceptible increase in noise 
and vibration. The following provides definitions of noise and vibration and describes the 
measurements associated with each. 

Fundamentals of Acoustics 

Sound is mechanical energy transmitted by pressure waves in a compressible medium such as 
air. When sound becomes excessive or unwanted, it is referred to as noise. Although exposure to 
high noise levels has been demonstrated to cause hearing loss, the principal human response to 
environmental noise is annoyance. The response of individuals to similar noise events is diverse 
and influenced by the type of noise, the perceived importance of the noise and its appropriateness 
in the setting, the time of day and the type of activity during which the noise occurs, and the 
sensitivity of the individual. 

Sound (noise) levels are measured and quantified with several metrics. All of them use the 
logarithmic decibel (dB) scale with 0 dB roughly equal to the threshold of human hearing. A 
property of the decibel scale is that the sound pressure levels of two separate sounds are not 
directly additive. For example, if a 50 dB sound is added to another 50 dB sound, the total is only 
a 3 dB increase (to 53 dB). Thus, every 3 dB change in sound levels represents a doubling or 
halving of sound energy. Related to this is the fact that a less-than-3 dB change in sound levels is 
imperceptible to the human ear. 

The frequency of sound is a measure of the pressure fluctuations per second, measured in hertz 
(Hz). Most sounds do not consist of a single frequency, but consist of a broad band of 
frequencies differing in level. The characterization of sound level magnitude with respect to 
frequency is the sound spectrum. Many rating methods exist to analyze sound of different 
spectra. One rating method is called A-weighting (there are also B- and C-weighting filters). 
The A-weighted decibel (dBA) scale most closely approximates how the human ear responds to 
sound at various frequencies by progressively deemphasizing frequency components below 
1,000 Hz and above 6,300 Hz and reflects the relative decreased sensitivity of humans to both 
low and extremely high frequencies (FHWA 2006). Table 3.14-1 lists typical sound levels from 
representative sources. 
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Table 3.14-1: Typical Noise Levels (Measured at Distance a Person Would Typically be 
from the Source) 

Typical Noise Source Sound Level 
(dBA) 

Grand Canyon at Night (no roads, birds, wind) 10 
Computer 37-45 
Refrigerator 40-43 
Typical Living Room 40 
Forced Hot Air Heating System 42-52 
Microwave 55-59 
Normal Conversation 55 to 65 
Clothes Dryer 56 to 58 
Dishwasher 63 to 66 
Clothes Washer 65 to 70 
Phone 66 to 75 
Push Reel Mower 68 to 72 
Hairdryer 80 to 95 
Vacuum Cleaner 84 to 89 
Leaf Blower 95 to 105 
Circular Saw 100 to104 
Maximum Output of a Stereo 100 to 110 
Jet Fly-over at 1,000 Feet 110 
Source: Noise Pollution Clearinghouse 2012 

The duration of noise and the time period at which it occurs are important factors in determining 
the impact of noise on sensitive receptors. Several methods are used for describing variable 
sounds including the equivalent level (Leq), the maximum level (Lmax), and the percent-exceeded 
levels. These metrics are derived from a large number of moment-to-moment A-weighted sound 
level measurements. Some common metrics reported in community noise monitoring studies are 
described below: 

• Leq, the equivalent level, can describe any series of noise events of arbitrary duration, 
although the most common averaging period is hourly. Because sound levels can vary 
markedly over a short period of time, a method for describing either the average character 
of the sound or the statistical behavior of the variations must be utilized. Most commonly, 
sounds are described in terms of an average level that has the same acoustical energy as 
the summation of all the time-varying events and Leq is the common energy-equivalent 
sound/noise descriptor. 

• Lmax is the maximum sound level during a given time. Lmax is typically due to discrete, 
identifiable events such as an airplane overflight, car or truck passing by, or a dog 
barking. 
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• L90 is the sound level in dBA exceeded 90 percent of the time during the measurement 
period. L90 is close to the lowest sound level observed. It is essentially the same as the 
residual sound level, which is the sound level observed when no obvious nearby 
intermittent noise sources occur. 

• L50 is the median sound level in dBA exceeded 50 percent of the time during the 
measurement period. 

• L10 is the sound level in dBA exceeded only 10 percent of the time. It is close to the 
maximum level observed during the measurement period. L10 is sometimes called the 
intrusive sound level because it is caused by occasional louder noises like those from 
passing motor vehicles. 

In determining the daily measure of community noise, it is important to account for the 
difference in human response to daytime and nighttime noise. Noise is more disturbing at night 
than during the day, and noise indices have been developed to account for the varying duration 
of noise events over time as well as community response to them. The day-night average level 
(Ldn) is such an index. Ldn represents the 24-hour A-weighted equivalent sound level with a 
10 dB penalty added to the “nighttime” hourly noise levels between 10:00 p.m. and 7:00 a.m. 
Because of the time-of-day penalties associated with the Ldn index, the Leq for a continuously 
operating sound source during a 24-hour period will be numerically less. Noise is also more 
disturbing the closer a receptor is to the source; noise levels decrease by 6 dB as the distance 
from its source doubles (FHWA 2011). 

Fundamentals of Vibration 

Ground-borne vibration consists of waves transmitted through solid material. Several types of 
wave motions exist in solids, unlike air, including compressional, shear, torsional, and bending. 
The solid medium can be excited by forces, moments, or pressure fields. Ground-borne vibration 
propagates from the source through the ground to adjacent buildings by surface waves. Vibration 
may be composed of a single pulse, a series of pulses, or a continuous oscillatory motion. The 
frequency of a vibrating object describes how rapidly it is oscillating, measured in Hz. Most 
environmental vibrations consist of a composite, or “spectrum” of many frequencies, and are 
generally classified as broadband or random vibrations. The normal frequency range of most 
ground-borne vibration that can be felt generally starts from a low frequency of less than 1 Hz to 
a high of about 200 Hz. 

Ambient and source vibration information for this analysis are expressed in terms of the peak 
particle velocity (PPV) in inches per second (in/sec). PPV is used to measure vibration through a 
solid surface. When a vibration is measured, the point at which the measurement takes place can 
be considered to have a particle velocity. This particle vibration will take place in three 
dimensions (x, y, and z) and will usually end up back where it started. The PPV is the maximum 
velocity that is recorded during a particular event. 

Low-level vibrations frequently cause irritating secondary vibration, such as a slight rattling of 
windows, doors, or stacked dishes. The rattling sound can give rise to exaggerated vibration 
complaints, even though risk of actual structural damage is very low. In high noise 
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environments, which are more prevalent where ground-borne vibration approaches perceptible 
levels, this rattling phenomenon may also be produced by loud air-borne environmental noise 
causing induced vibration in exterior doors and windows. 

Construction and mining activities can cause vibration that varies in intensity depending on 
several factors. The use of pile-driving, vibratory compaction equipment, and blasting typically 
generates the highest construction- and mining-related ground-borne vibration levels. Because of 
the impulsive nature of such activities, the use of PPV has been routinely used to measure and 
assess ground-borne vibration from construction and mining activities (Jones and Stokes 2004). 
Specifically, the OSMRE uses the PPV descriptor because it correlates well with damage or 
complaints (OSMRE 1986). 

The two primary concerns with project-induced vibration, the potential to damage structures and 
the potential to annoy people, are evaluated against different vibration limits. Studies have 
shown that the threshold of perception for the average person is a PPV in the range of 0.2 to 
0.3 millimeter per second (0.008 to 0.012 in/sec). Human perception to vibration varies with the 
individual and is a function of physical setting and the type of vibration. Persons exposed to 
elevated ambient vibration levels, such as people in an urban environment, may tolerate a higher 
vibration level. 

Vibration damage to buildings can be classified as cosmetic, such as minor cracking of building 
elements, or may increase to the level of structural damage, which could threaten the integrity of 
the building. Safe vibration limits that can be applied to assess the potential for damaging a 
structure vary whether the vibrations are short-duration single events, such as from blasting, or 
continuous or repeated vibration events, such as from railroads or rail transit. The safe vibration 
limit from blasting is typically in the range of 2 in/sec, while the safe limit from continuous 
vibrations is typically 0.2 in/sec to prevent architectural damage to buildings (Jones and Stokes 
2004). Construction-induced vibration that can be detrimental to a building is very rare and has 
only been observed in instances where the structure is in a high state of disrepair and the 
construction activity occurs immediately adjacent to the structure. 

The reaction of humans and effects on buildings from continuous levels of vibration are shown 
in Table 3.14-2. However, annoyance is a subjective measure, and vibrations may be found to be 
annoying at much lower levels than those shown, depending on the level of activity or the 
sensitivity of the individual. To sensitive individuals, vibrations approaching the threshold of 
perception can be annoying. 
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Table 3.14-2: Typical Reactions to Vibration Levelsa 

Vibration Level, PPV 
(in/sec) Human Reaction Effect of Buildings 

0.006 to 0.019 Threshold of perception: possibility of intrusion Vibration unlikely to cause damage of 
any type. 

0.08 Vibrations readily perceptible 
Recommended upper level of 
vibration to which ruins and ancient 
monuments should be subjected. 

0.10 Level at which continuous vibrations begin to 
annoy people 

Virtually no risk of “architectural” 
damage to normal buildings. 

0.20 Vibrations annoying to people in buildings 

Threshold at which a risk of 
“architectural” damage exists to 
normal dwellings such as plastered 
walls or ceilings. 

0.40 to 0.60 Vibrations considered unpleasant by people 
subjected to continuous vibrations 

Vibration at this level would cause 
“architectural” damage and possibly 
minor structural damage. 

Source: Jones and Stokes 2004 
a Measured at distance a person would typically be from the source 
PPV = peak particle velocity 

Studies have shown that vibration levels from construction equipment such as dozers, graders, 
backhoes, etc. are typically less than 0.089 in/sec (PPV) at 25 feet from the source (CalTrans 
2013). In addition, vibration levels from underground mining operations are typically less than 
0.10 to 0.20 in/sec at 10 feet from the source (CalTrans 2013).  

3.14.1. Regulatory Framework 
Federal, tribal, state, and local regulations and policies are established to limit noise exposure at 
noise sensitive land uses. Regulations vary widely among different jurisdictions throughout the 
country, with some states and counties having very restrictive noise ordinances and others having 
no regulations on noise. Noise regulations from all levels of government that may apply to the 
Project are described below. 

3.14.1.1. Federal Regulations 

Noise Control Act of 1972 

Pursuant to the Noise Control Act of 1972, the EPA established guidelines for acceptable noise 
levels for sensitive receivers such as residential areas, schools, and hospitals. The levels set forth 
are 55 dBA Ldn for outdoor use areas and 45 dBA Ldn for indoor use areas, and a maximum level 
of 70 dBA Ldn is identified for all areas to prevent hearing loss (EPA 1974). These levels provide 
guidance for local jurisdictions, but do not have regulatory enforceability. In the absence of 
applicable noise limits, the EPA levels can be used to assess the acceptability of project-related 
noise. 
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U.S. Department of Housing and Urban Development 

The U.S. Department of Housing and Urban Development (HUD) has also established guidelines 
for acceptable noise levels for sensitive receivers such as residential areas, schools, and hospitals 
(24 CFR 51). HUD’s noise levels include a two-pronged guidance, one for the desirable noise 
level and the other for the maximum acceptable noise level. The desirable noise level established 
by HUD conforms to the EPA guidance of 55 dBA Ldn for outdoor use areas of residential land 
uses and 45 dBA Ldn for indoor areas of residential land uses. The secondary HUD standard 
establishes a maximum acceptable noise level of 65 dBA Ldn for outdoor use areas of 
residential areas. 

Mine Safety and Health Administration 

The MSHA regulates noise levels in mining environments (30 CFR 62), similar to Occupational 
Safety and Health Administration’s (OSHA’s) regulation of noise levels in industrial 
environments. Both agencies are under the U.S. Department of Labor. MSHA regulations require 
that the time-averaged noise level of any work environment be limited to 90 dBA for any 8-hour 
period. Hearing protection can be used to bring the miner’s noise exposure down to the 
permissible exposure level. Work environments exceeding 85 dBA for an 8-hour period require a 
hearing conservation program for workers. At no time should a miner be exposed to a noise level 
exceeding 115 dBA. 

3.14.1.2. Tribal, State, and Local Regulations 

The Navajo Nation and San Juan County do not have regulations or requirements that would be 
applicable to noise or vibration generated by the Project. The New Mexico MMD regulates 
ground-borne vibrations and air blasts from blasting activities at mining operations (NMSA 
19.8). Blasting has not been a permitted activity at San Juan Mine since 2015 and no other 
regulations specific to vibration are applicable to the Project.  

 

3.14.2. Affected Environment Pre-2017 

3.14.2.1. Ambient Noise and Vibration Levels 

To characterize the baseline ambient noise levels within the ROI, noise monitoring was 
conducted in March 2017 (Ecosphere 2017l). Significant baseline data was collected in the past 
for the San Juan Mine; therefore, the following description of the affected environment pre-2017 
relies on a comparison of previous operations to the monitoring data collected in March 2017.  

Between 1973 and 1999, when surface mining operations at the San Juan Mine were active, 
blasting was a source of noise and vibration in the community of Kirtland and surrounding 
residences. Although measurements and records are not available, noise complaints from the 
surrounding community were occasionally reported to SJCC. The practice of blasting as a 
regular aspect of operations at the San Juan Mine was discontinued in 1999 (Ecosphere 2017l). 
No ambient noise level data is available for this time period although noise levels were likely 
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greater in active mining areas than current conditions due to surface mining operations and use 
of explosives. Underground mining operations commenced in 2001; since then, sources of noise 
and vibration have been limited to mining operations related to GVBs, the main ventilation shaft, 
coal stockpiling areas, haul roads, coal plant site, and on-going reclamation activities at the 
former surface mining pits.  

From 2001 to 2017, ambient noise and vibration levels in the ROI are expected to be similar to 
those measured within the Project boundary and surrounding area. Data collected at various areas 
of the mine are considered to represent noise levels under typical weather and operational 
conditions. Non-typical conditions affecting noise levels may occur at other times, including 
more extreme weather environments such as wind or precipitation or modifications of mine 
operating activities. A total of nine separate noise measurements were collected, ranging in 
duration from approximately 10 minutes to nine hours. Table 3.14-3 summarizes the noise levels 
measured in the ROI and adjacent areas, including measurement times and locations, 
approximate distances to the sources, and results in terms of Leq, Lmax, and Lmin. A description of 
each measurement follows the table. 

Table 3.14-3: Project Area Noise Measurement Results 

Location 
No. Time Location Description Approximate 

Distance to Source 
Leq 

(dBA) 
Lmin 

(dBA) 
Lmax 

(dBA) 
1 9:05 to 9:16 a.m. Active GVB 30 feet 58.1 56.9 71.6 
2 9:29 to 9:40 a.m. Main Ventilation Shaft 285 feet 68.7 66.9 71.3 
3 9:53 to 10:04 a.m. Coal Loading Area 200 feet 67.7 55.6 77.1 
4 10:18 to 10:28 a.m. Coal Plant Site 100 feet 64.8 53.7 79.4 

5 10:49 to 10:59 a.m. Outside Gate to Generating 
Station 2,200 feet 52.4 48.9 62.4 

6 4:58 to 5:12 p.m. South side US 64 at CR 6800 15 feet 76.7 54.5 96.3 
7 5:16 to 5:27 p.m. South side US 64 at CR 6700 15 feet 78.9 57.5 93.8 
8 4:35 to 4:46 p.m. North side of Neighborhood 2.7 miles 41.1 33.7 51.9 

9 9:31 p.m. to 6:58 
a.m. North side of Neighborhood 2.7 miles 44.7 32.4 76.8 

Source: Ecosphere 2017l 

A description of each measurement follows: 

• (Location 1) - Active GVB: Measurement 1 was taken at the currently active GVB, 
which is a shaft into the mine used to collect and control release of accumulating CH4 or 
to remove gasses that could cause dangerous safety conditions during mining. Noise at 
this site is generated from an electric-powered engine that is used to pump gasses out of 
the borehole. The engine emits a relatively constant noise without significant 
fluctuations. At approximately 30 feet from the engine, the measured Leq was 58.1 dBA. 
The nearest noise receptors in the Kirtland neighborhood along CR 6480 are 
approximately 2.7 miles south of the GVB across variable terrain. Sound from the 
compressor would not be perceptible in this area considering the distance and low level at 
the source. 
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• (Location 2) - Main Ventilation Shaft: The mine is ventilated by the main shaft, a 
20-foot diameter facility that exhausts air from the mine. Noise is generated from 
equipment inside a large enclosure structure that is fenced. Noise measurements were 
taken approximately 285 feet from the center of the enclosure structure, which is about 
2.5 miles to the nearest noise receptor in Kirtland, the Riverside Golf Course. The 
measured Leq of 68.7 dBA would be indiscernible in the receptor areas due to distance 
with a calculated Leq of 41.2 dBA at the Riverside Golf Course (refer to Section 3.14.3, 
for details on noise estimates and calculations). The enclosure structure around the main 
shaft equipment serves to reduce noise in the surrounding area. It is anticipated that this 
facility would be in service for the life-of-mine, thus noise levels from this source are not 
expected to change in the future. 

• (Location 3) - Coal Loading Area and Haul Road: At the time of the noise 
measurement, coal was being loaded continuously by two large loaders into coal haul 
trucks near the stackout area where coal is conveyed from the underground mine to large 
piles on the surface. The measurement also included the coal haul road to the San Juan 
Mine coal plant. The noise measurements were taken approximately 200 feet from the 
loading operation at a location approximately 2.7 miles from the nearest noise receptors 
along US 64 in Kirtland. The measured Leq 67.7 dBA would not be perceptible in the 
noise receptor areas given the distances across sloping and variable terrain, with a 
calculated Leq of 42.1 dBA at the residential area (refer to Section 3.14.3, for details on 
noise estimates and calculations). 

• (Location 4) - Coal Plant Site and Haul Road: This site is adjacent to the Generating 
Station and representative of noise levels from a variety of sources including the power 
plant and passing trucks on the coal haul road carrying CCR from the Generating Station 
to reclamation areas. The measured Leq 64.8 dBA was taken at a location about 100 feet 
from the nearest haul road and approximately 1,600 feet east of the center of the 
Generating Station. This location is approximately 3 miles from the nearest noise 
receptors, residences near the intersection of US 64 and CR 6800 in Kirtland. Noise from 
these sources would not be perceptible in the receptor areas due to the distance and 
intervening terrain, which is higher than the receptor area along US 64 and forms a noise 
barrier. The calculated Leq is 42.3 dBA at the nearest residential area (refer to Section 
3.14.5, Changes to Affected Environment Post-2017, for details on noise estimates and 
calculations). 

• (Location 5) - West of Mine Entrance Gate: This site is just west of the entrance gate 
to the mine and approximately 2,200 feet from the Generating Station. The measured Leq 
52.4 dBA is relatively low and not likely to create perceptible noise in the nearest 
receptor area, which is approximately 2.5 miles away near the intersection of US 64 and 
CR 6800 in Kirtland. 

• (Locations 6 and 7) - South side US 64 at CR 6800 and CR 6700: Noise measurements 
were taken at two locations on the south side of US 64 to evaluate ambient noise levels in 
the residential areas along the highway during peak afternoon traffic. Noise measurement 
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Location 6 is approximately 2.5 miles southwest from the San Juan Mine main entrance 
gate (Location 5) and approximately 3.0 miles southwest from the coal plant. Noise 
measurement Location 7 is approximately 3,000 feet from the Juniper Pit reclamation 
area. These measurements, taken about 15 feet from the edge of the outside lane near the 
intersections of CR 6800 and CR 6700, resulted in Leq sound levels of 76.7 dBA and 
78.9 dBA, respectively. Sound levels during the measurements were generated primarily 
by traffic on US 64, which was traveling at approximately 60 miles per hour and included 
a moderately high number of heavy trucks (more than two axles). The noise levels near 
the intersection of CR 6800 were slightly lower than at the intersection of CR 6700 
because some traffic slowed and stopped at the signal. 

• (Locations 8 and 9) - North side of Kirtland Neighborhood: Measurements were taken 
on the north side of CR 6480 to identify noise in the adjacent residential area, which is 
not exposed to high traffic volumes but is directly adjacent to the DLE Mine District 500. 
Noise sources on the DLE area about 2.7 miles from this location. Measurements were 
taken for a 10-minute period at approximately 4:35 p.m. and for a longer period from 
about 9:30 p.m. to 7:00 a.m. to capture an Ldn noise level. The afternoon measurement 
resulted in a Leq of 41.1 dBA with a range from 33.7 dBA (Lmin) to 51.9 dBA (Lmax). This 
is typical of a quiet residential area. The overnight measurement resulted in a Leq of 
44.7 dBA for the 9.5-hour period, with a range from 32.4 dBA (Lmin) to 76.8 dBA (Lmax). 
Audible sources of noise included dogs barking (assumed to be the Lmax level), incidental 
traffic, and the nearby Praxair nitrogen gas facility. The Ldn calculated within the noise 
meter was 51.5 dBA, which includes the 10 dBA penalty added to night time noise. Noise 
generated from mine operations was not perceptible from this location at the time of the 
noise measurements. 

Currently, reclamation takes place at two former surface mine pits, the Piñon and Juniper pits, 
which remain open to facilitate the disposal of CCR. The Piñon Pit will be fully reclaimed in 
approximately 5 years, while the Juniper Pit would remain open for the life of the mine. The 
Piñon Pit is located north of the Generating Station and approximately 3.5 miles from sensitive 
receptor areas. The distance from the sensitive receptors along with intervening terrain is 
expected to be sufficient to attenuate noise generated at the Piñon Pit to levels that would not be 
perceptible to the nearest sensitive receptors. The Juniper Pit is south of the Generating Station 
and is accessed by a haul road that connects to the power plant. The southern-most extent of the 
Juniper Pit reclamation area is approximately 3,000 feet from US 64 where the nearest noise 
receptors are located. Reclamation is anticipated to take place in this southern area from 2018 
through 2022, after the shutdown of two of the four generating units at the Generating Station. 
Prior to 2017, reclamation activities at the Piñon and Juniper Pits were located at a distance 
greater than 3,000 feet from the nearest noise receptors. The distance along with intervening 
terrain is expected to have been sufficient to attenuate noise generated at those reclamation sites 
to levels that would not be perceptible to the nearest sensitive receptors. As such, reclamation of 
the Piñon Pit and Juniper Pit have likely not perceptibly contributed to noise levels at the nearest 
sensitive receptors before 2017. 
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At the time noise measurements were performed, reclamation activities were not in progress; 
therefore, a construction noise predictive model was used to calculate future noise levels from 
these operations (see Section 3.14.4, Environmental Consequences). 

3.14.2.2. Sensitive Receptors 

Some land uses are more sensitive to noise levels than others due to the characteristics of noise 
exposure and the types of activities typically involved. As described in Section 3.14.1, 
Regulatory Framework, sensitive receptors are defined as residential areas and land uses such as 
sports areas, hospitals, parks, places of worship, playgrounds, recreation trails, schools, and other 
areas where a relatively quiet environment is appropriate and serves to preserve community 
quality of life. Since there are not specific regulatory standards for noise levels in San Juan 
County, for the purpose of this analysis, the EPA recommended threshold of 55 dBA Ldn is 
considered to be an appropriate standard for noise sensitive land uses. Commercial and industrial 
land uses are generally not included in discussions of noise-sensitive receptors. The noise 
exposure of workers in industrial or mining work environments are covered under programs such 
as MSHA regulations. 

The ROI (within the DLE and San Juan Mine lease and permit area) does not include noise 
sensitive receptors; rather, the land is vacant or limited to mining, industrial, and recreational 
activities. Noise impacts on recreation-related activities are specifically addressed in Section 
3.10, Recreation. Residential areas and other sensitive receptors do exist adjacent to the ROI, 
within the community of Kirtland, which has approximately 7,900 residents and is located south 
of the analysis area. The sections of Kirtland adjacent to the analysis area are a mix of residential 
and other land uses, including neighborhoods along US 64 on both sides of the highway and an 
area accessed from CR 6480 (an east-west oriented road) and CR 6500 (a north-south road). 
There are approximately 400 residences within 2,640 feet (½ mile) of the permit boundary as 
well as the Riverside Golf Course and various industrial and commercial uses. Among the most 
potentially sensitive land uses are approximately 25 residences located along the north side 
CR 6480 that have direct, unobstructed line-of-sight exposure to the DLE area. Other potentially 
sensitive land uses include approximately 100 residences along US 64 adjacent to the southern 
boundary of the San Juan Mine lease area. These residences are mixed with commercial and 
industrial development. This area along US 64 is generally buffered by an escarpment and more 
gently rolling topographic features that slope downward from the ROI to the highway 
(see Figure 3.14-1).  
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3.14.3. Changes to Noise Affected Environment Due to Compliance with the 
State Implementation Plan 

On December 31, 2017, in accordance with the SIP, Units 2 and 3 of the Generating were shut-
down. Accordingly, emissions associated with these two units ceased. No changes to the affected 
environment for noise would occur from this action. The noise monitoring data collected in 
March 2017 is considered the baseline for evaluating the changes to the affected environment 
post-2017 as well as the baseline for the purposes of the pre-2017 noise impact analysis. Shut-
down of the two units at the Generating Station would reduce some ambient noise levels in the 
ROI; however, ambient noise levels would remain as described in Section 3.14.2. 

3.14.4. Environmental Consequences 

3.14.4.1. Methodology 

The methodology for evaluating potential noise impacts from mining activities associated with 
the Project is based on the procedures of ISO 9613-2:1996, Acoustics – Attenuation of Sound 
during Propagation Outdoors – Part 2: General Method of Calculation (1996). This international 
standard procedure is widely used for propagation and evaluation of environmental noise over 
distances and is the basis for calculation protocols in numerous computer models, including 
CadnaA and SoundPLAN. The analysis utilized spreadsheet-based calculations based on the ISO 
9613-2:1996 standard. The procedure essentially involved determining the maximum noise 
levels during the various stages of mining activities, based on noise data from equipment 
manufacturers, the Federal Highway Administration’s database of construction equipment noise 
levels (FHWA 2006), and field measurements around the existing mining areas, and then 
propagating those maximum noise levels from the area of activity to the nearest residential 
dwellings. 

The methodology for evaluating potential vibration impacts relies on existing seismic monitoring 
provided by SJCC, along with standard vibration propagation rates to calculate potential 
vibration levels at the nearest residential dwellings to the construction activities. 

3.14.4.2. Thresholds of Significance 

Impacts for noise are based on the 24-hour Ldn noise metric for activities that are performed 
during daytime and nighttime hours. As defined in Section 3.14.1, Fundamentals of Acoustics, 
the 24-hour Ldn noise metric is an overall noise level incorporating noise over an entire 24-hour 
period and includes a 10-dBA nighttime penalty for noise occurring between 10 p.m. and 7 a.m. 
Conversely, the 1-hour Leq noise metric is an average over a shorter time period and does not 
include any penalties for nighttime noise. The EPA guideline for acceptable noise levels for 
sensitive receivers uses the 24-hour noise metric to evaluate nighttime noise exposure and sets a 
noise level of 55 dBA Ldn as the acceptable limit for outdoor use areas (EPA 1974). Because no 
other enforceable noise standards apply to the Project, the EPA-acceptable noise levels are used 
as the criteria for evaluating Project noise impacts for activities that generate noise during the 
nighttime hours between 10 p.m. and 7 a.m.  
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Thresholds used to evaluate potential noise and/or vibration impacts are based on applicable 
criteria; noise or vibration impacts would be considered major if: 

• Hourly sound levels from construction or mining activities reach 90 dBA at residences. 
No Federal, state, or local guidelines exist for construction noise or noise generated by 
mining operations. However, the Federal Transit Administration (FTA) has published a 
guideline that specifically addresses issues of community noise. This guideline 
recommends that hourly sound levels of 90 dBA at residential uses from construction 
noise, including pile driving, would be considered a major impact (FTA 2006). This 
metric is also applied to noise generated during daytime only mining operations. 

• Vibration from short-term construction or long-term blasting activities at the mine would 
exceed 0.2 in/sec PPV at residential structures based on FTA guidelines. 

• The 24-hour Ldn of 55 dBA were exceeded at residences. No Federal, state, or local 
guidelines regulate property line limits of power plants. However, the EPA (1974) 
guideline recommends that noise levels of 55-dBA Ldn at residential land use be 
considered a major impact. This threshold differs from the hourly FTA (2006) threshold 
because this threshold is averaged over 24 hours. This metric is applied for activities that 
generate nighttime noises. 

3.14.4.3. Alternative A – Proposed Action 

Noise levels and noise impacts from the Proposed Action are directly related to the operation of 
facilities and the number and types of heavy equipment being used for the specific activity. Due 
to the underground nature of the mine, generation of noise emissions as a result of the San Juan 
Mine operations would generally be limited to surface activities. These noise-generating surface 
activities during the typical mining process include the following: 

• Construction of access roads; 

• Construction of drillpads for boreholes (GVB, exploration boreholes, and utility 
boreholes); 

• Installation of ventilation systems and associated infrastructure including preparation of 
the site and installation of the fan structure and ducting and electrical power distribution; 

• Loading coal into haul trucks at the mine site;  

• Transporting coal to the Generating Station stockpiles; 

• Transporting CCR to Juniper Pit for use in reclamation activities; and 

• Reclamation of access roads and drill pads. 

Drilling of exploration boreholes involves establishment of a staging area, construction of 
temporary roads and drilling pads and sumps, drilling, sampling, and geophysical surveying of 
completed drill holes, and subsequent reclamation of all disturbances. Other mining support 
activities include operation of water trucks for dust suppression, plugging and abandoning oil 
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and gas wells in areas to be mined, transport of personnel and supplies, and subsequent 
reclamation of disturbed land.  

The Federal Highway Administration (FHWA 2006) maintains the most comprehensive database 
of construction and heavy equipment source noise. The database was created in conjunction with 
the EPA and is widely used for highway and non-highway projects. Table 3.14-4 lists equipment 
noise source data and the maximum quantity of equipment expected to be used in the San Juan 
Mine DLE Area for each mining and support activity. The acoustical usage factor is the 
percentage of time that the equipment is typically in use over a given period of time. Noise levels 
are determined based on the Leq, which is calculated using the FTA’s construction noise 
methodology. Conservative assumptions that were used for the assessment of aboveground 
activities include: (1) free-field conditions are assumed and ground effects are assumed to be 
primarily over soft terrain with a corresponding value for G of 0.55; (2) the usage factor is based 
on the number of hours the equipment is expected to operate per day relative to the duration of 
the shift (such that the usage factor for equipment used only during the day is calculated by 
dividing the number of daytime operation hours by the daytime shift duration of 12 hours and the 
usage factor for 24-hour operations is calculated by dividing the operation hours by 24); and 
(3) equipment is assumed to operate in a centralized area that acts as a point source of noise.  

Table 3.14-4: Above Ground Equipment Used at the San Juan Mine 

Underground Mining 
Equipment 

Peak Noise Level 
at 50 Feet 

(dBA Lmax) 

Daytime (7 a.m. to 
10 p.m.) 

Operating Time 
(Hours) 

Nighttime (10 p.m. 
to 7 a.m.) 

Operating Time 
(Hours) 

Typical Number 
in Operation 

Road Construction     
CAT Backhoe 78 9 0 2 
CAT 16M Motor Grader 85 0.8 0 1 
CAT 834F Rubber Tired Dozer 82 4.5 0 1 
CAT 785 End Dump 76 9 0 1 
Small Water Truck 76 4.5 0 1 
Borehole Vent Drilling     
CAT 834F Rubber Tired Dozer 82 4.5 0 1 
Small Water Truck 76 4.5 0 1 
Mote Drill 79 9 0 1 
A Plus Drill 79 9 0 1 
Coal Mining     
Gob Vent Borehole Unit 68 3.01 3.01 4 
Exhauster 88 2.45 2.45 4 
Coal Haulage     
CAT 16M Motor Grader 85 7.2 0 1 
Letourneau L1350 Loader 94 7.2 0 2 
CAT 785 End Dump 76 7.2 0 6 
CAT 777F Water Truck 85 9 0 2 
CAT D11 Dozer 84 7.2 0 3 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.14-15 

Underground Mining 
Equipment 

Peak Noise Level 
at 50 Feet 

(dBA Lmax) 

Daytime (7 a.m. to 
10 p.m.) 

Operating Time 
(Hours) 

Nighttime (10 p.m. 
to 7 a.m.) 

Operating Time 
(Hours) 

Typical Number 
in Operation 

Ash Haulage     
CAT 16M Motor Grader 85 0 9 1 
Letourneau L1350 Loader 94 0 1.29 2 
CAT 775 End Dump 76 0 9 5 
CAT 777F Water Truck 85 0 9 1 
CAT D10 Dozer 82 0 9 1 
CAT D11 Dozer 84 2.57 9 1 
Reclamation     
CAT 16M Motor Grader 85 1 9 1 
CAT 980F Loader 84 9 0 1 
Letourneau L1400 Loader 96 1.8 9 1 
CAT 785 End Dump 76 1.8 9 4 
CAT 777F Water Truck 85 1.8 9 2 
CAT D10 Dozer 82 9 9 2 
CAT D11 Dozer 84 3.86 9 3 
Personal Vehicles     
Light Duty Trucks 75 2-5 0-5 48 
Heavy Duty Trucks 78 1-8 0-8 9 
Car/SUV 68 1 0-1 2 
Van 75 1 1 1 
Sources: FHWA 2006; Ecosphere 2017l 

These data were compared with, and are consistent with, field measurements throughout the 
San Juan Mine (Ecosphere 2017l).  

The speed limit on roads within the San Juan Mine Permit Area is 45 miles per hour. The closest 
sensitive receptor to the San Juan Mine DLE Area is the neighborhood located along CR 6480 
located approximately 550 from the mining operations. Vibration levels from underground 
mining operations are typically less than 0.10 to 0.20 in/sec at 10 feet from the source. Ground-
borne vibration dissipates very rapidly with distance, reducing the typical mining-related 
vibrations to less than the threshold of 0.2 in/sec (PPV) at a distance greater than 10 feet from the 
source and to an imperceptible level at about 200 feet from the source—well before reaching the 
nearest residence a half mile away. Consequently, mining-related vibrations (assuming no 
blasting activities) would be less than the threshold of 0.2 in/sec (PPV) at the closest sensitive 
receptor. Similarly, vibration levels from construction equipment such as dozers, graders, 
backhoes, etc. used during surface activities as summarized in Table 3.14-4 above are typically 
less than 0.089 in/sec (PPV) at 25 feet from the source (CalTrans 2013). Therefore, there would 
be no discernible impacts from ground-borne vibration associated with underground or surface 
activates in the San Juan Mine DLE. 
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Similarly, because noise levels diminish with increasing distance from the noise-generating 
activity, noise levels are directly related to the distance to the nearest noise-sensitive receiver or 
residential home. The nearest residence is approximately 550 feet from the edge of the proposed 
mining disturbance area. All residences within approximately 1 mile of the proposed mining 
disturbance area were evaluated for noise impacts.  

The noise monitoring conducted in March 2017 show that typical existing San Juan Mine 
operations are currently not a significant source of unwanted noise in surrounding residential 
areas. The distances between these current operations and sensitive receptors are greater than 
2.5 miles in most cases and sufficient to attenuate noise to levels that do not create annoyance or 
cause community impacts. In some areas, intervening terrain also creates a barrier between noise 
sources and sensitive receptors. No noise-related complaints have been received since surface 
mining with blasting was discontinued in 1999 (Ecosphere 2017l). Along US 64 in Kirtland, 
where many noise-sensitive receptors are located, traffic is the dominant source of noise. In the 
residential area closest to the DLE, along CR 6480, residences have an unobstructed line of sight 
to mine operations, but distances to current mine operations are too great to result in perceptible 
noise. Other local sources of low-level noise are more pronounced in this area, including barking 
dogs, incidental traffic, and local industrial activities. The following describes the changes in 
noise-generating operations post-2017 that would result in changes to noise environment: 

• 2017 to 2021: Currently, reclamation takes place at the Piñon and Juniper pits, which 
remain open to facilitate the disposal of CCR. The Piñon Pit will be fully reclaimed in 
approximately 5 years (by 2022), while the Juniper Pit would remain open for the life of 
the mine. As underground mining progresses through Mining Districts 400, 500, and 600, 
sources of noise and vibration from mining-related operations would be similar to 
baseline conditions. Future activities include relocating the GVBs or other boreholes and 
reclamation activities. When mining in District 500 takes place, the GVB may be placed 
in closer proximity to existing residences than at present. Depending on its location, a 
GVB could result in perceptible noise in the residential neighborhood, although levels 
would be quite low based on the measurements described in Section 3.14.3.1, Ambient 
Noise and Vibration Levels. 

• 2021 to 2053: District 400 mining is expected to end in November 2011. District 500 
mining is expected to end in March 2028 with District 600 mining expected to end in 
August 2032. Revegetation would be completed in the 400, 500, and 600 Districts in 
2028, 2033, and 2037 respectively. Reclamation in Mining Districts 400, 500, and 600 
between 2032 and 2053 would be limited due to the low level of surface disturbance and 
minimal related construction activities.  

Mining Activities 

Most activities of the Proposed Action fall under the general category of mining activities, which 
consist of a progression of activities described in Section 2 of the EIS (Description of Proposed 
Action and Alternatives). These activities would use most of the equipment listed in 
Table 3.14-4. Table 3.14-4 lists the specific equipment for each mining activity with quantities 
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and operational times. The noise evaluation is based on the data in the tables along with the 
actual ambient noise measurements conducted around the active portions of the San Juan Mine 
Permit Area and at the nearest adjoining sensitive receptors, which were presented in 
Table 3.14-3. 

Impacts for noise are based on the hourly noise metric for activities that are performed during the 
daytime and the 24-hour Ldn noise metric for activities that are performed during daytime and 
nighttime hours. The noise evaluation, therefore, propagated the estimated short-term noise 
levels to the nearby residences. For nighttime activities, the 24-hour Ldn noise level is calculated. 
The initial noise evaluation assumed that the estimated noise levels from surface mining 
operation activities including operation of the exhauster and GVB unit along the coal seams were 
constant around the clock, but that estimated noise levels from other activities within the 
disturbance area, such as road construction, gob vent borehole drilling, and coal haulage were 
constant for only 12 hours of the day, from 7:00 a.m. to 7:00 p.m. Ash haulage and reclamation 
occurs during daytime and nighttime hours and is also assumed 24-hour operation for the 
purpose of this noise assessment although actual operating hours may be limited to either 
daytime or nighttime shifts. The evaluation also assumed an average daytime noise level of 41.1 
and nighttime noise level of 44.7 dBA Leq, consistent with the measured ambient noise levels at 
nearby residences. A further assumption is that all personal vehicles access the site via CR 6800 
at the same time of day (this is the assumed most probable location for the highest concentration 
of vehicles accessing the site during any one time). 

Table 3.14-5 shows the initial calculated noise levels at each of the surrounding receivers (using 
a spreadsheet model), which are all residences, including the peak hourly daytime Leq noise 
level, and the 24-hour Ldn noise level for nighttime surface activities. The table also includes a 
determination of whether the noise level constitutes a noise impact based on the FTA guideline 
of 90 dBA for hourly noise and EPA guideline of 55 dBA Ldn or greater for 24-hour noise levels. 

Table 3.14-5: Calculated Noise Levels and Impact Determination at Surrounding Sensitive 
Receptors for Mining Activities 

Receiver Description 

Distance and 
Direction 

from Nearest 
Noise Source 

Hourly 
Noise Level 
(dBA Leq) 

24-Hour 
Noise Level 
(dBA Ldn) 

Above 
Significance 
Threshold 

55 dBA Ldn)a 

Above 
Significance 
Threshold 

(90 dBA Leq)b 
Road Construction (Daytime Only) – 
Nearest Residences along CR 6480 550 feet south 56.9 56.2 NA No 

Borehole Vent Drilling (Daytime 
Only) – Nearest Residences along 
CR 6480 

550 feet south 56.3 55.8 NA No 

Coal Mining, GVB Unit (Daytime 
and Nighttime) – Nearest Residences 
along CR 6480 

550 feet south 34.7 41.1 No No 

Coal Mining, Exhauster (Daytime 
and Nighttime) – Riverside Golf 
Course  

2.5 miles south 19.3 25.8 No No 

a Threshold of 55 dBA Ldn is applied only for those operations that involve nighttime noise-generating activity. 
b Threshold of 90 dBA Ldn is applied only for those operations that involve daytime only noise-generating activity. 
NA – not applicable 
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Active mining operations would be closest to the residential area located off CR 6480 beginning 
in 2021 through 2026 at a minimum distance of 550 feet from potential mining noise sources. 
Maximum noise levels resulting from the nearest expected mining activities shown in Table 
3.14-5, would range from 19.3 to 56.9 dBA Leq. Operation of the GVB Unit and Exhauster 
would involve noise generated during nighttime hours. Noise levels resulting from operation of 
the exhauster at the Riverside Golf Course are estimated to be 25.8 dBA Ldn and 41.1 Ldn 
associated with operation of the GVB Unit at the estimated location nearest to a sensitive 
receptor. The hourly Leq is estimated to be well below the 90 dBA impact threshold for daytime-
only operations at all receptors. Therefore, no hourly Leq impacts were predicted from mining 
equipment for the life of the mine. In addition, the Ldn associated with nighttime mining 
activities are well below the threshold of 55 dBA at the adjacent residential areas. These impacts 
are expected to be minor. Further, as discussed above, no perceptible impact from ground-borne 
vibrations would occur from the mining activities.  

Transportation of Coal and CCR 

The Proposed Action would involve using off-highway haul trucks to transport the coal along 
existing haul roads to the Juniper or Northfield coal stockpiles located near the Generating 
Station. Ash generated at the Generating Station would be used for reclamation of the Juniper Pit 
and would be collected in off-highway haul trucks and transported along existing haul roads to 
the surface mine pit area. The noise evaluations for these Project components include the 
continued use of the existing haul roads. The closest residences are approximately 2.7 miles from 
the nearest coal haul roads and approximately 3,000 feet from the nearest haul roads that would 
be used for CCR transport. As shown in Table 3.14-6, noise levels from coal haulage were 
initially calculated to be approximately 33.7 dBA Leq, which is below the impact threshold of 
90 dBA Leq for daytime-only operations. Noise levels from ash haulage are estimated to be 
approximately 49.9 Ldn, which is below the impact threshold of 55 dBA Ldn for nighttime 
operations. Therefore, no hourly Leq impacts were predicted from transportation of coal and CCR 
for the life of the mine. In addition, the Ldn associated with nighttime mining activities are well 
below the threshold of 55 dBA at the adjacent residential areas. These impacts are expected to 
be minor. 
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Table 3.14-6: Calculated Noise Levels and Impact Determination at Surrounding Sensitive 
Receptors for Coal and CCR Haulage Activities 

Receiver Description 

Distance and 
Direction from 
Nearest Noise 

Source 

Hourly Noise 
Level 

(dBA Leq) 

24-Hour 
Noise Level 
(dBA Ldn) 

Above 
Significance 
Threshold 

(55 dBA Ldn)a 

Above 
Significance 
Threshold 

(90 dBA Leq)b 
Coal Haulage (Daytime 
Only) – Nearest Residences 
along US 64/CR 6700 

2.7 miles south 33.7 50.5 NA No 

CCR Haulage (Daytime 
and Nighttime) – Nearest 
Residences along US 
64/CR 6700 

3,000 feet south 43.5 49.9 No No 

a Threshold of 55 dBA Ldn is applied only for those operations that involve nighttime noise-generating activity. 
b Threshold of 90 dBA Ldn is applied only for those operations that involve daytime only noise-generating activity. 
NA – not applicable 

As described above, because ground-borne vibration dissipates rapidly with distance from the 
source and because the nearest residence is approximately 3,000 feet from the edge of the CCR 
transportation area, no perceptible impact from ground-borne vibrations would occur from coal 
or ash haulage activities. 

Reclamation 

At the time of the noise measurements in March 2017, reclamation activities were not active; 
therefore, calculations of noise propagation over distance were used to estimate noise levels from 
these operations (Ecosphere 2017l). Currently, reclamation takes place at two former surface 
mine pits (Piñon and Juniper pits), which remain open to facilitate the disposal of CCR. The 
Piñon Pit is north of the Generating Station and approximately 3.5 miles from sensitive receptor 
areas. The Juniper Pit is south of the Generating Station and is accessed by a haul road that 
connects to the power plant. The southern-most extent of the Juniper Pit reclamation area is 
approximately 3,000 feet from US 64 where the nearest noise receptors are located. Reclamation 
is anticipated to take place in this southern area from 2018 through 2022.The future reclamation 
operation at the Juniper Pit would generally involve one 10-hour shift each day. Initially, end 
dump trucks would deliver CCR and bull dozers would push the material into the pit. Once the 
backfilling with CCR is complete overburden material is placed over the ash, at depths to meet 
the mine plan permit requirements. Reclamation then consists of replacement of topdressing, 
revegetation, irrigation and reclamation monitoring. This process initially involves more 
equipment, including end dumps, bull dozers, loaders, and graders, with little to no equipment 
usage after revegetation has been completed. 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.14-20 

To estimate noise levels from these operations at receptors along US 64, the FTA’s construction 
noise methodology (FTA 2006) was used. This methodology uses the following equation. 

Leq(equip) = E.L. + 10 log(U.F.) – 20 log(D/50) – 10G log(D/50) 

where: Leq(equip) is the Leq at a receiver resulting from the operation of a single piece of 
equipment over a specified time period 

E.L. is the noise emission level of the particular piece of equipment at the 
reference distance of 50 feet 

G is a constant that accounts for topography and ground effects 

D is the distance from the receiver to the piece of equipment, and 

U.F. is a usage factor that accounts for the fraction of time that the equipment is 
in use over the specified period. 

The following are conservative assumptions that were used for the assessment of construction 
activities (Ecosphere 2017l): 

• Full power operation for a period of one hour is assumed because most construction 
equipment operates continuously for periods of one hour or more at some point in the 
construction period. Therefore, U.F. = 1, and 10 log(U.F.) = 0. 

• Free-field conditions are assumed and ground effects are assumed to be primarily over 
soft terrain. Consequently, G = 0.55. 

• Emission level at 50 feet, E.L., is taken from FTA’s data and assumed to be 85 dBA for 
bull dozers, loaders, and graders. 

• Equipment is assumed to operate in a centralized area that acts as a point source of noise. 

• The predictions include the two noisiest pieces of equipment. 

The combination of two or more sound pressure levels at a single location involves ‘decibel 
addition’ or the addition of logarithmic quantities. The quantities that are added are the sound 
energies. A doubling of identical sound sources results in a 3 dBA increase (FTA 2006). 
Accordingly, the total of the sum of the noise levels generated from the dozer and loader 
operating simultaneously would be approximately 43 dBA at distance of 50 feet from the source. 
This level represents a conservative estimate, assuming equipment is operating 100 percent of 
the time and intervening terrain has no effect as a barrier to noise propagation. Reclamation 
operations may take place during day and night shifts. Nighttime noise levels that cause the Ldn 
to exceed 55 dBA are not anticipated due to the soft intervening terrain and proximity to 
residential areas. It is also likely that roadway traffic would present higher noise levels in the 
area along US 64. 

Future noise and vibration would be minimal from reclamation of the underground operations. 
Surface disturbance is generally limited to access roads, drill pads for GVBs, utility holes for 
refuge chambers, and ventilations shafts. These areas are reclaimed contemporaneously as the 
operation progresses in a mining district within the leases. In the future, when the DLE mining 
operations move closer to the residential area along CR 6480, a GVB may be placed in closer 
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proximity to existing residences. Depending on its location, a GVB could result in perceptible 
noise in the residential neighborhood, although levels would attenuate with distance from the 
measurement of 58.1 dBA at approximately 30 feet from the GVB engine. 

Reclamation consists of backfilling and grading, replacement of topdressing, revegetation, and 
reclamation monitoring. As shown in Table 3.14-7, noise levels from reclamation activities were 
calculated to be 46.2 dBA Leq at the nearest residential area located off US 64/CR 6700, which is 
below the impact threshold of 90 dBA Leq for daytime operations. Reclamation activities may 
also involve noise generated during nighttime hours. Noise levels resulting from reclamation at 
the US 64/CR 6700 residential area are estimated to be 51.3 dBA Ldn. Therefore, no major noise 
impacts from the reclamation activities at the Juniper Pit would be expected. 

Table 3.14-7: Calculated Noise Levels and Impact Determination at Surrounding Sensitive 
Receptors for Reclamation Activities 

Receiver Description 

Distance and 
Direction from 
Nearest Noise 

Source 

Hourly 
Noise Level 
(dBA Leq) 

24-Hour 
Noise Level 
(dBA Ldn) 

Above 
Significance 
Threshold 

(55 dBA Ldn)a 

Above 
Significance 
Threshold 

(90 dBA Leq)b 
Reclamation (Daytime and 
Nighttime Operations) – 
Nearest Residences along US 
64/CR 6700 

3,000 feet south 46.2 51.3 No No 

a Threshold of 55 dBA Ldn is applied only for those operations that involve nighttime noise-generating activity. 
b Threshold of 90 dBA Ldn is applied only for those operations that involve daytime only noise-generating activity. 
NA – not applicable 

Personal Vehicle Site Access 

The Proposed Action would involve using personal vehicles including light-duty and heavy-duty 
trucks, cars/SUVs, and vans. The noise estimate associated with the use of personal vehicles 
assumes that all vehicles access the site at the same time via CR 6800. The nearest sensitive 
receptor to the turn-off from US 64 is located approximately 225 feet south. The noise estimate 
is highly conservative in that not all vehicles would access the site at the same location at the 
same time. More detailed information regarding the use and distribution of personal vehicles 
would likely result in noise estimates far below that detailed in Table 3.14-8 below. As shown in 
Table 3.14-8, noise levels from transportation of personnel to/from the site are initially 
calculated to be approximately 76.4 dBA Ldn, which is above the impact threshold of 55 dBA Ldn 
for operations that would generate nighttime noise. The increase in the Ldn above 55 dBA Ldn 
associated with personnel access to the site at the nearest residential areas would result in long-
term major impacts at these sensitive receptors for the duration of the mining and reclamation 
activities. However, as stated above, the noise estimate is highly conservative and is expected to 
be similar to existing baseline conditions.  
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Table 3.14-8: Calculated Noise Levels and Impact Determination at Surrounding Sensitive 
Receptors from Personal Vehicle Site Access Activities 

Receiver Description 

Distance and 
Direction from 
Nearest Noise 

Source 

Hourly Noise 
Level 

(dBA Leq) 

24-Hour 
Noise Level 
(dBA Ldn) 

Above 
Significance 
Threshold 

(55 dBA Ldn)a 

Above 
Significance 
Threshold 

(90 dBA Leq)b 
Personal Vehicle Site Access 
(Daytime and Nighttime) – Nearest 
Residences along US 64/CR 6700 

225 feet south 70 76.4 Yes No 

a Threshold of 55 dBA Ldn is applied only for those operations that involve nighttime noise-generating activity. 
b Threshold of 90 dBA Ldn is applied only for those operations that involve daytime only noise-generating activity. 
NA – not applicable 

Because ground-borne vibration dissipates rapidly with distance from the source, typically 
reaching an imperceptible level at 200 feet from the source, and because the nearest residence is 
more than 225 feet from main access road, impacts from noise or ground-borne vibrations would 
be minor. 

3.14.4.4. Alternative B – Continuation of San Juan Mine Operations Following Generating 
Station Shut-Down in 2022 

Under Alternative B, the OSMRE would recommend to the ASLM that the DLE be approved, 
but coal would only be supplied to the Generating Station until 2022 and the remaining reserves 
from 2023 through 2033 would go to market. Under this alternative, all of the mining techniques, 
including the indirect effects of coal combustion, would be identical to those for the Proposed 
Action. However, coal would be required to be transported to an alternative generating station. 
For this alternative, coal would likely be transported to the existing stockpiles before being 
hauled offsite. Transport of coal to the selected generation station may involve transport 
via existing regional transportation routes or by accessing a rail distribution site. Under 
Alternative B, impacts to sensitive receptors would remain materially the same as described for 
the Proposed Action. Transportation of coal along adjacent roads would result in greater noise 
levels at the nearby residences; however, as described in Section 3.9, exact noise impacts from 
transportation of coal are too speculative to be determined for purposes of this EIS. 

3.14.4.5. Alternative C – No Action Alternative 

Under the No Action Alternative, the ASLM would not approve the Mining Plan Modification 
for the DLE at the San Juan Mine. Mining within the DLE would cease on August 31, 2019, and 
the SJCC would continue reclamation activities of past surface mining operations (Juniper Pit) 
and all surface disturbance from underground mining operations. The workforce would be 
reduced to only those necessary for reclamation. Any access roads and drill pads would be 
reclaimed during the few years following shutdown. 

Following cessation of mining, any coal remaining in the coal stockpiles would be delivered to 
the Generating Station. Stockpiles of coal from San Juan Mine would allow the San Juan 
Generating Station to continue operations through February 2020 (assuming 6-month stockpiles 
and an August 2019 disapproval). CCR from the Generating Station would be placed in Juniper 
Pit in accordance with the reclamation plan for as long as the Generating Station continues to 
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operate; however, upon shut-down of the Generating Station, without the additional CCR to use 
in reclaiming Juniper Pit, more disturbance of native or reclaimed areas would be required to fill 
the pit and complete the final design. Final regrade of former surface operations would be 
completed approximately ten years after the shutdown. Reclamation of the support facilities 
would also occur during this time.  

In addition, an indirect effect of the No Action Alternative is that combustion of coal at 
Generating Station would cease in 2020. PNM would decommission all facilities that are not 
required or permitted subject to the land use agreement for private land.  

Impacts from existing mining activities have been assessed previously and are not expected to 
differ appreciably in nature from what is described above until August 2019 when all mining 
activities would cease. Thus, there would be no noise associated with mining activities after 
August 2019. 
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3.15. HAZARDOUS AND SOLID WASTES 
This section discusses the use, storage, disposal, and transportation of hazardous materials and 
hazardous wastes associated with the proposed Project. In addition, the section describes the 
procedures and programs that are currently in place, which when implemented properly ensure 
that hazardous materials and hazardous wastes are safely handled. Emergency response 
procedures and levels of preparedness for each facility in the event of a spill or release are also 
discussed. Accidental releases of materials and wastes are also discussed in this section including 
the capability to respond to an accidental release. The ROI for this section is the footprint of the 
San Juan Mine (including the DLE). 

This section also includes a discussion of CCR, which currently are regulated as solid waste 
under the Final Rule published by EPA on December 19, 2014 (40 CFR Parts 257 and 261). 
Since the disposal of CCR has been a feature of the operations of the San Juan Mine, a detailed 
description of the issue is included in a distinct subsection (Section 3.15.1.3), which provides a 
background for understanding subsequent discussions of CCR. 

3.15.1. Regulatory Framework 

3.15.1.1. Federal Regulations 

Surface Mining Control and Reclamation Act 

The SMCRA (30 USC  1201 et seq.) established the OSMRE within the DOI to regulate the 
surface environmental impacts of coal mining in the U.S. The OSMRE adopted regulations to 
mitigate the surface impacts of underground mines at 30 CFR Parts 784 and 817. The OSMRE 
has entered into a cooperative agreement with New Mexico. As a result, the New Mexico MMD 
is generally responsible for enforcing the New Mexico equivalent of these requirements within 
their borders. 

Solid Waste Disposal Act/ Resource Conservation and Recovery Act 

The RCRA (42 USC 6901 et seq.) is a Federal program established to regulate solid and 
hazardous waste management. RCRA amends earlier legislation (the Solid Waste Disposal Act 
of 1965), but the amendments were so comprehensive that the act is commonly called RCRA 
rather than the Solid Waste Disposal Act. RCRA defines solid and hazardous waste; authorizes 
the EPA to set standards applicable to the owners and operators of hazardous waste treatment, 
storage and disposal facilities; for hazardous waste generators and transporters, establishes a 
permit program for hazardous waste treatment, storage, and disposal facilities; and authorizes 
EPA to set criteria for disposal facilities that accept municipal solid waste and other solid waste. 
RCRA was last reauthorized by the Hazardous and Solid Waste Amendments of 1984. The 
amendments set deadlines for permit issuance, prohibited the land disposal of many types of 
hazardous waste without prior treatment or a demonstration that land disposal will not result in 
hazardous waste migration, and established a new program regulating underground storage tanks 
(USTs). 40 CFR Part 260 contains the regulations promulgated by the EPA to implement the 
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requirements of RCRA as described above. Characteristics of hazardous waste are described in 
terms of ignitability, corrosivity, reactivity, and toxicity, and specific types of wastes are listed. 
A Waste Management Plan has been developed for the San Juan Mine and was last revalidated 
on February 28, 2015 (BHP Billiton 2015). This plan ensures the proper handling and disposal of 
all wastes and recycled materials generated at the San Juan Mine in compliance with RCRA. 

Asbestos Hazard Emergency Response Act and Clean Air Act 

The Asbestos Hazard Emergency Response Act (15 USC Part 52) provides a classification 
system for asbestos-containing materials and specifies training requirements for workers in 
contact with asbestos. The CAA of 1970 (42 USC 7401 et seq.) establishes requirements for 
removal of asbestos-containing materials. The handling and disposal of regulated asbestos waste 
is addressed in the Waste Management Plan developed and implemented for the San Juan Mine 
as last revalidated on February 28, 2015 (BHP Billiton 2015). 

Toxic Substances Control Act 

The Toxic Substances Control Act (15 USC 2601-2692) regulates the manufacture, use, 
management, and disposal of certain chemical products in the U.S. including PCBs. The EPA 
developed regulations for PCBs at 40 CFR Part 761, which include: 

• Restrictions on the manufacture, importation, use in commerce, and disposal of materials 
containing PCBs; 

• Standards for the labeling and marking of materials containing or contaminated with 
PCBs; and 

• Requirements for the transportation, recordkeeping, and cleanup of surfaces and soils 
contaminated with PCBs. 

The handling and disposal of toxic substances included PCBs is addressed in the Waste 
Management Plan developed as part of the mining permit and implemented for the San Juan 
Mine as last revalidated on February 28, 2015 (BHP Billiton 2015). A Transformer Management 
Plan has also been developed for the San Juan Mine as part of the mining permit to ensure that 
no PCBs are present above regulated limits in any transformers, other oil-filled equipment, or 
any associated oil or dielectric fluids at the mine site (BHP Billiton 2016). 

Spill Prevention, Control, and Countermeasure Rule 

The Spill Prevention, Control, and Countermeasure (SPCC) Rule (40 CFR Part 112) includes 
requirements for oil spill prevention, preparedness, and response to prevent oil discharges to 
navigable waters and adjoining shorelines. The rule requires specific facilities to prepare, amend, 
and implement SPCC Plans. The SPCC rule is part of the Oil Pollution Prevention regulation, 
which also includes the Facility Response Plan rule. The San Juan Mine is required to prepare 
and implement an SPCC Plan. A review and evaluation of the SPCC Plan is conducted by SJCC 
at least once every 5 years and was last updated on September 16, 2014 (BHP Billiton 2014a). 



Technical Resource Document Section 3 
San Juan Mine Deep Lease Extension Draft EIS Affected Environment, Impacts, and Mitigation Measures 

3.15-3 

Risk Management Program 

Under the authority of CAA Section 112(r), the Chemical Accident Prevention Provisions 
require facilities that produce, handle, process, distribute, or store certain chemicals to develop a 
Risk Management Program, prepare a Risk Management Plan, and submit the plan to EPA. 
Applicable facilities were initially required to comply with the rule in 1999, and the rule has 
been amended on several occasions since then, most recently in 2004. The Waste Management 
Plan (2015), SPCC Plan (2014a), and Transformer Management Plan (2016) have been 
developed for the San Juan Mine in compliance with this rule. 

Emergency Planning and Community Right-to-Know Act 

The Emergency Planning and Community Right-to-Know Act (EPCRA) (42 USC § 11001 et 
seq.) establishes requirements for Federal, state, and local governments, Indian tribes, and 
industry regarding emergency planning and “Community Right-to-Know” reporting on 
hazardous and toxic chemicals. The EPCRA provisions help increase the public's knowledge and 
access to information on chemicals at individual facilities, their uses, and releases into the 
environment. Under EPCRA and 40 CFR Parts 350-372, tribes can establish tribal emergency 
response commissions, which are responsible for coordinating certain emergency response 
activities and can appoint tribal emergency planning committees. 

Local emergency planning requirements, Section 302, require any facility that has any of the 
chemicals listed on the extremely hazardous substances list at 40 CFR Part 355 at or above its 
threshold planning quantity must notify the Tribal Emergency Response Commission within 
60 days after they first receive a shipment or produce the substance on site. 

Emergency notification requirements, Section 304, require facilities to notify the Tribal 
Emergency Response Commission if there is a release into the environment of a hazardous 
substance that is equal to or exceeds the minimum reportable quantity set in the regulations. This 
requirement covers the 355 extremely hazardous substances, as well as the more than 700 
hazardous substances subject to the emergency notification requirements under Comprehensive 
Environmental Response, Compensation, and Liability Act Section 103(a)(40 CFR § 302.4). 

Toxic chemical release inventory, Section 313, requires EPA and the states to collect data 
annually on releases and transfers of certain toxic chemicals from industrial facilities and to 
make the data available to the public in the TRI. States and communities, working with facilities, 
can use the information to improve chemical safety and protect public health and the 
environment. The TRI is a publicly accessible EPA database containing information on the 
disposal and other releases of over 650 toxic chemicals from more than 20,000 industrial 
facilities in the U.S. TRI was established in 1986 by Section 313 of the EPCRA and later 
expanded by the Pollution Prevention Act of 1990. Facilities are required to submit data that 
meets TRI reporting criteria annually. One of the reporting categories is on-site disposal to land. 
A facility must report the volume of toxic chemicals as defined by EPA that has been disposed of 
via land disposal at their facility in any given year. The information is available online on the 
TRI website. The San Juan Mine has been subject to TRI reporting since 1999 
(Ecosphere 2017m). 
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U.S. Department of Justice, Bureau of Alcohol, Tobacco, and Firearms, and Explosives 
Regulations 

These regulations (27 CFR, Part 55 Subpart K) include storage requirements to ensure the safe 
storage of explosives and the prevention of accidental explosions. Since 2001, use of explosives 
is no longer a permitted activity at the San Juan Mine and the explosives magazine facility is not 
currently in use. 

Federal Insecticide, Fungicide, and Rodenticide Act 

Under the Federal Insecticide, Fungicide, and Rodenticide Act (7 USC § 136 et seq.), all 
pesticides distributed or sold in the U.S. must be registered and most pesticides may only be used 
by a licensed applicator. Some pesticide-related wastes are considered as hazardous waste under 
RCRA. Use of pesticides at the San Juan Mine is managed under the Waste Management Plan 
(2015) developed for the site. 

3.15.1.2. State Regulations 

New Mexico Hazardous Waste Act 

The New Mexico Hazardous Waste Act (NMSA § 74-4-1 et seq.), enacted in 1983, establishes 
the basis for hazardous waste regulation within the state. New Mexico adopted its hazardous 
waste regulations by incorporating the Federal regulations by reference at 20.4.1, NMAC. EPA 
has authorized New Mexico to implement its hazardous waste program in lieu of EPA within its 
borders. A Waste Management Plan has been developed for the San Juan Mine as last 
revalidated on February 28, 2015 (BHP Billiton 2015). This plan ensures the proper handling and 
disposal of all wastes and recycled materials generated at the San Juan Mine in compliance with 
the New Mexico Hazardous Waste Act. 

New Mexico Solid Waste Act 

Each state must submit an application to EPA for approval of its solid waste management 
program. Once approved, the state becomes primarily responsible for regulating and enforcing 
nonhazardous solid waste within its borders including household garbage and nonhazardous 
industrial solid waste. 

New Mexico passed NMSA § 74-9-1 et seq., and has adopted its own solid waste regulations at 
20.9.1-20.9.25, NMAC. The New Mexico program has been approved EPA and it is primarily 
responsible for regulating nonhazardous solid waste within the state. In addition, New Mexico 
adopted regulations for special waste at 20.9.8, NMAC under the New Mexico Solid Waste Act. 
The term “special waste” refers to a nonhazardous industrial waste. It includes asbestos, 
infectious waste (e.g., sharps), petroleum contaminated soils, packing-house waste, and other 
special wastes (e.g., railroad ties, used tires, petroleum-contaminated floor dry and absorbents, 
spent anti-freeze, and oil & and gas wastes). Petroleum-contaminated soil may be treated at an 
on-site landfarm. Other special wastes are managed at solid waste facilities approved to manage 
special wastes. In compliance with the SMCRA, a Landfarm Management Plan (BHP Billiton 
2014b) has been prepared for the San Juan Mine to ensure the treatment of petroleum-
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contaminated soil at the mine meets the both Federal and New Mexico standards. The plan 
includes: 

• Acceptance procedures including a description of materials that may not be treated at the 
landfarm; 

• Analytical and recordkeeping requirements; and 

• Landfarm operating and remediation standards. 

New Mexico Surface Mining Act 

Under the NMSA, New Mexico MMD has the authority and responsibility to make decisions to 
approve surface and underground coal mining permits and regulate coal mining in New Mexico. 
The NMSA regulates use of waste rock (e.g., spoil or overburden in mined land reclamation and 
requires compliance with other applicable state and federal regulations related to waste. These 
activities are described in detail in the mining permit.  

New Mexico Water Quality Act 

A release of any oil or pollutant to surface and subsurface waters in New Mexico in any quantity 
that may pose a concern must be reported to the NMED the New Mexico Water Quality Act 
(NMSA § 74-6-1 et seq.). This regulation may be found at 20.6.2.1203, NMAC. The San Juan 
Mine is required to prepare and implement an SPCC Plan. A review and evaluation of the SPCC 
Plan is conducted by SJCC at least once every five years and was last updated on September 16, 
2014 (BHP Billiton 2014a). 

New Mexico Ground Water Protection Act 

States may receive approval from EPA to regulate USTs within their borders, and New Mexico 
has done so. New Mexico adopted its own storage tank program under authority of the 
New Mexico Ground Water Protection Act (NMSA § 74-6B-1 et seq.). This program and its 
implementing regulations, found at 20.5.1 through 20.5.19, NMAC et seq., regulate aboveground 
storage tanks (ASTs) along with USTs regulated under the Federal program. 

Although the San Juan Mine currently has no USTs on the mine site, there are approximately 
20 ASTs containing oil or petroleum products and numerous 55-gallon drums present on the 
property. 

3.15.1.3. Coal Combustion Residuals 

When coal is burned as a fuel source, the solid by-products of the process are different types of 
ash collectively known as CCR, or coal combustion residue; in the mining industry, they are 
collectively known as coal combustion byproduct. This analysis consistently refers to them 
as CCR.  
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The types of CCR that are generated at the Generating Station are fly ash, boiler slag, bottom 
ash, and residuals from FGD (predominantly CaSO4 compounds): 

• Fly ash is a product of burning finely ground coal in a boiler to produce electricity. Fly 
ash is removed from the exhaust gases primarily by electrostatic precipitators or 
baghouses and secondarily by wet scrubber systems. 

• Bottom ash is composed of agglomerated coal ash particles that are too large to be carried 
in the flue gas. Bottom ash is formed in pulverized coal furnaces and is collected by 
impinging on the furnace walls or falling through open grates to an ash hopper at the 
bottom of the furnace. 

• FGD material is produced through a process used to reduce SO2 emissions from the 
exhaust gas system of a coal-fired boiler. The physical nature of these materials varies 
from a wet sludge to a dry powdered material, depending on the process. 

In addition, prior to burning, coal contains various metals and other contaminants. When coal is 
burned, these elements are concentrated in the ash that remains. 

CCR can either be disposed of as waste, or it may be used in some capacity commonly referred 
to as beneficial use. The EPA encourages beneficial use of CCR rather than disposal. Examples 
of beneficial use are as a component in concrete, cement, gypsum wallboard, or as structural or 
embankment fill. All CCR from the Generating Station is used for the beneficial use of surface 
and underground mine reclamation.  

Regulatory History of Coal Combustion Residue 

By far the largest waste stream currently generated at the Generating Station and disposed of 
within the San Juan Mine is CCR. During the period from 2008 to present, CCR has been used 
for the reclamation of surface and underground mines defined as a “beneficial” use which is 
currently exempt from the hazardous waste regulations under Section 3001(b)(3)(A) of RCRA.  

The disposal of CCR has been controversial for many years, beginning as early as 1978 when the 
EPA first proposed hazardous waste management regulations. At that time, the EPA excluded 
the regulation of CCR from its final hazardous waste regulations until data regarding the 
materials’ potential hazard to human health or the environment could be analyzed; this is known 
as the Bevill Exclusion. After performing a study on the potential for CCR to cause adverse 
effects to human health and the environment, the EPA published the required regulatory 
determinations, one in 1993 and one in 2000 (EPA 1993; EPA 2000) and both times continued to 
exempt CCR from being regulated as a hazardous waste. However, in the 2000 determination 
(EPA 2000), EPA stated that national regulations under Subtitle D were needed for CCR 
disposal in landfills and surface impoundments because of new data about the potential risks to 
human health and the environment (EPA 2010b) and because of EPA’s concerns about the 
adequacy of state regulatory programs (DOE and EPA 2006). 

In 2008, the EPA reexamined its previous determination that CCR should not be regulated as a 
hazardous waste. 
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On December 19, 2014, the EPA issued the Final Rule on Hazardous and Solid Waste 
Management Systems; Disposal of Coal Combustion Residuals from Electric Utilities (Final 
Rule). The rule regulates the disposal of CCR as solid waste under Subtitle D of RCRA, not as a 
hazardous waste under Subtitle C of RCRA. The rule applies to existing and new CCR landfills 
and existing and new CCR surface impoundments and all lateral expansions. However, the rule 
does not apply to both surface mines and underground mines that receive CCR material from an 
electric utility for use in mined land reclamation as discussed further below. 

Mine Disposal of Coal Combustion Residue 

As with the disposal of CCR in surface impoundments and landfills, placement of CCR in mines 
(called coal combustion byproduct by the mining industry) has been somewhat controversial. 
Although the SMCRA requirements are not specific to the unique nature of CCR, the placement 
of CCR is covered under SMCRA requirements. Recently, efforts have addressed this and other 
discrepancies, and EPA and the OSMRE have held meetings to collect and analyze technical and 
regulatory information related to mine filling of CCR. The National Academy of Sciences issued 
a report on the placement of CCR in coal mines (NRC 2006). Currently, the EPA Final Rule on 
Disposal of CCR requires that beneficial uses that occur after the effective date of the rule need 
to determine if they comply with the criteria contained in the definition of “beneficial use of 
CCRs.” The rule does not affect past beneficial uses completed before the effective date of the 
rule. The final beneficial use criteria are as follows: (1) The CCR must provide a functional 
benefit; (2) The CCR must substitute for the use of a virgin material, conserving natural 
resources that would otherwise need to be obtained through practices such as extraction; (3) the 
use of CCR must meet relevant product specifications, regulatory standards, or design standards 
when available, and when such standards are not available, CCR are not used in excess 
quantities; and (4) when unencapsulated use of CCR involves placement on the land of 12,400 
tons or more in non-roadway applications, the user must demonstrate and keep records, and 
provide such documentation upon request, that environmental releases to groundwater, surface 
water, soil and air are comparable to or lower than those from analogous products made without 
CCR, or that environmental releases to groundwater, surface water, soil and air will be at or 
below relevant regulatory and health-based benchmarks for human and ecological receptors 
during use. 

Regulation of Coal Combustion Residue at the Generating Station and San Juan Mine  

CCR is regulated under RCRA Subtitle D, which establishes a framework for Federal, state, and 
local government cooperation in controlling the management of nonhazardous solid waste. The 
Federal role in this arrangement is to establish the overall regulatory direction, by providing 
minimum nationwide standards for protecting human health and the environment, and for 
providing technical assistance to states for planning and developing their own environmentally 
sound waste management practices. The actual planning and direct implementation of solid 
waste, however, remains a state and local function, meaning the EPA has a minor role in the 
planning and direct implementation of solid waste programs under RCRA Subtitle D. RCRA 
requires EPA to establish guidelines for state solid waste plans and criteria for the operation of 
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solid waste landfills but does not specifically establish a Federal solid waste permit program in 
the absence of a state program. 

CCR generated at the Generating Station is used for reclamation of mined areas within the 
San Juan Mine and as such are not designated as a solid waste according to the December 19, 
2014, EPA Final Rule on Disposal of Coal Combustion Residuals from Electric Utilities.  

3.15.2. Affected Environment Pre-2017 
San Juan Mine began the implementation of a “chemical procurement system” in 2005 that must 
be followed by both employees and contractors prior to bringing any chemicals or products 
onsite for use. These procedures include submitting a chemical request form that is reviewed by 
the supply department, industrial hygiene, and the environmental coordinator. This review 
focuses on the health, safety, and environmental implications of the chemical or product 
including health and safety precautions and how it must be stored, managed, and disposed of 
once it becomes a discarded material. Once approved, a safety data sheet, previously known as 
material safety data sheet, is entered into a list of approved chemicals. 

It is not possible to separate the waste generated, the amount of petroleum and hazardous 
materials stored, and the amount of constituents released to the environment between the “Deep 
Lease operations” and the “DLE operations.” The type and nature of the wastes and materials 
stored is essentially the same.  

3.15.2.1. Hazardous Materials 

As a result of the chemical procurement system and its waste minimization efforts, the San Juan 
Mine generates limited amounts of hazardous waste. Hazardous wastes along with universal 
wastes and electronic wastes (i.e., e-waste) at San Juan Mine are collected and accumulated in 
the Waste Management Building prior to off-site disposal at an approved hazardous waste 
treatment, storage, or disposal facility. Used oil is generated and accumulated in tanks and 
containers at the Maintenance Building and in drums near the Waste Management Building. 

According to its “Waste Management Plan” and “San Juan Waste Manifests from 2010 - 2014” 
(as supplemented by shipping manifests from 2008, 2009, 2015, and 2016), the San Juan Mine 
is regulated as a conditionally exempt small quantity generator. This means that it generates 
220 lb (100 kilograms) or less of hazardous waste in a given month and no more than 2,200 lb 
(1,000 kilograms) are accumulated at any one time. 

As summarized in Table 3.15-1, the total amount of hazardous waste generated by the San Juan 
Mine in 2016, 2015, 2014, 2013, and 2012 was 1,750, 2,005, 440, 14, and 1,164 lb respectively. 
All hazardous wastes are shipped off-site to an approved hazardous waste treatment, storage, or 
disposal facility. 
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Table 3.15-1: Amount of Hazardous Waste Generated by San Juan Mine by Year 

Year Amount (lb) 
2012 1,164  
2013 14  
2014 440  
2015 2,005  
2016 1,750  
Source: Ecosphere 2017m  

Hazardous wastes generated at the San Juan Mine normally include: 

• Waste flammables 
• Waste corrosives 
• Broken fluorescent lamps 
• Waste oxide generators 

Universal waste is a special category of hazardous waste that can be managed under the less 
restrictive universal waste requirements. Universal waste includes spent batteries, pesticides, 
mercury-containing equipment, and spent lamps. All pesticides used at the San Juan Mine are 
managed and handled by contractors who are licensed applicators who are also responsible for 
handling any pesticide-related wastes. In New Mexico, universal waste also includes spent 
aerosol cans. The San Juan Mine is a small quantity handler of universal wastes, which means 
that it never accumulates more than 11,000 lb (5,000 kg) of universal waste at any one time. 

The total amount of universal waste generated by the San Juan Mine averages 1,385 lb annually. 
These wastes are shipped off-site to an approved treatment, storage, or disposal facility. 
Universal wastes generated at the San Juan Mine normally include waste spent batteries and 
waste spent lamps. 

Certain electronic wastes, including cathode ray tube monitors, television tubes, cell phones, and 
printed circuit boards, may be considered characteristic hazardous waste unless reused or 
properly recycled. The total amount of electronic waste generated averages 925 lb annually. 

The San Juan Mine generates considerable amounts of used oil, which is picked up by a 
recycling facility and burned for energy recovery. Used oil that is properly managed under the 
requirements of 40 CFR Part 279 is not considered a hazardous waste. The total amount of used 
oil generated averages 34,000 lb annually. 

3.15.2.2. Solid Waste 

Municipal solid waste is generated at the San Juan Mine and is accumulated in green roll-off 
dumpsters at the mine, which are managed by the San Juan County Landfill. Certain materials 
including plastic, paper, cardboard, paperboard may be separated from the waste stream and 
recycled. 

Scrap metal is collected in scrap metal recycling bins and is sent to scrap metal dealers for 
recycling. 
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3.15.2.3. Special Wastes 

Special wastes routinely generated at the San Juan Mine include: 

• Petroleum-contaminated floor dry and absorbents 
• Drained oil and fuel filters 
• Rubber belts and hoses 
• Spent antifreeze 

As summarized in Table 3.15-2, the floor dry, absorbents, filters, and belts and hoses are 
transported to the San Juan County Landfill, which is permitted to accept this type of waste. The 
total amount of these wastes generated in 2014, 2013, and 2012 was approximately 470 cubic 
yards, 800 cubic yards, and 280 cubic yards, respectively. The spent antifreeze is transported an 
off-site facility and recycled. Also summarized in Table 3.5-2, the total amount of spent 
antifreeze generated in 2014, 2013, and 2012 was approximately 2,300, 0, and 1,150 gal, 
respectively. Used tires are likewise collected and recycled at an approved tire recycling facility. 

Table 3.15-2: Special Wastes and Spent Antifreeze Generated by San Juan Mine by Year 

Year Special Wastes (cubic yards) Spent Antifreeze (gal) 
2012 280  1,150  
2013 800  0  
2014 470  2,300  
Source: Ecosphere 2017m 

Petroleum contaminated soil from spills of diesel fuel, oil, and certain other petroleum products 
are treated at a landfarm in an on-site landfarm under the established “Landfarm Management 
Plan” (see Section 3.15.2.8, Summary of Hazardous Waste and Material Management Plans). 
Remediation at the San Juan Mine landfarm is considered complete under New Mexico 
standards when total petroleum hydrocarbon levels are less than 1,000 ppm, benzene, toluene, 
ethylbenzene, and xylene levels are less than 500 ppm, and benzene levels are less than 10 ppm. 

The San Juan Mine coal lease overlaps with oil and gas leases that have been issued by the BLM. 
Before the coal seam under the oil and gas leases are mined, the wells must be first properly 
abandoned and plugged. All soils, cutting, and fluids must be collected and taken off-site by an 
approved contractor and managed by an approved oil and gas waste management facility. 
Although this occurs infrequently, when it does occur oil and gas wastes are managed at an 
approved oil and gas waste management facility. 

Because of the age of some of the buildings and structures at the San Juan Mine, the potential for 
asbestos in the building material exists. Prior to any renovation or demolition of buildings, a 
comprehensive inspection with sampling, if necessary, is conducted. Any asbestos-containing 
material would be managed properly and disposed of in an approved special waste landfill 
(BHP Billiton 2015). 
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3.15.2.4. Toxic Substances 

The San Juan Mine maintains an inventory of all oil-filled electric transformers (i.e., 
transformers containing dielectric fluids) on the premises, which is updated once each calendar 
year. This inventory includes records of sampling and analysis of PCB-levels in all oil-filled 
transformers along with inspection records. All PCB-contaminated transformers (i.e., 
transformers with PCBs at concentrations between 50 and 499 ppm) and PCB-containing 
transformers (i.e., transformers with 500 ppm or greater of PCBs) have been removed or retro-
filled and reclassified as non-PCB transformers (i.e., containing less than 50 ppm PCBs). The 
inventory indicates that all transformers in use onsite are regulated non-PCB transformers 
(i.e., contains less than 50 ppm PCBs) (Ecosphere 2017m). 

Other oil-filled equipment manufactured prior to July 2, 1979 may contain, or be contaminated 
by, PCBs. This includes capacitors, motors, pumps, switches, electromagnets, voltage regulators, 
and fluorescent lighting ballasts (i.e., small capacitors). It is believed that no other oil-filled 
equipment remains at the San Juan Mine, but any such equipment that does not specific that it is 
either non-PCB or has earlier would be treated as if it contains PCBs. In 2013, approximately 
150 lb of fluorescent lighting ballasts were shipped off-site and disposed of at an incinerator 
approved to manage PCBs. 

According to its “Transformer Management Plan”, if any transformer or other oil-filled electrical 
equipment is brought onsite, adequate documentation (e.g., laboratory analysis) must be 
provided demonstrating that item is PCB-free (i.e., less than 2 ppm PCBs).  

3.15.2.5. Coal Combustion Residual Material 

PNM currently returns approximately 1.9 million tons of CCR material to the San Juan Mine for 
use in mined land reclamation. This approach avoids the need to a disturb additional land to 
manage the material or and quarrying other material for reclaiming former surface operations at 
the San Juan Mine.  

The primary constituents of CCR material include silica, calcium oxide, magnesium oxide, iron 
oxide, and carbon. Coal, as well as the CCR material, also contains trace levels of As, Ba, B, Cr, 
Cu, Pb, Hg, molybdenum (Mo), Ni, Se, and Zn at the ppm level. 

PNM regularly submits samples of this material for laboratory analysis that confirm that the 
CCR material in reclamation does not approach levels established by EPA for toxic hazardous 
wastes. Management of this material at the San Juan is regulated under the New Mexico MMD 
San Juan Mine Permit 14-01 (Ecosphere 2017m). Requirements imposed by New Mexico MMD 
in the permit include: 

• Placing the CCR material in dry pits away from major drainages; 

• Covering the material with natural overburden to reduce potential fugitive air emissions; 

• Placing a final cover of approximately 10 feet of backfill material to provide a natural 
water barrier; 
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• Grading the area to its approximate original contour and reclaiming it with native plant 
species; and 

• Monitoring ground water, surface water, and vegetation to ensure that no adverse 
environmental impacts have occurred. 

3.15.2.6. Petroleum and Hazardous Material Storage 

An SPCC Plan has been developed and implemented for the San Juan Mine that complies for the 
requirements of 40 CFR Part 112 at the San Juan Mine. The SPCC Plan includes detailed 
information on oil, petroleum products, and other hazardous materials that are stored at San Juan 
Mine. According to the plan and verified through a search of the NMED Petroleum Storage Tank 
Bureau UST database (2017), petroleum and hazardous materials USTs were removed by 2002. 
There are currently 26 ASTs on the mine site listed in Tables 3.15-3 through 3.15-6.  

Table 3.15-3: ASTs and Container Storage at the San Juan Mine Main Ship and Support 
Facilities 

Type Product Capacity 
(gal) 

Runoff 
Direction 

Secondary 
Containment 

Secondary Containment Volume 
(gal) 

AST Gasoline 6,500 No Outlet Yes 7,725 
AST Diesel Fuel 600 No Outlet Yes 7,725 
AST Used Oil 6,000 No Outlet Yes Internal 
AST SAE 30 (Oil) 3,800 No Outlet Yes Internal 
AST SAE 10 (Oil) 3,800 No Outlet Yes Internal 
AST SAE 60 (Oil) 2,000 No Outlet Yes Internal 
AST SAE 15-40 (Oil) 3,800 No Outlet Yes Internal 
AST Antifreeze 2,000 No Outlet Yes Internal 
AST Powertrain 3,800 No Outlet Yes Internal 
Source: Ecosphere 2017m 
AST = aboveground storage tank, gal = gallons 

Table 3.15-4: ASTs and Container Storage at the San Juan Mine Ball Park Facility 

Type Product Capacity 
(gal) 

Runoff 
Direction 

Secondary 
Containment 

Secondary Containment Volume 
(gal) 

AST R&O Oil 150 2,000 No Outlet Yes 2,200 
AST Gear Oil 2,000 No Outlet Yes 2,200 
AST Powertrain Fluid 2,000 No Outlet Yes 2,200 
AST Engine Oil 2,000 No Outlet Yes 2,200 
AST Used Oil 2,000 No Outlet Yes 2,200 
AST Hydraulic Oil 2,000 No Outlet Yes 2,200 
AST Grease 400 No Outlet Yes 2,200 
AST Diesel Fuel 7,000 Southeast Yes Integral Metal Containment 
AST Antifreeze 400 Southeast No Not Applicable 
Source: Ecosphere 2017m 
AST = aboveground storage tank, gal = gallons 
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Table 3.15-5: ASTs and Container Storage at the North Portal Used Oil Storage Facility 
and Mail Ready Line 

Type Product Capacity 
(gal) 

Runoff 
Direction 

Secondary 
Containment 

Secondary Containment Volume 
(gal) 

Drum R&O Oil 150 2,000 No Outlet Yes 2,200 
AST Diesel Fuel 21,000 No Outlet Yes  
AST Diesel Fuel 21,000 No Outlet Yes 127,000 
AST Diesel Fuel 21,000 No Outlet Yes  
AST Diesel Fuel 21,000 No Outlet Yes  
Source: Ecosphere 2017m 
AST = aboveground storage tank, gal = gallons 

Table 3.15-6: ASTs and Container Storage at the Shaft Site Emulsion Room 

Type Product Capacity 
(gal) 

Runoff 
Direction 

Secondary 
Containment 

Secondary Containment Volume 
(gal) 

AST Neat Oil 8,225 No Outlet Yes 13,900 
AST Neat Oil/Water 8,225 No Outlet Yes 13,900 
AST Neat Oil/Water 8,225 No Outlet Yes 13,900 
Source: Ecosphere 2017m 
AST = aboveground storage tank, gal = gallons 

All tanks at the San Juan Mine are constructed of welded steel or fiberglass and are compatible 
with the type of material stored within the tank, including conditions of storage such as pressure 
and temperature. SJCC’s Federal Explosives License for use explosives of issued by the Bureau 
of Alcohol, Tabaco, and Firearms expired in 2015 and has not been renewed. As such, use of 
explosives is no longer a permitted activity at the San Juan Mine and the explosives magazine 
facility is currently not in use (see Figure 3.15-1). 

There are 38 electrical transformers utilized at the San Juan Mine with storage capacities of 
55 gal or greater (see also Section 3.15.2.4, Toxic Substances). As indicated in Section 3.15.2.4 
above, all PCB-contaminated and PCB-containing transformers at San Juan Mine have been 
removed, or have been retro-filled and reclassified as non-PCB transformers. In addition, all 
transformers with an oil capacity of 55 gal or greater are required to have secondary containment 
that provides for at least 110 percent containment for the largest vessel within the containment. 
The Electrical Department conducts monthly inspections of oil-filled transformers to detect 
equipment failure, leaks, or a discharge.  

3.15.2.7. Toxics Release Inventory Reporting 

PNM annually provides a laboratory analysis of the CCR material returned to the San Juan Mine 
for use in reclamation. The San Juan Mine uses this information each year in calculating its TRI 
reports. As previously stated, the SJCC has submitted TRI reports for the San Juan Mine to EPA 
since 1999. Table 3.15-7 summarizes the mine’s reporting of releases to the environment from 
2010 – 2016 including fugitive air emissions and return of the constituents to the land in the form 
of CCR used in recycling. 
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Table 3.15-7: Summary of San Juan Mine TRI Reports (2010 through 2016) 

Chemical 
Name 

Release 
Path 

   Release  
(in lb)    

2010 2011 2012 2013 2014 2015 2016 
Arsenic 
Compounds 

Air Fugitive 
Emissions 0 0 0 0 0 0 0 

Arsenic 
Compounds Onsite Land 20,438 30,000 28,000 27,000 57,000 22,000 23,000 

Barium 
Compounds 

Air Fugitive 
Emissions 0 0 0 0 0 0 0 

Barium 
Compounds Onsite Land 2,077,291 2,100,000 1,900,000 2,000,000 1,900,000 1,600,000 1,600,000 

Beryllium 
Compounds Onsite Land 11,271 10,000 9,100 9,600 9,300 7,800 8,200 

Chromium 
Compounds 

Air Fugitive 
Emissions 0 0 0 0 0 0 0 

Chromium 
Compounds Onsite Land 28,499 77,000 72,000 58,000 69,000 57,000 60,000 

Cobalt 
Compounds Onsite Land 27,160 23,000 21,000 21,000 21,000 27,000 30,000 

Copper 
Compounds 

Air Fugitive 
Emissions 0 0 0 0 0 0 0 

Copper 
Compounds Onsite Land 136,719 150,000 140,000 140,000 140,000 110,000 110,000 

Lead 
Compounds 

Air Fugitive 
Emissions 40 47.6 4.7 5.5 8 5.9 5.3 

Lead 
Compounds Onsite Land 88,173 123,000 109,000 114,000 111,000 90,200 93,600 

Manganese 
Compounds 

Air Fugitive 
Emissions 2 1 0 0 0 0 0 

Manganese 
Compounds Onsite Land 183,818 490,000 470,000 430,000 440,0000 370,000 390,000 

Mercury 
Compounds 

Air Fugitive 
Emissions 0 0 0 0 0 0 0 

Mercury 
Compounds Onsite Land 1,209 1,510 1,970 865 1,340 1,200 1,310 

Nickel 
Compounds 

Air Fugitive 
Emissions 0 0 0 0 0 0 0 

Nickel 
Compounds Onsite Land 26,050 44,000 43,000 38,000 40,000 34,000 36,000 

Selenium 
Compounds 

Air Fugitive 
Emissions 0 0 0 0 0 0 0 

Selenium 
Compounds Onsite Land 161,170 72,000 67,000 61,000 63,000 48,000 50,000 

Thallium 
Compounds Onsite Land Not 

Reported 12,000 10,000 11,000 11,000 Not 
Reported 

Not 
Reported 
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Chemical 
Name 

Release 
Path 

   Release  
(in lb)    

2010 2011 2012 2013 2014 2015 2016 
Vanadium 
Compounds 

Air Fugitive 
Emissions 0 0 0 0 0 0 0 

Zinc 
Compounds 

Air Fugitive 
Emissions 0 0 0 0 0 0 0 

Zinc 
Compounds Onsite Land 100,779 130,000 120,000 110,000 110,000 94,000 99,000 

Source: Ecosphere 2017m 

3.15.3. Changes to Hazardous and Solid Waste Affected Environment Due to 
Compliance with the State Implementation Plan 

On December 31, 2017, in accordance with the SIP, Units 2 and 3 of the Generating Station were 
shut down. Accordingly, emissions associated with these two units ceased. Given the anticipated 
reduced mine production rate (i.e., from approximately 6 million tons annually to approximately 
3 million tons annually) following the shutdown of Units 2 and 3 on December 31, 2017, the 
current levels of hazardous waste, solid waste, and special waste generated and accumulated at 
the San Juan Mine are all expected to be reduced. It is reasonable to assume that the amount of 
wastes generated would be reduced by 40 to 50 percent. In addition, once production levels 
decline from approximately 6 million tpy to approximately 3.2 million tpy, the amount of CCR 
material returned to the San Juan Mine for reclamation will likely be reduced to less than 
800,000 tpy (. 2017m).  

Once mine production levels decrease, the need for the accumulating and storing the current 
amount of oil, petroleum, and hazardous materials would also be reduced; however, SJCC has 
not yet determined if it would reduce the number of tanks and containers maintained onsite. 

3.15.4. Environmental Consequences 
The followings steps were used to assess the impacts associated with handling, storage, and 
disposal of hazardous materials and solid wastes: 

• The chemicals listed in Tables 3.15-3 through 3.15-6 and the amounts stored on-site were 
reviewed to determine the need for and appropriateness of their use. 

• The chemicals stored on-site in small amounts or whose physical state is such that 
probability is low that a spill would migrate off-site and have a major impact on the 
public or the environment were removed from further assessment. 

• The measures to prevent spills were evaluated for effectiveness. Preventative measures 
include engineering controls such as secondary containment and administrative controls 
such as worker training and safety management programs. 

• The measures to respond to accidents were reviewed. These measures include 
engineering controls such as spill cleanup and spill containment equipment and 
administrative controls such as training and written emergency response plans. 
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• For chemicals or solid wastes that have the potential to migrate off-site and affect the 
public, an analysis of the theoretical impacts on the public or the environment of a worst-
case spill was performed. 

The criteria for defining significance under NEPA (CFR 1508.27) includes the degree to which a 
release of a hazardous material or waste would affect public health or safety and the 
environment, the degree to which a release of a hazardous material or waste would be highly 
controversial, and the degree to which the possible impacts of a release of a hazardous material 
or waste is highly uncertain or involves unique or unknown risks. The magnitude of impacts for 
the purposes of this section are defined as major, moderate, and minor as outlined in 
Table 3.15-8. 

Table 3.15-8: Magnitude of Impacts 

Magnitude 
Release Has Impacts on 

Public Health and Safety or 
the Environment 

Effect of Release is 
Controversial 

Effect of Release is Uncertain 
and/or Involves Unknown 

Risks 

Major 

Spill or release of a hazardous 
material as defined by the EPA 
in 40 CFR Part 302 that 
migrates off-site with major 
impacts on public receptors 
and/or the environment 

Spill or release of a hazardous 
material as defined by the EPA 
in 40 CFR Part 302 that 
migrates off-site with major 
impacts on public receptors 
and/or the environment 

Spill or release of material 
whose risks are unknown or 
uncertain at the time of the 
release that migrates off-site 
and cause major impacts on 
public receptors and/or the 
environment 

Moderate 

Spill or release of a hazardous 
material as defined by the EPA 
in 40 CFR Part 302 that 
migrates off-site with minimum 
impacts on public receptors 
and/or the environment 

Spill or release of a hazardous 
material as defined by the EPA 
in 40 CFR Part 302 that 
migrates off-site with minimum 
impacts on public receptors 
and/or the environment 

Spill or release of material 
whose risks to the public or 
environment are not well 
known or documented that 
migrates off-site and cause 
minor impacts on public 
receptors and/or the 
environment 

Minor 

Spill or release of a hazardous 
material which is not a 
substance defined by the EPA 
in 40 CFR Part 302 that does 
not migrate off-site 

Spill or release of moderate a 
hazardous material which is not 
a substance defined by the EPA 
in 40 CFR Part 302 that does 
not migrate off-site 

Spill or release of material 
whose risks to the public or 
environment are not well 
known or documented that does 
not migrate off-site 

3.15.4.1. Alternative A – Proposed Action 

The San Juan Mine DLE Area would be mined in the same manner as described for the current 
San Juan Mine operations. No new hazardous materials would be brought on-site or new wastes 
generated under the Proposed Action. Existing hazardous materials and waste storage areas for 
the San Juan Mine are adequately sized to handle the hazardous materials or wastes associated 
with the San Juan Mine DLE Area. None of the hazardous materials currently in use at the San 
Juan Mine and described in Section 3.15.2 are stored in threshold quantities that trigger EPCRA 
reporting. The trigger threshold volume that requires EPCRA reporting varies by chemical, and 
some chemicals do not require reporting under the provision regardless of the volume in which 
they are stored onsite. The chemical volumes required for the proposed San Juan Mine DLE 
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operations would not trigger EPCRA reporting. Therefore, any impact from an accidental release 
or spill of these materials would be minor. The potential for impacts from a release or spill is 
considered long-term and would exist for the Project life (through the end of reclamation). 
Hazardous and universal wastes (e.g., aerosols, antifreeze, paint and related materials, and 
batteries) and special wastes (e.g., absorbents, rubber hoses, used oil filters, and railroad ties) 
would continue to be accumulated, managed, and disposed of in accordance with applicable EPA 
and Department of Transportation regulations (Ecosphere 2017m). The hazardous materials and 
waste storage, handling, transportation, and disposal management programs for the existing San 
Juan Mine are listed in Section 3.15.2.8 and meet regulatory requirements for these activities; 
therefore, these programs along with the engineering controls identified in the programs are 
adequate for mitigating any potential hazardous materials releases or spills. 

PNM would continue to operate with only Units 1 and 4 in operation for the duration of the 
Project. Units 1 and 4 would continue operating as described in Section 2 of the EIS. CCR 
generated from Units 1 and 4 would continue to be placed in in Piñon and Juniper Pits for 
reclamation. Estimated annual storage amount would be 962,335 tons per year. The Piñon Site is 
expected to be fully reclaimed by 2023 while the Juniper Pit would remain open for placement of 
CCR for the life of the Project. Section 4.5, Water Resources and Hydrology, evaluates 
groundwater-monitoring data collected for the San Juan Mine. The environmental consequences 
of the past placement of CCR for use in reclamation is addressed fully, including groundwater 
monitoring, in Section 3.5, Water Resources and Hydrology. The conclusion from that section is 
that the potential impacts of placement of CCR within the San Juan Mine would be permanent 
but minor.  

The EPA’s Final Rule for Hazardous and Solid Waste Management System; Disposal of Coal 
Combustion Residuals from Electrical Utilities (December 19, 2014) specifies closure and post-
closure requirements applicable to the Generating Station and the Piñon and Juniper Pits. The 
Final Rule provides operators time to develop site-specific closure and post-closure management 
plans for areas where CCR have been disposed or where they will be disposed. These measures 
ensure that hazards related to CCR would be permanent but minor. 

3.15.4.2. Alternative B – Continuation of San Juan Mine Operations Following Generating 
Station Shut-Down in 2022 

Under Alternative B, the OSMRE would recommend to the Assistant Secretary for Land and 
Minerals Management that the DLE be approved. Coal would likely be supplied to the 
Generating Station until 2022 and the remaining reserves from 2023 through 2033 would 
presumably go to market. Under this alternative, all of the mining techniques, including the 
indirect effects of coal combustion, would be identical to those for the Proposed Action. 
However, coal would be required to be transported to an alternative generating station and ash 
would not be available for use in reclamation after 2020 once coal is no longer supplied to the 
Generating Station. For this alternative, coal would likely be transported to the existing 
stockpiles prior to being hauled offsite. Transport of coal to the selected generation station may 
involve transport via existing regional transportation routes or by accessing a rail distribution 
site. Due to unknown market conditions and end users of DLE coal, transport methods and routes 
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and exact impacts are too speculative to be determined for purposes of this analysis. Under 
Alternative B, impacts relative to hazardous wastes and materials would remain materially the 
same as described for the Proposed Action.  

3.15.4.3. Alternative C – No Action Alternative 

Under the No Action Alternative, the OSMRE would recommend that the Mining Plan 
Modification not be approved and the ASLM would deny the Mining Plan Modification. Mining 
within the DLE would cease on August 31, 2019, and the SJCC would continue reclamation 
activities of past surface mining operations (Juniper Pit) and all surface disturbance from 
underground mining operations. The workforce would be reduced to only those necessary for 
reclamation. Any access roads and drill pads would be reclaimed during the few years following 
shutdown. 

Following cessation of mining, any coal remaining in the coal stockpiles would be delivered to 
the Generating Station. Stockpiles of coal from San Juan Mine would allow the Generating 
Station to continue operations through February 2020 (assuming 6-month stockpiles and an 
August 2019 disapproval). CCR from the Generating Station would be placed in Juniper Pit in 
accordance with the reclamation plan for as long as the Generating Station continues to operate; 
however, upon shut-down of the Generating Station, without the additional CCR to use in 
reclaiming Juniper Pit, more disturbance of native or reclaimed areas would be required to fill 
the pit and complete the final design. Final regrade of former surface operations would be 
completed approximately ten years after the shutdown. Reclamation of the support facilities 
would also occur during this time. Impacts associated with these activities relative to hazardous 
wastes and materials would be materially the same as those described for the Proposed Action. 

In addition, an indirect effect of the No Action Alternative is that combustion of coal at the 
Generating Station would cease in 2020. PNM would decommission all facilities that are not 
required or permitted subject to the land use agreement for private land.  

Impacts from existing mining activities have been assessed in this analysis and are not expected 
to differ appreciably in nature from what is described above until August 2019 when all mining 
activities would cease. Thus, there would be no hazardous waste- or material-related risks 
associated with mining activities after August 2019. Under Alternative C, impacts associated 
with operation of the Generating Station until 2020 would remain materially the same as 
described for the Proposed Action. After shutdown, PNM would decommission all facilities that 
are not required or permitted subject to the land use agreement for private land. PNM has not yet 
developed a decommissioning plan. Impacts related to hazardous waste and solid waste would be 
short-term and predominately associated with disposal of demolition materials. Because these 
activities would occur in compliance with all environmental laws and regulations, these impacts 
would be expected to be minor and short-term. 
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3.16. HEALTH AND SAFETY 
This section describes the baseline conditions and potential direct and indirect impacts on both 
public health and safety and worker health and safety of the Proposed Action and alternatives. 
The public health analysis considers exposure to air emissions from mining and from burning the 
coal; the worker health and safety analysis considers the adequacy of the SJCC’s worker health 
and safety program. The time period assessed for potential air quality impacts is from 2018 
through 2033 (15 years) and includes an analysis of direct inhalation exposure, as well as 
potential exposures via the food chain due to air contaminants depositing on the ground and 
nearby water bodies. Other public health and safety concerns are addressed in the following 
sections: 

• The potential for traffic accidents is discussed in Section 3.9, Land Use, Transportation, 
and Agriculture. 

• Impacts that adversely and disproportionately impact minority groups, including native 
tribes, and low-income populations are discussed in Section 3.12, Environmental Justice; 
that section notes health as a potential concern for minority groups. Additional 
information on general health conditions for these sensitive subpopulations is included in 
this section.  

• The potential for noise and vibrations to affect nearby residents is discussed in 
Section 3.14, Noise and Vibration. 

• Public exposure to hazardous materials, including hazardous waste, due to the Proposed 
Action is discussed in Section 3.15, Hazardous and Solid Wastes. CCR was identified as 
a health concern during scoping, and CCR is specifically discussed in Section 3.15 and in 
Section 3.5, Water Resources. Trace toxic metals in CCR can be a human health concern 
if two conditions are met: 1) concentrations are high enough to result in an adverse health 
effect, and 2) chemicals in CCR reach people. As discussed in Section 3.15, CCR is 
being buried and would continue to be buried. After mine closure, the area would be 
re-developed for grazing and people would not come into contact with any buried 
material; therefore, there are no direct contact health concerns from CCR. Section 3.5 
analyzes the potential for buried CCR to leach to groundwater and affect groundwater or 
surface water quality (for surface water bodies hydrologically connect to groundwater). 
The fate and transport analysis presented in Section 3.5 indicates that there would be no 
degradation of groundwater or surface water quality due to the leaching of chemicals 
from CCR. The leaching potential is low and impacts were categorized as minor. On-
going groundwater and surface water monitoring discussed in Section 3.5 also indicates 
buried CCR is not currently adversely affecting water quality. Consequently, humans 
drinking or otherwise using local water sources would not be likely to have their health 
impacted by any trace elements in water from buried CCR. 
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The ROI for public health is comprised of the 31-mile (50-kilometer) radius air quality study 
area (see Section 3.1, Air Quality) that includes parts of San Juan County, New Mexico (which 
includes the location of the DLE footprint), and parts of La Plata and Montezuma Counties in 
Colorado. The counties, towns, roads, and hospitals within this area are shown on Figure 3.16-1. 
Figure 3.16-2 provides the modeled deposition area within the ROI where maximum 
concentrations of air emissions from the combustion of coal proposed for mining under the 
Proposed Action as well as deposition1 of air pollutants could occur. There are three Native 
American reservations located within the ROI—the Navajo Nation, Ute Mountain Ute, and 
Southern Ute. Small sections of the Navajo Nation reservation are also located within the 
Proposed Action deposition area (see Figure 3.16-2). The ROI for worker health and safety is the 
footprint of the mine, which is within the deposition study area. 

3.16.1. Regulatory Framework 

3.16.1.1. Federal Regulations 

Surface Mining Control Reclamation Act 

SMCRA (30 USC 1201 et seq.) is the primary Federal law regulating the environmental impacts 
of coal mining in the United States. Under SMCRA, operators are required to obtain a Federal 
mining permit before mining any coal in any jurisdiction that does not have an OSMRE-
approved state or tribal-run SMCRA program. In addition, a Federal mining permit must be 
obtained from the OSMRE to mine Federal coal unless a state or tribal-run SMCRA program has 
entered into a cooperative agreement with the OSMRE. State and tribal approved programs must 
be consistent with and in accordance with the requirements of the Federal SMCRA and the 
implementing Federal regulations (30 CFR Part 730). SMCRA contains various provisions 
designed to protect public health and safety, including the protection of the public from exposure 
to contaminants.  

Federal Mine Safety and Health Act of 1977 

This law (30 USC 801 et seq.) requires the U.S. Department of Labor’s MSHA to inspect all 
mines yearly on multiple occasions to ensure safe and healthy work conditions for miners. 
MSHA sets safety and health standards in an effort to prevent hazardous and unhealthy working 
conditions. MSHA’s regulations additionally set requirements for: 

• Immediate notification from the mine reporting accidents, injuries, and illnesses; 
• Training programs meeting Mine Act requirements; 
• Approval for certain types of equipment used in gassy underground mines; and 
• Requirements for the use of personal protective equipment. 

                                                      
1 The deposition area was determined by the deposition modeling done in the screening deposition analysis (AECOM 2017f). The area shown on 
Figure 3.16-2 is the region where modeled soil concentrations were at least 1 percent of baseline concentrations. In addition, the area on the 
figure includes a one-mile project buffer plus the San Juan River. 
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Occupational Safety and Health Act 

This statute (29 USC 651 et seq.) empowers OSHA to issue workplace regulations around health 
and safety, including limits on chemical exposure, employee access to information, requirements 
for the use of personal protective equipment, and requirements for safety procedures. 

 Clean Air Act of 1970 

The CAA (42 USC 7401 as amended) regulates air emissions and authorizes the EPA to 
establish NAAQS to protect public health and regulate emissions of HAPs. 

Disposal of Coal Combustion Residuals from Electric Utilities 

The EPA published the Disposal of Coal Combustion Residuals from Electric Utilities rule on 
April 17, 2015. The rule regulates CCR as a RCRA subtitle D solid waste, but does not apply to 
CCR placed for beneficial use at a SMCRA permitted mine site. The EPA issued minimum 
national criteria, including requirements for composite liners, groundwater monitoring, structural 
stability, corrective action, and closure/post-closure care. The final rule also includes air criteria 
to address pollution caused by windblown dust from CCR and requires owners and operators to 
minimize CCR from becoming airborne at the facility. 

Emergency Planning and Community Right-to-Know Act of 1986 

This law (42 USC 11001) is designed to help local communities plan for potential chemical 
emergencies. It requires companies to report on the “storage, use and releases of hazardous 
substances” to Federal, state, and local governments. 

Emergency Planning and Notification 

This regulation (40 CFR Part 355) establishes requirements for a facility to provide necessary 
information for developing and implementing state and local chemical emergency response plans 
and requirements for emergency notification of chemical releases. 

Toxic Chemical Release Reporting 

This regulation (40 CFR Part 372) sets forth requirements for the submission of information 
relating to the release of toxic chemicals to inform the general public and communities 
surrounding facilities. 

3.16.1.2. State Regulations 

State Inspector of Mines Statute 

This statute (NMSA 69-5-7 – 69-5-23) regulates the elimination of fire hazards and other 
hazardous conditions that constitute a hazard to public health and safety. Additionally, a state 
mine inspector does the following: 
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• Develops and maintains mine safety and health training programs; 

• Allocates resources within a 24-hour time period to assist in the event of any explosion or 
other catastrophic event; and 

• Provides compliance assistance to aid in the health and safety of mine workers and 
operators. 

Mining Safety Act 

This statute (NMSA 69-8-1 – 69-8-17) protects the rights of employees or applicants for 
employment in a mine subject to the Mining Safety Act. 

Air Quality Act 

This statute (NMSA 74-2-5) regulates the prevention of or abatement of air pollution by setting 
standards of performance for sources and mission standards for HAPs. 

Coal Mining Minimum Requirements for Reclamation and Operations Plan: Public Safety 

The Coal Mine Reclamation Program (19.8.9.901.B(4), 19.8.9.906.B(9), 19.8.9.909, 19.8.9.917, 
and 19.8.8.918.C(7) NMAC) administers requirements of the Federal SMCRA. Through these 
regulations, applicants for mining permits must provide detailed operation and reclamation plans 
that demonstrate compliance with the MSHA and no threats to public health and safety. 

Mine Safety Requirements 

New Mexico requires (19.6.2., 19.6.3., 19.6.4, and 19.6.5 NMAC) that any accident at a mine 
site be reported to the state Mine Inspector within 30 minutes of the event. Additionally, the law 
requires mines in New Mexico file an Emergency Notification Plan with the state Mine Inspector 
at the New Mexico Bureau of Mine Safety. 

Ambient Air Quality Standards 

Under the EPA, New Mexico has been delegated to issue air quality permits and enforce air 
quality regulations (20.2.3 NMAC). 

Coal Mining and Preparation Plants 

This state air quality regulation (20.2.42 NMAC) establishes requirements and standards for coal 
mines and preparation plants to minimize PM emissions. 

3.16.2. Affected Environment  
This section briefly describes the existing public health conditions in the Proposed Action’s ROI, 
with an emphasis on the communities located in the Proposed Action deposition area, including 
the cities of Farmington and Shiprock. Local health data is generally available, but county-level 
public health information is also included to provide a snapshot of the general health conditions 
across the three counties considered in the broader ROI, as well as a primary information source 
for those cases where no more local data is available. 
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3.16.2.1. Worker Health 

The MSHA is the agency that administers the provisions of the 1977 Mine Act and enforces 
compliance with mandatory mine health and safety standards. According to MSHA, between 
January 2016 and June 2017 the San Juan Mine received 23 “Rules to Live By” safety violations 
(MSHA 2017a). All citations/orders issued by MSHA to San Juan Mine before 2017 have been 
addressed and closed. In 2017, 70 percent of the citations/orders issued have been addressed and 
closed (MSHA 2017b). 

To assess a mine’s safety performance compared to an industry average, MSHA provides a 
safety rate based on the number of violations of “Rules to Live By” standards divided by the 
total number of inspection hours. From January 2016 through June 2017 the “Rules to Live By” 
rate for San Juan Mine was 0.83, well below the national average of 1.87 for underground coal 
mines (MSHA 2017a), indicating a safer than average operation.  

In terms of work-related injuries, San Juan Mine reported 20 MSHA recordable injuries in 2014, 
16 MSHA recordable injuries in 2015, and 15 MSHA recordable injuries in 2016. No fatal work 
injuries occurred at San Juan Mine between 2008 and 2017 (San Juan Mine 2017). According to 
the Bureau of Labor and Statistics, coal mining across the U.S. recorded fewer fatal work injuries 
in 2016 (8 total) than in 2015 (12 total); however, the first half of 2017 has seen 12 fatalities 
(MSHA 2017c). The number of nonfatal injuries at underground U.S. coal mines has also gone 
down from 2,911 in 2014, to 1,700 in 2015, to 1,358 in 2016 (USDOL 2017). San Juan Mine 
appears to be following the industry trajectory in terms of overall decrease in recordable injuries 
between 2014 and 2016. 

The typical risks associated with facilities like the San Juan Mine are exposure to dust, noise, 
heat stress, falls, electrical shock, and chemical exposure. The SJCC health and safety program 
includes elements designed to eliminate or mitigate risks that could be encountered underground 
or aboveground at the Proposed Action site. The SJCC program includes:  

• Risk assessment and evaluation; 

• Development and implementation of engineering controls, procedures, and programs to 
eliminate or mitigate risks; 

• Providing MSHA-regulated and other trainings to all employees; 

• Management of change and re-evaluation of risks when processes change; 

• Regular audits of the health and safety program; and 

• Employment of the continual improvement process to identify and implement 
improvements from the audit process and feedback from employees. 

Training in compliance with MSHA 30 CFR Part 48 is also provided to all SJCC employees and 
contractors working onsite (more than 5 days within a 12-month period) from a MSHA-approved 
instructor. Employees must receive no less than 24 hours of training before beginning work 
duties and also receive an annual refresher of at least 8 hours (Ecosphere 2017n).  
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According to a 2017 San Juan Mine health and safety report, mine gases were identified by 
SJCC as a primary safety concern for workers, and have been largely mitigated by the 
installation of a “state-of-the-art ventilation system” (Ecosphere 2017n). The San Juan Mine 
Emergency Response Plan establishes two-way miner communication, an electronic miner 
tracking system, underground refuge chambers, and new safety equipment and procedures to 
increase miner safety (Ecosphere 2017n).  

A list of specific programs and controls developed and implemented by SJCC are included in 
Table 3.16-1. These programs cover all health and safety concerns that have been identified and 
in addition, fulfill the requirements for regulatory compliance under MSHA.  

Table 3.16-1: SJCC Plans and Programs for Worker Health and Safety 
Risk/Concern Programs and Controls 

General • Site Access Work Instruction 
• Safe Work Observation Work Instruction 
• Risk Control Action Plan 
• Internal Investigation Work Instruction 
• Task Training Work Instruction 
• Accident Prevention Program Work Instruction 
• Personal Safety Work Instruction 

Evacuation and Rescue of 
Underground Miners 

• MSHA Approved Emergency Response Plan 
• Mine Rescue Team Manual 
• Underground Emergency Shelter Work Instruction 

Ventilation and Prevention 
of Fire or Ignition from 
Methane or Coal Dust 

• Underground Ventilation and Gob Gas Management  
• Spontaneous Combustion Management Plan  
• Underground Fire Management Plan  
• Ignitions Standard Operating Procedure  
• Methane Testing Including Probe Use Standard Operating Procedure  
• Surface Gas and Ventilation Work Instruction  
• Surface Gas and Ventilation Non-Coal Plant Areas Work Instruction  
• Surface Fire Work Instruction  

Roof Failure and Ground 
Control Risks 

• Uncontrolled Roof Failure Work Instruction 
• Underground Ground Control Work Instruction 
• Surface Ground Control Work Instruction 

Vehicles and Mobile 
Equipment Risks 

• Personal and Company Mobile Device Use Policy 
• Underground Mobile Equipment Management Plan 
• Underground Vehicle Operations Standard Operating Procedure 
• Surface Mobil Equipment Plan 
• Surface Mobile Equipment Manage with ATVs Plan 
• Company Mobile Equipment Chock Block Policy 
• Driver’s Certification Policy 
• Light Vehicle and Road Going Vehicle Usage Plan 
• Working in Roadways Work Instruction 
• Traffic Management and Collision Avoidance Work Instruction 
• Light Vehicle Visibility Improvement Standard Operating Procedure 
• Surface Mobile Equipment Visibility Improvement Standard Operating Procedure 
• Roadway and Travelled Area Demarcation and Visibility Improvement Standard 

Operating Procedure 
• Mine Haul Road Design Standard Operating Procedure 
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Risk/Concern Programs and Controls 
 • Surface Mobile Equipment Working Near Power Lines Standard Operating 

Procedure 
• Light Vehicle Reverse Parking Standard Operating Procedure 
• Light Vehicle and Road Going Vehicle Buggy Whip Standard Operating Procedure 
• Mobile Equipment Pre-Operational Checks Standard Operating Procedure 

Working in Energized 
Areas, Working at 
Heights, Lifting, Confined 
Space, and Equipment 
Hazards 

• Equipment Safeguarding Plan 
• Isolation Management Plan 
• Lifting Management Plan 
• Working at Heights Management Plan 
• Confined Space Plan 
• Permit to Work Process Plan 
• Cutting and Welding and Hot Work Permit Checklist 
• Working at Heights Checklist 
• Working at Heights Permit Form 
• Elevated Work Permit 
• Simultaneous Work Permit Form 
• Hot Work Permit Checklist Form 
• Coal Excavation Trenching Permit Form 
• Contractor Shift Permit to Work Form 
• Isolation Locking and Tagging Test and Try Procedures 
• Class A Confined Space and Permit Entry Work Instruction 
• Class A Confined Space and Permit Entry Form 
• Class B Confined Space and Permit Entry Work Instruction Class A Confined Space 

and Permit Entry Form 
• Class C Confined Space Non-Permit Required Work Instruction 
• Confined Space Survey and Classification Work Instruction 
• Use, Dismantling and Erecting of Scaffolding Work Instruction 
• Hydraulics Standard Operation Procedure 
• Power Center Permanent Electrical Installation Standard Operation Procedure 
• Power Center Moves Standard Operation Procedure 
• Backstops and Removal and Replacement for all Conveyor Belting Standard 

Operation Procedure 
• Bucket Elevator Sprockets and Backstop Replacement Standard Operation Procedure 
• Lifting Counterweight on 17 Standard Operation Procedure 
• Primary Building Vent Fan Bearing and Blade Replacements Standard Operation 

Procedure 
• Primary Cutter Cylinder Rollers & Blade Bearing Replacement Standard Operation 

Procedure 
• Primary Feeder Bull Gear and Short Jack Shaft Replacement Standard Operation 

Procedure 
• Primary Feeder Reeves Drive Assembly Standard Operation Procedure 
• Preparing Hopper for Down Work Standard Operation Procedure 
• Primary Sample Crusher Screens Standard Operation Procedure 
• Removing and Replacing all Pulleys for Belting 
• Replacement of Gear Boxes and Motors Standard Operation Procedure 
• Replacement of Magnetic Separator Belt Standard Operation Procedure 
• Replacement of Secondary Crusher Screens Standard Operation Procedure 
• Replacement of Secondary Feeder Motor or Vibratory Shaker Standard Operation 

Procedure 
• Replacing Toyo Pumps in Primary Standard Operation Procedure 
• Secondary Feeder Pan Wear Plates Standard Operation Procedure 
• Changing Shearer Coal Cutting Bits Standard Operation Procedure 
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Risk/Concern Programs and Controls 
• Dropping and Loading High Voltage Cable Standard Operation Procedure 
• Welding and Cutting - Underground Facilities Standard Operation Procedure 

Risks Respiratory 
Protection, Exposure to 
Rock Dust, and Other 
Chemicals 

• Personal Protective Equipment Requirements Policy 
• Respiratory Protection Plan 
• MSHA Approved Overburden Drilling Dust Control Plan 
• Diesel Particulate Matter Monitoring Standard Operating Procedure 
• Gas and Vapor Monitoring Standard Operating Procedure 
• Metal and Welding Fumes Monitoring Standard Operating Procedure 
• Particulate Monitoring Standard Operating Procedure 
• Physical Agent Exposure Monitoring Work Instruction 

Hazardous Chemicals and 
Materials 

• Chemical Procurement System Work Instruction 
• Chemical Management System Work Instruction 
• Chemical Request and Chemical Risk Assessment Forms 
• MSHA Hazard Communication Program 
• Good Housekeeping Practices Standard Operating Procedure 

Health, Medical 
Surveillance, and 
Assessment 

• Industrial Health and Hygiene Management System Manual 
• Industrial Health and Hygiene Monitoring and Measurement Plan 
• Industrial Health and Hygiene Operational Plan 
• Industrial Health and Hygiene Risk Control Plan 
• Smoking Policy 
• Health Surveillance Work Instruction 
• Annual Audiometric Testing and Referral for NIHL Determination Standard 

Operating Procedure 
• Noise Exposure Monitoring Standard Operating Procedure 
• Annual Audiometric Testing and Referral for NIHL Determination Standard 

Operating Procedure 
• Employee Work History Form 
• Hearing Loss Questionnaire 
• Work Related Injury Policy 
• Fatigue Management Policy 
• Annual Audiometric Testing and Referral for NIHL Determination Standard 

Operating Procedure 
• Fatigue Management Policy 
• Drug and Alcohol Testing Policy 
• Drug and Alcohol (Fitness for Duty) Policy 
• Testing for Reasonable Suspicion (Post-Accident) Standard Operation Procedure 
• Quarterly Occupational Exposure Reporting Standard Operating Procedure 
• Ergonomic Management Work Instruction 

Source: Ecosphere 2017n.  
ATV = all-terrain vehicle; MSHA = Mine Safety and Health Administration; NIHL = National Institute of Hearing Loss 

3.16.2.2. Public Health 

The baseline conditions covered in this section are not exhaustive of the public health issues in 
the ROI, but instead focus on particular public health concerns that could be directly or indirectly 
affected by the Proposed Action or alternatives. For the broader ROI, which includes San Juan, 
Montezuma, and La Plata Counties, key health issues potentially affected by air pollution are 
described. These health issues are respiratory health, lung cancer, and diabetes. For San Juan 
County, the location of the deposition area and the maximally exposed population, general 
cancer rates and baseline blood Pb levels are also described. Health effects for sensitive 
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subpopulations—sensitive because of such things as pre-existing medical conditions, 
socioeconomic status, or access to health care—are specifically discussed. Health-related 
baseline information on these populations is provided in this Section where there is a notable 
difference between the health of these groups and the general population.  

This section also includes a discussion of key existing health determinates that could affect 
public health: air quality, water quality, poverty, and access to health services. Health data on 
specific Native Americans living in the ROI, including information on local resource/crop 
consumption, are also discussed.  

Public health information was obtained primarily from the New Mexico Indicator-Based 
Information System, operated by the New Mexico Department of Health (NMDOH); and the 
Colorado Health Information Dataset, operated by the CDPHE.  

Respiratory Health 

Respiratory illnesses refer to both chronic, long-term diseases (such as asthma) as well as acute 
infections (such as pneumonia) that affect the airways and other structures of the lungs. Chronic 
respiratory diseases most commonly include chronic obstructive pulmonary disease and asthma; 
acute respiratory illnesses refer to respiratory tract infections, such as influenza and pneumonia. 
Elderly, young children, and individuals with compromised immune systems are especially 
susceptible to morbidity and mortality from acute respiratory illnesses. Air pollution is a known 
environmental factor that can exacerbate both chronic and acute respiratory diseases, and trigger 
new cases of chronic respiratory illness (WHO 2017).  

Tables 3.16-2 and 3.16-3 provide respiratory health indicators for the counties in the ROI. For 
each county, the relevant state values are also included to provide context for how the counties 
compare to statewide averages.  

Overall, San Juan, Montezuma, and La Plata Counties respiratory illness indicator rates are 
similar to their respective states in terms of respiratory health, with the exception of invasive 
pneumococcal diseases in San Juan County. In San Juan County, the death rate in adults aged 
65 years and older due to pneumococcal disease is close to double the statewide rate (see 
Figure 3.16-3). The greatest burden of pneumococcal disease is seen in the Native Americans in 
New Mexico. The rate of disease among Native American adults aged 65 years and older in 2013 
was 137.6 per 100,000 compared to 34.1 per 100,000 among non-Native American adults aged 
65 years and older (NM-IBIS 2015). Thus, Native Americans (primarily Navajo plus Ute 
Mountain Ute and Southern Ute tribal members located in San Juan County) are considered a 
sensitive subpopulation for respiratory health. Other notable health disparities experienced by the 
Native American population in both New Mexico and Colorado include higher rates of obesity, 
HIV infections, and teen births than reference populations (CDPHE 2013; NMDOH 2013). In 
New Mexico, data also indicate that the Native American population experiences higher rates of 
suicide, homicide, alcohol-related deaths, motor vehicle deaths, and chlamydia infections than 
reference populations (NMDOH 2013).  
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Table 3.16-2: Respiratory Illnesses – Key Public Health Indicators, San Juan County and 
the State of New Mexico 

Indicator New Mexico  San Juan 
County  Compared to New Mexico 

Asthma hospitalization admission among young 
children (ages 0-14), per 10,000 children, 2008-
2013 

17 
19.1  
(95 CIa: 16.6-
21.5) 

Slightly worse (CI for county 
includes state value; 
differences may not be 
statistically significant) 

Influenza and pneumonia deaths, per 100,000 
population (age-adjusted), 2012-2016 14.2 

14.2  
(95 CI: 11.2-
17.1) 

Approximately equal (CI for 
county includes state value) 

Invasive pneumococcal disease – persons aged 65 
years and older, per 100,000 populations, 2012-
2016 

33.2 
67.9  
(95 CI: 50.1-
85.7) 

Worse (CI does not include 
state value) 

Chronic lower respiratory diseases death rate, per 
100,000 population, 2010- 2014  49.5 

43.3  
(95 CI: 38.2-
48.4) 

Slightly better (CI for county 
does not include state value) 

Source: NM-IBIS 2017a; 2017b  
a The CI (confidence interval) is a range of values within which there is a 95 percent statistical probability that the true value lies within the range. 
Larger ranges usually indicate more uncertainty in the data than narrower ranges. 
95 CI = 95 percent confidence interval.  

Table 3.16-3: Respiratory Illnesses – Key Public Health Indicators, La Plata and 
Montezuma Counties and the State of Colorado 

Indicator Colorado La Plata County Compared to 
Colorado 

Montezuma 
County 

Compared to 
Colorado 

Percent of adults 
aged 18+ years 
that currently have 
asthma, 2013-
2015 

8.7% 6.9% (95 CI: 4.3-
9.5) 

Slightly better (CI 
for county 
includes state 
value; differences 
may not be 
statistically 
significant) 

6.3%  
(95 CI: 3.4-9.2) 

Slightly better (CI 
for county 
includes state 
value; differences 
may not be 
statistically 
significant) 

Influenza and 
pneumonia deaths, 
per 100,000 
population, 2013-
2015 

12.4 10.2 (95 CI 5.2-
15.1) 

Slightly better (CI 
for county 
includes state 
value; differences 
may not be 
statistically 
significant) 

Not available NA 

Chronic lower 
respiratory 
diseases deaths, 
per 100,000 
population, 2013-
2015 

46.5 38.4 (95 CI: 28.9-
48.0) 

Slightly better (CI 
for county 
includes state 
value; differences 
may not be 
statistically 
significant) 

55.6  
(95 CI: 41.7-69.5) 

Slightly worse (CI 
for county 
includes state 
value; differences 
may not be 
statistically 
significant) 

Source: CDPHE 2017 
a The CI (confidence interval) is a range of values within which there is a 95 percent statistical probability that the true value lies within the range. 
Larger ranges usually indicate more uncertainty in the data than narrower ranges. 
95 CI = 95 percent confidence interval.  
NA = Not applicable 
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A 2006 study by Bunnell and Garcia (2008) was undertaken to better understand the relationship 
between respiratory health issues among Navajo Nation residents and indoor and outdoor air 
quality in Shiprock, New Mexico. The Navajo Nation has higher than average rates of 
respiratory diseases, including asthma (which can be exacerbated by even low increases in air 
pollution; EPA 2016d), but generally has lower rates of smoking. The study found that outdoor 
air quality decreases during winter atmospheric thermal inversions that trap air pollutants, such 
as those from nearby coal-burning plants, close to the ground. The study also found that Navajo 
Nation residents rely heavily on coal-burning stoves to heat their homes during the winter; 
which likely has a significant impact on indoor air quality, and therefore on respiratory health 
(Bunnell and Garcia 2008). 

Diabetes 

Diabetes is a chronic disease that affects more than 30 million people—or about 9.4 percent of 
the population—in the United States, and is the 6th leading cause of death for New Mexicans 
(CDC 2017, NM-IBIS 2017a). PM air pollution is one known environmental risk factor for 
diabetes (Rajagopalan and Brook 2012).  

In the ROI, the diabetes death rate in Montezuma and La Plata Counties (16.6 and 11.9 per 
100,000 people, respectively) is similar to the state of Colorado (15.3 per 100,000 people) and 
the U.S. (15.2 per 100,000) people (CDPHE 2017). San Juan County as well as the state of New 
Mexico are about 10 percentage points above the national diabetes death rate (27.9 and 26.3 per 
100,000 population) (NM-IBIS 2017a).  

According to the NMDOH, the region of the state where the ROI is located (northwest region) 
had the highest percent of pre-diabetes prevalence relative to all other state regions (9.1 percent 
of all adults over 18 years of age, compared to the state average of 7.8 percent). Demographic 
factors associated with a higher prevalence of diabetes include: low annual household income 
(50 percent higher prevalence of pre-diabetes in groups whose income is less than $15,000 than 
in groups making over $35,000), and ethnicity (Black/African Americans and Native Americans 
pre-diabetes prevalence is twice the rate of Caucasian Americans) (NMDOH 2015). Table 3.11-6 
provides a breakdown of ethnicity in San Juan, Montezuma, and La Plata Counties. San Juan 
County, in particular, has a very high percentage of minorities, primarily Native Americans; 
Montezuma and La Plata have higher percentages of minorities than the Colorado state average 
and likely have sensitive subpopulations for diabetes risk. 

Cancer 

PM air pollution may be a cause of lung cancer although the data is not yet definitive. PM 
measured as PM2.5, is the metric and size range of most concern for human health. The EPA has 
rated the potential for PM2.5 to cause lung cancer as a “3” on a five-point scale, where a “1” 
indicates a proven carcinogen.2 Lung cancer is one of the leading forms of cancer in 

                                                      
2 EPA derived five categories for determining causality: (1) causal relationship; (2) likely to be a causal relationship; (3) suggestive of a causal 
relationship; (4) inadequate to infer a causal relationship; and (5) not likely to be a causal relationship (EPA 2009). 
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New Mexico and Colorado as well as nationally, and there are many environmental and lifestyle 
factors that are believed to contribute to lung cancer (WHO 2016). Outdoor air pollution, 
including diesel exhaust, metals, and dust, are linked to lung cancer, as well as cigarette smoking 
(WHO 2016). 

Lung cancer death rates from 2012 through 2016 in the states of Colorado and New Mexico as 
well as in the three ROI counties are between 20 to 30 per 100,000 people, below the national 
death rate of 43.3 per 100,000 during that same period (NM-IBIS 2017d; CoHID 2017). The 
majority of lung cancers diagnosed each year are associated with long-term cigarette smoking, 
which is a lifestyle factor (NM-IBIS 2014). In San Juan County in 2013 through 2015, the 
percentage of adults who smoked was 19 percent, which is slightly higher than the national rate 
in 2015 (15.1 percent) (NM-IBIS 2016a; CDC 2016).  

In terms of total cancer rates (not solely lung cancer), the 2015 death rate from cancer in 
San Juan County was 132.2 per 100,000 people, slightly lower than the state level of 142.0 
(NM-IBIS 2016b). NMDOH has established “small health areas” at the sub-county level to track 
localized cancer rates. There are several small health areas located in the deposition area, and the 
2010 through 2014 death rates from cancer in these areas are slightly higher than the county level 
but lower than the state level: 136.6 for City of Farmington North, 140.1 for Southeast 
Farmington, and 132.6 for Farmington West/Kirtland/La Plata (NM-IBIS 2017b). The cancer 
death rate is fairly similar among all ethnic groups in San Juan County (NM-IBIS 2017c). The 
small health areas within the health ROI and deposition area are shown on Figure 3.16-4. 

Blood Lead Levels 

Environmental Pb is a common toxic metal that can adversely affect many parts of the body, 
including the nervous system, blood, hormonal system, kidneys, and reproductive system. The 
state of New Mexico requires that all children enrolled in Medicaid be tested for Pb exposure at 
12 months and 24 months of age. According to a 2012 NDMOH study, in the city of Farmington 
(which is located in the ROI and deposition area), four percent of children under three years 
of age had elevated levels of Pb in their blood, which is four times that of San Juan County 
(0.93 percent of children), and close to 16 times the state percentage (0.28 percent of children) 
(NM-IBIS 2012; Grover 2017).  

Pb exposure most commonly comes from human activities, including past use of leaded 
gasoline, some industrial facilities emissions, past use of Pb-based paint in homes, and 
Pb compounds found in household items, such as water pipes, ammunition, and batteries 
(EPA 2017k). The reason for the higher blood-Pb levels in children in Farmington is not known; 
however, trace amounts of Pb in ground and surface water could be a potential source of 
exposure (see Section 3.5 Water Resources/Hydrology). Potential exposure issues related to 
water quality are discussed in the following section.  
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3.16.2.3. Public Health Risk Factors 

Environmental Factors 

Water Quality 

Water quality can impact public health should unsafe or contaminated water sources be used for 
domestic, commercial, or agricultural purposes. Within the deposition area, potable water for 
household and commercial use is obtained from both surface and groundwater sources. In the 
city of Farmington, the primary source of drinking water is Farmington Lake, located about 
5 miles northeast of the city and outside the deposition area (City of Farmington 2016). In the 
Navajo Nation Reservation area near Shiprock and Farmington, potable water comes from both 
groundwater wells, as well as surface water sources, including the Animas River, San Juan 
River, Farmington Lake, and Lake Powell. All surface water in the Navajo Nation is treated 
before being delivered as potable water (NTUA 2010).  

The San Juan River is also used for irrigating agricultural crops and watering livestock; however, 
it is not known whether water used for irrigation and livestock purposes is pre-treated. Therefore, 
some of the water used on agricultural land could be pumped directly from the San Juan River 
without treatment (NMWQCC 2005).  

As described in Section 3.5, Water Resources, the New Mexico Water Quality Control 
Commission’s surface water quality standards for irrigation and livestock are less stringent than 
those for domestic water (e.g., permissible dissolved Pb in water is 5,000 µg/L for irrigation 
compared to a maximum allowed of 15 µg/L for domestic use).  

Detailed baseline data on surface and groundwater quality in the Proposed Action ROI are 
discussed in Section 3.5, Water Resources/Hydrology.  

Air Quality 

Detailed baseline data on air quality in the ROI are discussed in Section 3.1, Air Quality. In 
northwest New Mexico and southern Colorado, primary sources of air pollution are from 
industry (oil and gas development and power plants), as well as road traffic, open burning, and 
residential fuels (Four Corners Air Quality Task Force 2007). All counties in the ROI are 
considered to be in attainment for criteria pollutants3,4; however, a 2007 Air Quality Task Force 
from the Four Corners region identified ozone, nitrates, and PM as contaminants of concern due 
to increasing oil and gas operations, power plants, and general growth in the region.  

In addition to criteria pollutants, a number of air toxics (HAPs regulated by the EPA) that are a 
concern in coal mining and power plant operations were evaluated in the health risk assessment 
(AECOM 2017e) and are discussed further in Section 3.16.4, Environmental Consequences. The 
2007 air quality report cited Hg, in particular, as a contaminant of concern in the region due 

                                                      
3 “Attainment” refers to a designation by the EPA for a specific air quality area meeting NAAQS. 
4 Criteria pollutants include ground-level ozone, PM, CO, Pb, SO2, and NO2. 
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to Hg from burning coal (Four Corners Air Quality Task Force 2007); however, local 
studies indicate the majority of the Hg being deposited in the ROI is from non-local sources 
(Section 3.1, Air Quality). Hg is of concern due to its ability to increase in concentration in the 
aquatic environment, a concern for humans who eat fish from the local area,5 and because it is a 
neurotoxin that can affect unborn children (major health concern, but there are other toxic 
effects; ATSDR 1999). Section 3.1, Air Quality, includes additional information on existing 
levels of air toxics in the ROI.  

Poverty 

Living in poverty is associated with poorer health status (e.g., lower life expectancy, higher 
infant mortality, and higher rates of infectious diseases). The financially poor generally do not 
have access to health insurance, and therefore, receive less health care for preventable and 
treatable conditions, leading to worse health outcomes (World Bank 2014). According to a 2014 
study (CDPHE 2014), cancer disproportionately impacts people living in poverty. The study 
notes that individuals living below the federal poverty line were also more likely to smoke 
tobacco and be obese; both risk factors for cancer (CDPHE 2014). Poverty information, available 
at the census block level, is presented here to provide additional information on the likely health 
status of the population at the local level as most health data is aggregated to the county level.  

Rates of poverty are higher among minority populations with an estimated 29.7 percent of Native 
American and 20.6 percent of Hispanic people considered to be living below the poverty line in 
San Juan County, compared to 11.3 percent of Caucasian Americans in the county (Census 
2016b). Within the ROI, the areas with higher poverty are primarily located in the Navajo Nation 
Reservation (south of the San Juan River), and parts of Farmington and Kirtland (EPA 2017m). 
Figure 3.16-5 shows poverty levels for the census blocks within the health ROI. Section 3.12, 
Environmental Justice, defined low-income areas as those where 25 percent or more of the 
population were living in poverty, based on a regional analysis. Details on the definition of 
poverty levels and additional discussion of poverty and minority populations are included in 
Sections 3.11, Social and Economic Values, and 3.12, Environmental Justice. Figure 3.12-2 
shows households living in poverty in the larger ROI that was defined for socioeconomics 
(Section 3.11) and environmental justice (Section 3.12).  

                                                      
5 Eight nearby water bodies to the Proposed Action were selected for quantitative evaluation to represent worst-case potential exposures modeled 
in a human health risk assessment (see Section 3.16.4, Environmental Consequences). These eight water bodies are San Juan River, Morgan 
Lake, Jackson Lake, Lake Farmington, Animas River, Chaco River, La Plata River, and Mancos River (see AECOM 2017e). 
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Health Care Infrastructure and Access to Care 

Availability of care depends primarily on two broad areas – whether an area has sufficient 
medical staff and infrastructure to meet the needs of the population, and whether the population 
has the ability to pay for adequate medical care. Table 3.16-4 shows that there is a particularly 
large population lacking health insurance in addition to a lack of medical staff in San Juan 
County, New Mexico, and Montezuma County, Colorado. All three of the ROI counties are 
designated by the Health Resources and Services Administration as Health Professional Shortage 
Areas for primary care physicians (HRSA 2017).  

Table 3.16-4: Selected Health Care Access Indicators in the ROI Counties and States 

 No Health Insurance 
Coverage (2011-2015) 

Ratio of Primary Care 
Physicians to Population 

(2014) 

Health Professional 
Shortage Areas 

(Primary Care) Status 
U.S. 13.0% 1:810 NA 
New Mexico 16.4% 1:1,316 NA  
Colorado 12.3% 1:1,238 NA 
San Juan County 21.8% 1:1,629 Yes - entire county 
La Plata County 15.3% 1:1,019 Yes - entire county 
Montezuma County 21.1% 1:1,074 Yes - entire county 
Sources: U.S. Census Bureau 2016b; County Health Rankings 2017a and 2017b; HRSA 2017 
NA = Not applicable 

The ROI counties, as well as the U.S. as a whole, see significant health disparities among some 
racial and ethnic minority groups including Black/African American, Native American, and 
Hispanic populations. The factors that contribute to this phenomenon are complex and 
interrelated, with access to care playing at least some role. Data from the U.S. Census Bureau 
show that uninsured rates for Native American/Alaska Native and Hispanic populations in the 
ROI states and counties are considerably higher than for the White population. Trends in the 
Black/African American population are less evident, likely due to the small populations in the 
ROI counties (see Section 3.11, Social and Economic Values). Data from NMDOH indicate that 
Native American mothers are relatively less likely to receive prenatal care in the first trimester, 
and Native American and Hispanic elderly persons are relatively less likely to receive a 
pneumonia vaccination (NMDOH 2013). Table 3.16-5 provides additional detail on health 
insurance coverage by ethnicity. 
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Table 3.16-5: Population with no Health Insurance Coverage by Race/Ethnicity, 2011-2015 

 Native American Black/African 
American Hispanic White 

U.S. 25.0% 15.3% 25.8% 11.5% 
New Mexico 31.8% 12.9% 19.5% 13.8% 
Colorado 19.3% 13.0% 23.3% 11.4% 
San Juan County 33.9% 14.7% 19.2% 13.7% 
La Plata County 36.3% 27.1% 24.3% 14.0% 
Montezuma County 41.6% 0.0% 20.0% 17.8% 
Source: U.S. Census Bureau 2016b 

Native American Health and Diet 

Many Native American communities are experiencing nutrition crises, with Native American 
children showing approximately twice the rate of food insecurity, obesity, and Type II diabetes 
relative to the general population of children; those living on or near reservations have typically 
been particularly disadvantaged (Mathematica Policy Research 2012). All three of the Native 
American tribes in the health ROI have identified nutrition and obesity as important areas of 
concern and are supporting on-going health initiatives to promote increases in food security, 
nutritional education, and physical activity (Diné Policy Institute 2014; CCIA 2013). All three 
tribal groups are participating in the Nuchiu Co-op Project, which supports local food initiatives 
and food independence efforts (Ute Mountain Ute 2017). Additional details for the Navajo 
Nation population follow. 

The Navajo Nation population is of particular interest for the Proposed Action and alternatives 
analyses since a portion of the reservation falls within the deposition area. The majority of the 
reservation is considered a food desert, with just ten grocery stores serving an area of 
27,000 square miles (Ute Mountain Ute and Southern Ute reservations are also considered food 
deserts [USDA 2017]). As such, many Navajo residents purchase highly processed, calorie-dense 
foods at gas stations and trading posts. At the same time, the population experiences high rates of 
hunger and food insufficiency (Diné Policy Institute 2014). Based on a survey conducted in 
Navajo Nation communities, it is estimated that more than 50 percent of the population is 
enrolled in at least one Federal food assistance program (Diné Policy Institute 2014). 
Dependence on processed, unhealthy foods has led to a diabetes epidemic whereby 
approximately one in three residents of the reservation either suffers from Type 2 diabetes or is 
pre-diabetic.  

Traditional practices such as subsistence agriculture and livestock rearing are now rare on the 
reservation, with the practices having been disrupted or lost over the years as a result of 
historical events and Federal government policy. Dependence on Federal distribution of 
nontraditional commodity foods such as flour, dry milk, lard, and canned products, which began 
in the 1950s, as well as the purchase of calorie-dense, highly processed foods from grocery 
stores and trading posts that were built on the reservation beginning in the late 1960s, have 
largely taken the place of traditional Navajo foods such as mutton, corn, beans, squash, and 
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melons (Diné Policy Institute 2014). According to the Centers for Disease Control and 
Prevention, as of 2014 there were 12,000 acres of irrigable land available on the Navajo Nation 
Reservation, of which only 5,000 were being used for agriculture (CDC 2014).  

3.16.3. Changes to Affected Environment due to Compliance with the State 
Implementation Plan 

In accordance with the SIP, at the end of 2017 the Generating Station shut down two units. In 
addition, SNCR technology was installed on the remaining two units to reduce emissions of NOX 

and secondary PM. These actions are considered part of the baseline and affect air quality 
emissions and reduce the concentration of heavy metals from the air emissions that deposit 
within the ROI and specifically the deposition area. These reductions are anticipated to reduce by 
half the emissions of the criteria pollutants and air toxics, particularly As, Hg, and Se emissions 
(see Section 3.1, Air Quality). Reductions in air pollution would have a positive effect on health; 
however, the positive effects would take time to be measurable. Therefore, at least in the short-
term, there are no significant changes to public health outcomes in the ROI as a result of these 
actions and the affected environment post-2017 is the same as described in Section 3.16.2. The 
beneficial impact of the closure of two units at the Generating Station on respiratory disease 
outcomes cannot be quantified with precision due to the complexity of the respiratory health 
causes and outcomes, particularly for the Native American population subject to multiple health 
stressors. The higher rates of respiratory diseases in the local Native American population may 
be due more to coal burning stoves heating homes, contributing to poor indoor air quality 
(Bunnell et al. 2008), and to other environmental factors such as poverty and access to health 
care, than outdoor air. Thus, outdoor reductions in air pollutants may be of less significant health 
benefit for the local Native American population than for other groups that do not burn coal 
indoors and experience higher socioeconomic conditions. 

Note that, while reductions in air pollution are beneficial for health, the closing of two units at 
the Generating Station has resulted in the loss of 85 jobs. Half of those jobs were filled by Native 
Americans, and there is the potential for secondary economic reduction effects in the region from 
lower spending due to lower output from the mine (see Sections 3.12.5, Changes to Affected 
Environment due to Implementation of the State Implementation Plan, and 3.11.3, Economic 
Conditions). Because health is strongly associated with socioeconomic status, lower levels of 
employment and economic activity could result in lower health for the local population, with 
those already poorer affected the most (Hadley 2003; Hadley and Cunningham 2005; Gresenz 
and Escarce 2011; Phelan et al. 2010). If workers do not get new jobs, or people have reduced 
economic circumstances, lower incomes could have a negative impact on the health of workers 
and their families.  

3.16.4. Environmental Consequences 
This section provides an analysis of potential environmental impacts on worker and public health 
and safety that could occur under the Proposed Action and alternatives. Potential impacts on 
public and worker health considered both short-term impacts from episodic events during mining 
and reclamation, as well as long-term impacts from burning the coal at the Generating Station.  
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The primary issues related to environmental health that are addressed in this section include: 

• Impacts on public health from air emissions due to mining and burning the coal within 
the 31-mile (50-kilometer) public health ROI;  

• Impacts on public health from air emissions depositing within the deposition area, and 
affecting soil, water, and the food chain; and 

• Impacts on worker health and safety from mining. 

The analysis for worker safety focuses on occupational hazards within the workplace. In 
occupational settings, workplace health and safety is mandated by MSHA and OSHA 
regulations. These regulations help establish the requirements for ensuring worker health records 
are maintained, that workers receive information on the potential hazards of chemical exposure 
and other safety hazards, and that workers receive appropriate training and personal protective 
equipment to prevent exposure. MSHA and OSHA inspectors periodically inspect the mine to 
ensure compliance with health and safety regulations. The impact assessment methodology for 
worker safety includes identification of the risks associated with the work activities encountered 
by employees working at the San Juan Mine and a review of the adequacy of occupational safety 
programs to protect those employees. In addition, the safety record of the mine is compared to 
the industry standard. 

The analysis for public health focuses on the human health risks from exposure to contaminants 
in air emissions produced by the proposed activities at the mine and from the combustion of coal 
at the Generating Station. The source of emissions includes coal burning (stack emissions), 
operating gas and diesel-fired equipment (DPM, evaluated as part of PM2.5), and coal excavation 
and handling (fugitive dust). Air emissions are assessed for two broad categories of 
contaminants, the criteria pollutants and air toxics, which are assessed under different regulatory 
programs that use different methodologies. The criteria pollutants include PM (PM10 and PM 2.5), 
SO2, NO2, O3, Pb, and CO. Approximately 30 air toxics chemicals were evaluated for the 
Proposed Action. The air toxics evaluated were selected based on studies of coal-fired power 
plants conducted by the Electric Power Research Institute and published in 2009 and 2011 
(EPRI 2009; 2013); details provided in the human health risk assessment (HHRA) (AECOM 
2017e). Below is a discussion of the different criteria for assessing air pollution: 

• Criteria Pollutants. EPA has established NAAQS for the criteria pollutants that are 
based on protecting human health. Individual states have the option to adopt more 
stringent standards and to include additional regulated pollutants. All states in the Four 
Corners region—New Mexico, Arizona, Utah, and Colorado—have adopted the NAAQS 
as promulgated by EPA, as have the American Indian nations in the Four Corners 
region—Navajo Nation, Hopi Tribe, and Southern Ute Indian Tribe. In addition, 
New Mexico has established specific NMAAQS to supplement the Federal standards 
(20.2.3 NMAC). These additional standards apply to NO2, SO2, CO, and TSP, and are 
discussed in Section 3.1.1. EPA’s process for establishing NAAQS is exhaustive and 
thorough. Their mandate is to protect human health with an adequate margin of safety. 
Federal regulations require all six of the NAAQS (e.g., the criteria pollutants) be 
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evaluated periodically to ensure they remain health protective. Each of these evaluations 
represents an extensive process consisting of examining the available health data and 
assessing whether the existing air concentration standard is adequately health-protective. 
In addition, an independent committee of non-EPA experts conducts peer review of the 
EPA’s work and provides the EPA Administrator with advice and recommendations 
regarding the scientific adequacy of EPA’s evaluation. For example, EPA’s most recent 
review for particulates (EPA 2009) consists of thousands of pages summarizing and 
evaluating the many health studies that address particulates. Therefore, in general, if the 
NAAQS are being met, human health, including sensitive subpopulations, is protected; 
however, there is some uncertainty regarding the protectiveness of the NAAQS for 
sensitive populations exposed to PM2.5 (see discussion in Section 3.16.4.1, Alternative 
A−Proposed Action). As described in Section 3.1, Air Quality, the ROI is in attainment 
(i.e., concentrations are below NAAQS) for the criteria pollutants and the Proposed 
Action emissions would not result in any exceedances of NAAQS values even when 
emissions are added to the background concentrations currently present. 

• Air Toxics. Air toxics, also called HAPs, can be emitted from coal combustion (stack 
emissions at the Generating Station), and as fugitive coal dust and operation of mobile 
equipment at the mine. Mobile sources at the mine include diesel-powered draglines, 
loaders, coal haul trucks, support vehicles, and explosives detonation. Air toxics emitted 
from coal combustion and fugitive coal dust were analyzed via an HHRA, discussed 
below. Emissions of DPM from mine equipment are assessed under the criteria pollutants 
as part of the PM2.5. 

Establishing guidelines and standards for air toxics is not the lengthy and rigorous 
procedure required for the criteria pollutants; however, guidelines and standards are peer 
reviewed, periodically updated, and based on the best available health information. Like 
the criteria pollutants, the EPA and other agency guidelines and standard 
recommendations for air toxics are established to protect public health with an adequate 
margin of safety. 

A potentially major impact on public health is one that would result in one or more of the 
following conditions:  

• Air emissions of the criteria pollutants that exceed health-based regulatory limits of the 
CAA, i.e., NAAQS and NMAAQS; 

• Air emissions of air toxics that exceed chronic or acute health standards or guidelines 
(CalEPA 2017; USDOE 2016; EPA 2017l); and 

• Health risks that exceed regulatory goals for HHRA established by government and 
public health agencies. 
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3.16.4.1. Alternative A – Proposed Action 

Worker Safety 

Under the Proposed Action, no new work processes would be introduced that might present new 
or increase existing safety risks to Proposed Action workers. The existing SJCC health and 
safety programs that were developed to comply with the applicable MSHA health and safety 
standards would cover the work processes included in the Proposed Action.  

In terms of San Juan Mine’s safety record, while the facility has received MSHA safety 
citations/orders, the facility has addressed them within the same calendar year. The MSHA 
“Rules to Live By” safety violation rate for the facility is also well below the industry average, 
indicating that SJCC’s current performance is one that is more protective of workers than the 
industry standard. Given the Proposed Action would not present new or increase the existing 
safety risks at the mine, and given the facility’s better than industry average safety violation rate, 
it is expected that the Proposed Action would have a minor impact on worker safety.  

Public Health 

Public health was assessed for two broad categories, direct impacts from the mining operations 
and impacts due to air emissions. For air emissions, potential impacts from the criteria pollutants 
are addressed separately from air toxic impacts. 

Regarding direct impacts from mining, there are no houses located within the DLE area proposed 
for underground mining. As this area is uninhabited, no communities would be directly impacted 
from the mining operation (e.g., effects of subsidence on a residence). Nearby residences (the 
nearest are in the town of Kirtland approximately 550 feet from the DLE) could have 
health/nuisance impacts from noise or off-site traffic. Those impacts are addressed in Sections 
3.14, Noise and Vibration, and 3.9, Land Use, Transportation, and Agriculture, respectively. 
Potential health impacts addressed here are related to air emissions from the mine and from the 
Generating Station and are anticipated to primarily affect communities within the deposition area 
of the ROI (Figure 3.16-2).  

Impacts from Air Emissions - Criteria Pollutants 

The maximum-modeled concentrations of criteria pollutants due to emissions from the mine and 
the Generating Station were below NAAQS values, and remained below the NAAQS even when 
added to background concentrations (see Section 3.1, Air Quality). Because the NAAQS are 
health-based standards, and maximum concentrations are below the NAAQS, health impacts due 
to emissions of criteria pollutants are considered long-term (lasting for the duration of the 
Proposed Action) but minor for the general population. Sensitive subpopulations are discussed 
further below. Although Pb concentrations were below the NAAQS, the HHRA performed a 
supplemental evaluation of the impact of Pb emissions on children’s blood-Pb levels and 
concluded the potential increase in blood-Pb levels in children was extremely small and did not 
contribute to increases in blood-Pb levels in children that would be associated with any 
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measurable health effects (AECOM 2017e). Children are the most sensitive subpopulation for Pb 
exposures.6 

As noted above, there is some uncertainty around whether the PM2.5 NAAQS fully protects 
sensitive subpopulations. PM2.5 is the primary PM size range of concern for human health. PM2.5 

particles are not visible to the naked eye and are able to penetrate to areas of the lungs where gas 
exchange occurs that larger particles cannot reach. Figure 3.16-6 shows a particle size 
comparison. There are two main areas of uncertainty surrounding the protectiveness of the PM2.5 
NAAQS. First, EPA has noted that the toxicity of PM can vary by composition.7 DPM is less 
than 2.5 microns in diameter, so DPM is included in the PM2.5 fraction of PM. DPM is an air 
toxic and is considered “likely to be carcinogenic to humans” by EPA and “carcinogenic to 
humans” by the World Health Organization (EPA 2003c; IARC 2012). Consequently, the 
carcinogenic health effects of PM2.5 may vary according to how much of the 2.5-micron size 
fraction contains DPM and/or other carcinogens, such as heavy metals.  

Figure 3.16-6: Particle Size Comparison 

 
Source: EPA 2011b 

                                                      
6 The maximum predicted increases in child blood Pb levels were 0.000035 micrograms of Pb per deciliter of blood (AECOM 2017e). The 
national Center for Disease Control recommendation of the maximum amount of lead in children is 5 micrograms per deciliter (CDC 2012).  
7 EPA initiated the process of conducting its next review of particulate matter in 2014; this review is in progress (EPA 2016). 
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The NAAQS included an evaluation of the potential carcinogenicity of diesel exhaust as part of 
its last evaluation of PM (EPA 2009) and concluded that for PM2.5 as a whole, the evidence was 
“suggestive of a causal relationship” (the third out of five levels of certainty in assessing whether 
an exposure causes an effect) between long-term exposure to PM2.5 and lung cancer. Information 
on possible carcinogenic effects of DPM was part of the data used to establish the PM2.5 
NAAQS, but the NAAQS is not specific to DPM toxicity. Other components of PM2.5 may cause 
lung cancer besides diesel exhaust, e.g., heavy metals in coal dust such as As and Ni. The 
potential carcinogenic and non-cancer health effects of heavy metals in coal were directly 
assessed in the HHRA. The health effects of DPM were not quantified in the HHRA, but would 
be similar to the health effects estimated for diesel emissions in the Final EIS for the Four 
Corners Power Plan and Navajo Mine Energy Project (OSMRE 2015). In the Four Corners 
Power Plant, cancer risks and non-cancer toxic effects were evaluated and met not-to-exceed 
target health risk goals. As the Proposed Action would have similar diesel emissions, DPM 
health risks would likely meet target health goals8. Therefore, potential impacts related to DPM 
are considered long-term but minor. 

The second main area of uncertainty in the PM2.5 NAAQS is that a NOAEL has not been 
definitively established for PM2.5 (HEI 2010; EPA 2009); therefore, there is some uncertainty as 
to whether populations with compromised respiratory and circulatory systems might experience 
some level of adverse health impacts, even at levels below the NAAQS. Asthmatics may be the 
most sensitive subgroup for PM2.5 (EPA 2009; Nishimura et al. 2013; Patel and Miller 2009).  

The majority of the maximum 24-hour PM2.5 emissions would be due to vehicle activities on the 
roadways and coal handling at the mine (AECOM 2017a). The majority of the increases in 
annual PM2.5 concentrations would be due to the Generating Station (see Table 3.1-32). 
However, the annual predicted maximum increase in PM2.5 is only 2 micrograms per cubic meter 
(see Section 3.1, Air Quality), and both the maximum 24-hour and the maximum annual 
concentrations occur at the fenceline of the mine (Section 3.1) and therefore would not occur in 
an inhabited area. While the maximum predicted concentrations are at the fence line, there are 
smaller increases in concentrations to the south and west of the mine that include inhabited areas 
(AECOM 2017a). The potential health risk to sensitive subpopulations within this area of above 
background concentrations is long-term but minor because of the small increases above 
background and the cumulative concentrations below the NAAQS. Sensitive subpopulations 
include the Native American population in San Juan County within the area of slightly higher air 
concentrations (the southern and western portions, relative to the mine, of the deposition area) 
and any others in the deposition area with compromised respiratory or circulatory systems.  

                                                      
8 Equipment use at Navajo Mine and San Juan Mine are quite similar overall, although how many loaders or dozers are in operation at any one 
time varies depending on activity, but is never more than three. The main difference is in the duration each operates per day – at Navajo Mine 
diesel equipment operates from 10 to 15 hours per day and 5 to 9 hours at night, whereas at San Juan Mine, diesel equipment is operated 9 hours 
per day with the exception of GVBs, which are operated continuously. 
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Impacts of Air Emissions—Air Toxics  

The potential impacts of air toxic emissions were assessed by performing an HHRA to evaluate 
the health effects from residual air toxics contained in fugitive coal dust from the mine and from 
burning the mined coal at the Generating Station (AECOM 2017e). The HHRA was conducted 
according to the HHRA Protocol established by the EPA (EPA 2005b) for hazardous waste 
combustion facilities, which is also considered appropriate for coal-fired plants for risk 
assessment purposes although the actual emissions from these facilities can be very different 
when compared to one another. An HHRA includes five standard steps, shown on Figure 3.16-7. 

Figure 3.16-7: Steps of the Human Health Risk Assessment 

 
The HHRA Protocol (EPA 2005b) recommends three exposure scenarios for persons living in 
the vicinity of a source: (1) residential exposure, (2) farm products consumption exposure (beef, 
pork, chickens, eggs, milk), and (3) fish consumption exposures. While local residents are more 
likely to raise and eat sheep than beef or pork, the risk estimates for all three species would be 
similar. All three exposure scenarios consider the potential exposure of both adults and children 
through direct and indirect exposure pathways. These pathways include inhalation of air toxics 
dispersed in ambient air and ingestion of trace amounts of air toxics that enter the food chain 
through plant uptake and animal ingestion.  



Technical Resource Document  Section 3 
San Juan Mine Deep Lease Extension Affected Environment, Impacts, and Mitigation Measures 

3.16-29 

Compounds enter the food chain through deposition from air to soil, deposition on crops and 
forage, and deposition into watersheds and their associate water bodies. The HHRA used health-
protective (i.e., more likely to overestimate than underestimate exposure) assumptions of the 
amount of exposure that might occur. These exposure assumptions are HHRA protocol default 
values for all sites recommended by EPA (EPA 2005b). For fish ingestion, site-specific exposure 
assumptions were used that took into account the local advisories for fish consumption that are in 
effect for two of the seven water bodies evaluated: Morgan Lake and Lake Farmington. For the 
other five water bodies, the EPA’s default fish ingestion rate from the protocol document 
(EPA 2005b) was used. 

Figure 3.16-8 shows the pathways of exposure assessed in the risk assessment within the 
deposition area. Figure 3.16-9 shows the specific location within the deposition area where risks 
were calculated for residents and farmers. These locations were selected by looking at where 
people actually lived and where the highest predicted air concentrations occur. The locations 
with both people’s homes/farms, and the highest concentrations were used in the risk analysis. 
Risks in the rest of the deposition area, further from higher concentration locations, would be 
lower than risks calculated using the maximum locations.  

Figure 3.16-8: Human Health Exposure Pathways 
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The HHRA also included a pathway to evaluate the health effects of dioxins to nursing infants 
from mother’s milk. This pathway is not illustrated on Figure 3.16-8, health risks from this 
pathway were found to be minor, dioxins from the Proposed Action (Post-SIP period, 2018-
2033) represented an increased dioxin exposure to nursing infants of less than 0.007 percent of 
the average daily dose (i.e., background level) for the U.S. population9 (AECOM 2017e). 
Dioxins from the Pre-SIP period, 2008-2017, represented an increased dioxin exposure to 
nursing infants of less than 0.012 percent of the average daily dose (i.e., background level) for 
the U.S. population10 (AECOM 2017e).  

Step 1 of the risk assessment, the selection of chemicals of potential concern (COPCs), was 
based on two previous studies performed by the Electrical Power Research Institute (EPRI 2009) 
and input from the OSMRE as to the air toxics that would be emitted from burning coal and/or 
were trace elements in coal dust. Based on this analysis, 30 chemicals (including two chemical 
groups – dioxins and PAHs) were evaluated in the risk assessment and are summarized on 
Table 3.16-6. 

Table 3.16-6: Chemicals Evaluated in the Risk Assessment 
Aluminum  Cobalt  Selenium  Sulfuric Acid  
Antimony  Copper  Silver Dioxins 
Arsenic Iron  Vanadium Individual carcinogenic PAHs 
Barium  Lead  Zinc  Acrolein 
Beryllium  Manganese  Chlorine  Benzene 
Boron  Mercury Hydrogen Chloride  Naphthalene 
Cadmium  Molybdenum Hydrogen Cyanide   
Chromium Nickel Hydrogen Fluoride  
Source: AECOM 2017e 
PAH = polycyclic aromatic hydrocarbon; six carcinogenic PAHs were evaluated: benzo(a)pyrene; benzo(a)anthracene; chrysene; benzo(b,j,k) 
fluoranthene; dibenz(a,h) anthracene, and indeno(1,2,3-cd)pyrene) 

For Step 2, known emissions rates of the COPCs were input into the modeling program to 
estimate the concentrations of COPCs in air, soil, water, and food at the location of maximum 
inhalation or deposition. These modeled “exposure concentrations” were combined with the 
exposure factors prescribed in the protocol and, where applicable, site-specific fish ingestion 
rates, to estimate a chemical dose for each COPC for the residents, farmers, and fishermen 
populations. Cancer risks and non-cancer hazards were estimated by combining the dose 
estimates from Step 2 with estimates of chemical toxicity (Step 3), called toxicity criteria. 
Toxicity criteria provide a quantitative estimate of the relationship between the magnitude of 
exposure and the likelihood of adverse effects. Adverse effects are assessed differently for cancer 
outcomes versus non-cancer toxic effects. 
                                                      
9 Percentages of average daily dose ranged from 0.0001 percent to 0.0061 percent, depending on the scenario (AECOM 2017e). Because dioxins 
are ubiquitous in the environment, all nursing mothers pass some dioxins to their infants in milk, and this level has been measured and an average 
daily dose for the population calculated by EPA (EPA 2005b). This average was used as the comparison value in the HHRA.  
10 Percentages of average daily dose ranged from 0.0002 percent to 0.0113 percent, depending on the scenario (AECOM 2017e). Because dioxins 
are ubiquitous in the environment, all nursing mothers pass some dioxins to their infants in milk, and this level has been measured and an average 
daily dose for the population calculated by EPA (EPA 2005b). This average was used as the comparison value in the HHRA.  
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The results of the quantitative risk calculations (Step 4) were evaluated against EPA’s not-to-
exceed risk thresholds. Because EPA’s default assumption is that there is no exposure to a 
carcinogen that is completely safe, cancer is evaluated as an increased likelihood of occurring as 
a result of exposure to a particular chemical. This increased risk of developing cancer from a 
site-related environmental exposure is defined as the excess cancer risk, that is, in excess of a 
background cancer risk of approximately one chance in 40 (0.4, or 4 x 10–1) for the U.S. 
population (National Cancer Institute 2017). For cancer risks, the not-to-exceed thresholds range 
from a risk of 10-4 to 10-6, or a cancer risk of one in 10,000 to a risk of one in a million. Risks of 
cancer below one chance in a million are considered negligible. For chemicals with non-cancer 
toxicity, evidence shows that there is a safe level. Non-cancer acceptable thresholds are a hazard 
index of 1 (unity). At a hazard index of one, the site dose is equal to the safe dose and no adverse 
effects would be expected. For hazard indices greater than 1, there is relative increase in risk of 
adverse effects as the calculated hazard index increases from a hazard index of 1. 

The results of the HHRA are presented in Table 3.16-7 for pre-SIP conditions (representing the 
incremental risk from 2008-2017), the post-SIP period of 2018 through 2033, and the combined 
pre- and post-SIP risks (AECOM 2017e). As shown on the table, cancer risks are 100 to a 
1,000-times lower than the one in a million not-to-exceed risk threshold for cancer. Non-cancer 
hazards are also 100 to a 1,000-times lower than a hazard index of 1 for non-cancer effects.  

The highest cancer risks for the combined pre- and post-SIP period (reflecting the incremental 
risk from 2008-2033) were found for farmers and fishermen fishing in Morgan Lake (the cooling 
water forebay for the adjacent Four Corners Power Plant), and the highest non-cancer hazards 
were for adults and children eating fish from Morgan Lake11. However, even in these cases the 
hazardous indices were substantially below 1.  

Cancer risks and non-cancer hazards are based on long-term regular exposure over many years, 
based on an estimate of the average concentrations that are emitted over time. For air emissions, 
there are short-term “spikes” of higher concentrations of chemicals that could result in an 
immediate health effect. The HHRA also examined the potential for these “acute” health risks 
from inhaling these short-term, maximum concentrations emitted from the Generating Station. 
The health risks due to acute inhalation were also well below target not-to-exceed health goals 
for non-cancer effects, indicating no adverse health effects would be expected, see Table 3.16-8. 

                                                      
11 Risk calculations assume people are eating fish at the rate recommended by the existing fish advisories for the lake.  
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Table 3.16-7: Risk Summary for Mine and Generating Station Emissions, 2008-2033 

  
Pre-SIP 

(2008-2017) 

After Implementation of the 
SIP 

(2018-2033) 

Pre-SIP plus Post-SIP 
(2008-2033) 

Receptor Scenario Cancer Risk Hazard Index Cancer Risk Hazard Index Cancer Risk Hazard Index 
Residenta resident-adult 6E-09 8E-03 7E-09 3E-03 1E-08 1E-02 

 resident-child 4E-09 8E-03 3E-09 3E-03 7E-09 1E-02 
Farmerb farmer-adult 2E-08 6E-03 2E-08 4E-03 4E-08 9E-03 

 farmer-child 2E-08 6E-03 8E-09 4E-03 2E-08 1E-02 
Fisher at Animas Riverc fisher-adult 9E-09 8E-03 7E-09 5E-03 2E-08 1E-02 

 fisher-child 5E-09 8E-03 3E-09 4E-03 9E-09 1E-02 
Fisher at Chaco Riverc fisher-adult 7E-09 8E-03 7E-09 5E-03 1E-08 1E-02 

 fisher-child 5E-09 8E-03 3E-09 4E-03 8E-09 1E-02 
Fisher at Lake Farmington fisher-adult 6E-09 8E-03 7E-09 4E-03 1E-08 1E-02 

 fisher-child 5E-09 8E-03 3E-09 5E-03 8E-09 1E-02 
Fisher at Jackson Lakec fisher-adult 9E-09 9E-03 8E-09 6E-03 2E-08 1E-02 

 fisher-child 5E-09 9E-03 3E-09 5E-03 9E-09 1E-02 
Fisher at La Plata Riverc fisher-adult 9E-09 8E-03 7E-09 5E-03 2E-08 1E-02 

 fisher-child 5E-09 8E-03 3E-09 4E-03 9E-09 1E-02 
Fisher at Middle San Juan River (east)c fisher-adult 7E-09 8E-03 7E-09 5E-03 1E-08 1E-02 

 fisher-child 5E-09 8E-03 3E-09 4E-03 8E-09 1E-02 
Fisher at Middle San Juan River (west)c fisher-adult 7E-09 8E-03 7E-09 5E-03 1E-08 1E-02 

 fisher-child 5E-09 8E-03 3E-09 5E-03 8E-09 1E-02 
Fisher at Mancos Riverc fisher-adult 7E-09 8E-03 7E-09 5E-03 1E-08 1E-02 

 fisher-child 5E-09 8E-03 3E-09 4E-03 8E-09 1E-02 
Fisher at Morgan Lakec,d fisher-adult 2E-08 2E-02 2E-08 2E-02 3E-08 4E-02 

 fisher-child 1E-08 2E-02 8E-09 2E-02 2E-08 4E-02 
Fisher at Upper San Juan Riverc fisher-adult 6E-09 8E-03 7E-09 4E-03 1E-08 1E-02 

 fisher-child 4E-09 8E-03 3E-09 4E-03 7E-09 1E-02 
Source: AECOM 2017e 
SIP – State Implementation Plan 
Notes: All fishers are located at the worst-case resident location, the only difference being the source of fish. Risks and hazards are expressed in scientific notation, where “E” is the power of 10. 
Specifically, for cancer risks, the notation “5E-09” is 5 x 10-9, well below the de minimis not-to-exceed threshold of 1 x 10-6. Similarly, the non-cancer hazard index of 5E-03 is 0.005, well below the 
hazard index threshold of 1. 
a Results are for worst-case resident out of eight locations considered. 
b Results are for worst-case farmer out of seven locations considered. 
c All drinking water for fishers assumed to come from Lake Farmington. 
d Risk for Morgan Lake fisher was computed by multiplying Middle San Juan River (east) fisher by ratio of Morgan Lake ingestion rate to Protocol (EPA 2005b) ingestion rate and then adding that 
value to the calculated Morgan Lake fisher risk. This accounts for the fact that Middle San Juan River is the main source of water for Morgan Lake 
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Table 3.16-8: Acute Inhalation Risk Summary, 2008-2033 

Receptor Scenario 
Pre-SIP 

Hazard Index 
Target Goal = 1 

Post-SIP 
Hazard Index 

Target Goal = 1 
Maximum Acute Inhalation Adult/Child 0.7 0.3 
Resident Acute Inhalationa Adult/Child 0.03 0.02 
Farmer Acute Inhalationb Adult/Child 0.02 0.01 
Source: AECOM 2017e 
SIP = State Implementation Plan 
a Results are for worst-case resident out of eight locations considered. 
b Results are for worst-case farmer out of seven locations considered. 

The HHRA process is designed to conservatively estimate health risks. Therefore, the risk 
assessment results, which are all well below not-to-exceed thresholds, lead to predicted 
incremental risks from air toxics emissions to be long-term but minor. There is a high degree of 
confidence in this conclusion because conservative assumptions were used in the HHRA 
resulting in the likely overestimation of risk. Even with overestimation, risks were well-below 
threshold goals. Examples of some key areas of likely overestimation are as follows: 

• Risk results assume a substantial part of the diet of the residential farmer is home grown, 
with homegrown produce, beef, milk, chicken, eggs, and pork all consumed several times 
per week for an entire lifetime. Based on the local health information (Section 3.16.2.2, 
Public Health), this is an overestimation of homegrown food consumption relative to 
local Native American populations within the deposition area.  

• Risk results were calculated at the maximum occupied deposition point and assumed that 
a family lives at that location for 70 years without leaving the home. People are generally 
not at home 24-hours a day, 7 days per week for a lifetime. In addition, while the 
estimated concentrations at the maximum deposition point are a maximum average 
concentration (not an absolute maximum), the maximum average at a specific location 
does not reflect average concentration within the area. Over 70 years, people would be 
exposed to an average concentration within an “exposure area,” rather than a maximum 
average concentration at a single exposure point. A larger exposure area more 
representative of actual human activity patterns would extend beyond the home and 
include work, school, and other locations, such as local recreation areas, where people 
spend their time. Air concentrations in a larger area would be lower than at the maximum 
average concentration point, and thus calculated health risks would also likely be lower. 

• All the toxicity criteria used in the risk calculations include safety factors to ensure the 
criteria are protective of health. 
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3.16.4.2. Alternative B – Continuation of San Juan Mine Operations Following Generating 
Station Shut-Down in 2022 

All mining techniques under Alternative B would be identical to the techniques in the Proposed 
Action (Alternative A), with the exception that the coal reserves of 2023 through 2033 may be 
exported to a non-local market, rather than burned locally. Impacts on worker safety would 
remain the same as for Alternative A as there would be no changes to mining practices. Impacts 
on public health in the ROI would be positive relative to Alternative A due to the removal of a 
large source of air pollution. As noted in Section 3.16.3, Changes to Affected Environment due 
to Compliance with the SIP, reductions in air pollution would result in improvements in 
respiratory health and other diseases that can be acerbated by air pollution (e.g., diabetes). With 
the closing of the Generating Station, there would be a significant reduction in air pollution in 
the area. The positive health impacts on air pollution-related diseases due to lower concentrations 
of air pollutants cannot be readily quantified due to the complexity of health causes and 
outcomes, particularly for the Native American population. Improvements in outdoor air quality 
may not have a large benefit to the Native American population due to: (1) the poor indoor air 
quality of many homes that burn coal for heating, and (2) because improvements in air quality 
would not impact other health factors for Native Americans such as poverty and lack of access to 
health care. Because the mine would continue operations, Section 3.11, Social and Economic 
Values, concluded that economic conditions for Alternative B would be similar to Alternative A. 

It is not known where the coal produced by San Juan Mine after 2022 would be burned or 
otherwise used, although transportation of coal to another location would result in greater mobile 
source air emissions. If the coal is burned using similar emission controls that are in place at the 
Generating Station, and burned in an area with a similar health profile to San Juan County, then 
the health effects would be similar to those described for the Proposed Action and would be 
expected to be minor. 

3.16.4.3. Alternative C – No Action 

Under this alternative, the ASLM would not approve the mine plan modification and mining 
within the DLE would cease on August 31, 2019, and without another source for coal, it is 
assumed the Generating Station would close in 2020. The health benefits of removal of the air 
emissions due to the Generating Station would be the same as described for Alternative B, except 
they would occur 2 years sooner; however, the adverse economic impacts would be greater than 
described for Alternative B. Section 3.11, Social and Economic Values, discusses the major 
socioeconomic impacts that the loss of approximately 900 jobs and associated spending would 
have in the region. Because of the association between health and socioeconomic status, lower 
levels of employment and economic activity would likely result in lower health for the local 
population due to issues like poorer nutritional status and more difficulty in accessing 
health care.  

Surface reclamation activities for surface mining and surface disturbance from underground 
mining would take place under this Alternative. Decommissioning of all facilities would be 
managed in accordance with Federal environmental regulations, including the disposal and 
removal of wastes and safety hazards (see Section 3.15, Hazardous and Solid Wastes). 
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4. CUMULATIVE EFFECTS 

This section assesses the cumulative impact of the Project-specific impacts of the Alternatives 
analyzed together with past, present, and reasonably foreseeable projects in the study area. 
Although Project-specific impacts may be minor, when taken together with past, present, and 
reasonably foreseeable impacts of other projects, the impacts may be cumulatively major. The 
CEQ regulations for implementing the procedural provisions of NEPA define cumulative 
impacts as those impacts “on the environment which result from the incremental impact of the 
action when added to other past, present, and reasonably foreseeable future actions regardless of 
what agency (Federal or non-Federal) or person undertakes such other actions” (40 CFR 1508.7).  

Past projects are typically accounted for as part of the existing, or “baseline” environment, 
although, in some cases, specific past projects may be identified (CEQ 2005). This analysis 
includes past actions as the existing environment and includes site-specific information regarding 
past action in the vicinity of the San Juan Mine.  

The CEQ developed a guidance document, Considering Cumulative Effects under the National 
Policy Act (CEQ 1997b), and the EPA augmented this guidance in 1999 with Consideration of 
Cumulative Impacts in EPA Review of NEPA Documents (EPA 1999). These documents provide 
significant guidance for cumulative impact analysis, and this analysis follows these two guidance 
documents to the extent applicable.  

Both guidance documents stress the importance of scoping to the cumulative impact analysis 
section. In this analysis, public scoping comments identified issues and projects to be considered. 
The scoping process was enhanced by conducting extensive public agency scoping, including 
work with the cooperating agencies. Comments received during the scoping period helped to 
establish the geographic scope, the timeframe for each action and the analysis, and other actions 
and projects that may affect the resources of concern. This enhanced scoping effort produced the 
list of projects to be considered in the cumulative impact assessment. 

The specific geographic scale of the cumulative impact analyses depends upon the resource 
under consideration. In general, the ROI for cumulative impacts differs for the specific resource 
under consideration. For example, for water quality, the appropriate scale is the watershed; for 
air quality, the appropriate scale is the airshed; for socioeconomics, the appropriate scale is the 
affected county and state.  

The type of impact for each project under consideration is also central to the analysis. To be 
considered for cumulative impacts, the other projects must have effects on the environment, and 
those effects must be of a similar type to that for the proposed action and alternatives. By its 
nature, a cumulative impact assessment evaluates effects that may be individually minor, but 
cumulatively major. However, the integration of contributing incremental and multi-media 
effects is discussed within each resource category. Criteria for assessing if a cumulative impact is 
minor, moderate, or major, each analysis relies upon the threshold or significance criteria 
provided in the resource analyses in Section 3. 
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Finally, the time period of the analysis and the timing of impacts of individual projects control 
cumulative impacts. The time period of the analysis for cumulative impacts includes the 
timeframe from when the DLE Proposed Mine Plan Revision was originally approved by 
OSMRE in 2008 through the reclamation period for the San Juan Mine. For the timing of 
impacts of individual projects, the life cycle of a project is the key factor; for example, a simple 
life cycle could be construction, followed by operations, followed by termination activities. For 
each element of the life cycle, the impacts may differ in type and intensity. The cumulative 
impact analysis must recognize the temporal variation in the effects of individual projects prior 
to quantifying the integrated impacts. 

4.1. PROJECT CONSIDERED IN CUMULATIVE EFFECTS ANALYSIS 
Considering the CEQ guidance, an initial list of projects, actions, and existing facilities in the 
Four Corners region was developed. This list was augmented during scoping and with input from 
the Cooperating Agencies. The list was refined based on the geographic scope, temporal scale, 
and type of impact that may occur, compared to the Proposed Action and alternatives.  

The projects/actions presented in Table 4.1-1 and Figure 4.1-1 meet both the temporal and spatial 
criteria to be considered in the cumulative analysis. A project would meet the temporal criteria if 
that action has already occurred, is ongoing, or is “reasonably foreseeable” within the timeframe 
of the analysis (2008-2033, plus the reclamation period for the San Juan Mine). Reasonably 
foreseeable projects are those that are funded for future implementation, have all relevant permits 
and approvals, or are included in firm near-term plans that would be implemented during the 
timeframe of the Proposed Action. Since the Proposed Action would extend operations of the 
San Juan Mine through 2033, the list includes all reasonably foreseeable projects that have the 
potential to be executed within this long-term time frame. Types of actions with firm near-term 
plans include: 

• Actions for which NEPA documents are in preparation or finalized;  

• Actions in a detailed design or planning phase; 

• Actions listed in formal Notices of Intent published in the Federal Register or State 
publication clearinghouses; 

• Actions for which enabling legislation has been passed or a Memorandum of 
Understanding has been signed; and, 

• Actions that have been submitted to Federal and State regulators to begin the permitting 
process (i.e., land use/right-of-way (ROW) applications). 

Projects and actions that meet the long-term criteria for inclusion in the cumulative effects 
analysis include all existing projects, projects with near-term plans, as stated above, and projects 
that have plans to operate at any time during the timeframe of the Proposed Action. 
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A project would meet the spatial criteria if that action could have an environmental effect in 
same ROI as the Proposed Action. Considering that environmental impacts are manifested in 
various ways depending on the resource category, the cumulative study area for each resource 
was developed specifically for that resource’s potential ROI. For example, air emissions can 
travel long distances, whereas noise would travel shorter distances. 

After a review of existing and proposed projects in the relative vicinity of the San Juan Mine, the 
following types of projects could have environmental consequences that are similar to the 
Proposed Action, and therefore have the potential for cumulative impacts:  

1. Energy Generation and Transmission Projects 
2. Oil and Gas Projects 
3. Mining Projects 
4. Transportation Projects 
5. Water-Related Projects 
6. Other Development Projects 

Table 4.1-1 provides a comprehensive list of these project types in the vicinity of the proposed 
Project and includes a brief description of each project. The table also provides a rationale for 
why each project is either carried forward or excluded from the cumulative effects analysis. 
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Table 4.1-1: Projects Considered in the Cumulative Effects Analysis 

Project Name Status Project Description Location Rationale for Consideration or 
Elimination 

Energy Generation and 
Transmission Projects     

Four Corners Power Plant  Existing 

The Four Corners Power Plant is operated by APS and 
currently consists of two coal-fired, pressurized units 
that generate 720 gross MW of electricity. Until 
January 2014, the generating station operated five units 
and generated 1,540 MW of electricity. As a result of 
the FIP, EPA required APS shut-down Units 1, 2, and 
3 on December 31, 2013. The Final Implementation 
Plan also required APS to install selective catalytic 
reduction equipment on Units 4 and 5 at the Four 
Corners Power Plant by July 2018. These measures 
reduced post-2018 emissions of NOX by 87%, fugitive 
dust by 58%, Hg by 81%, and Se by 85%. The lease 
agreement for the Four Corners Power Plant allows the 
facility to continue operations through 2041 (OSMRE 
2015). 
The project Biological Opinion (U.S. Fish and Wildlife 
Service 2015) was attached to the ROD. The 
Biological Opinion contains conservation measures 
designed to offset project impacts on threatened and 
endangered species, primarily the Colorado 
pikeminnow and the razorback sucker. The major areas 
addressed in the conservation measures are reduction 
of larval fish impingement and entrainment at the 
power plant diversion structure; non-native fish control 
measures; construction of fish passage structures; 
monitoring for effects of Se and Hg in listed fish; fish 
habitat improvement within the San Juan River 
channel; support for the SJRRIP; water temperature 
effects study on Colorado pikeminnow; and 
implementation of surveys for southwestern willow 
flycatcher, western yellow-billed cuckoo, and 
endangered plant species. 

On the Navajo Nation, 
about 19 miles west of 
Farmington, 
New Mexico 

This is an existing generating 
station, and compliance with BART 
would occur within the same 
timeframe as the Proposed Action 
and alternatives. Therefore, for the 
purposes of this cumulative effects 
analysis, the facility as in 
compliance with BART is 
considered in the cumulative effects 
analysis. 
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Project Name Status Project Description Location Rationale for Consideration or 
Elimination 

Navajo Generating Station  Existing 

Navajo Generating Station is a coal-fired power plant 
with a capacity of 2,250 MW from three 750-MW 
units. Navajo Generating Station serves electric 
customers in Arizona, Nevada, and California. It began 
producing commercial power in 1974. The power plant 
is served by coal mined at Peabody’s Kayenta mining 
operations (see below under Mining), which is located 
50 miles to the east of Navajo Generating Station and 
hauled by the Black Mesa and Lake Powell Railroad. 
Salt River Project and Peabody submitted applications 
to the Bureaus of Reclamation (BOR), for a lease 
extension to operate to December 22, 2019. On July 1, 
2017, the president of the Navajo Nation signed a lease 
extension securing Navajo Generating Station rights to 
water infrastructure, railroad lines, and transmission 
lines through 2019. The lease ends in 2019, at which 
point retirement activities would begin (NGSPower 
2017). The Bureau of Indian Affairs and BOR 
published a Final EA and Finding of No Significant 
Impact in November 2017, which found no significant 
impacts of the lease extension (BOR and BIA 2017). 

About 5 miles east of 
Page, Arizona 

This is an existing generating 
station. For the purposes of this 
cumulative analysis, this project is 
assumed to continue operations 
through 2019.  

Escalante Generating 
Station  Existing 

Escalante Generating Station, located in Prewitt, New 
Mexico, is a single-unit, 250 MW, coal-fired power 
plant, constructed in 1984. Escalante Generating 
Station is owned and operated by Tri-State Generation 
& Transmission Association, a cooperative. Western 
Fuels Association purchases coal from the Lee Ranch 
Mine and operates the Escalante-Western Railway to 
transport it to the Escalante Generating Station. 
Western Fuels Association provided 0.72 million tons 
of coal to Escalante Generating Station in 2014 
(Western Fuels Association 2017).  

Prewitt, New Mexico, 
27 miles northwest of 
Grants, New Mexico 

This is an existing generating station 
that would operate during the life of 
the proposed lease amendment. 
Therefore, this facility is considered 
in the cumulative effects analysis.  

Animas/Bloomfield Power 
Plant Existing 

Animas/Bloomfield Power Plant is a 51 MW 
cogeneration and natural gas power plant, owned and 
operated by the City of Farmington.  

Bloomfield, 
New Mexico 

This is an existing generating station 
that would operate during the life of 
the proposed lease amendment. 
Therefore, this facility is considered 
in the cumulative effects analysis. 
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Project Name Status Project Description Location Rationale for Consideration or 
Elimination 

Comanche Generating 
Stations Existing 

Comanche Generating Station is a cogeneration 1,410 
MW power plant owned by Xcel Energy. Two of the 
power plant’s units were constructed in the 1970s. Unit 
3 was constructed in 2005 and became operational in 
2010 (OSMRE 2015). 

Pueblo, Colorado 

This is an existing generating station 
that would operate during the life of 
the proposed lease amendment. 
Therefore, this facility is considered 
in the cumulative effects analysis. 

Milagro Power Plant Existing 

The Milagro power plant is a natural gas power plant 
that consists of two 61 MW units and is owned and 
operated by William Field Services. The first 61 MW 
unit was installed in 1981 and the second was installed 
in 1996 (OSMRE 2015). 

Bloomfield, 
New Mexico 

This is an existing generating station 
that would operate during the life of 
the proposed lease amendment. 
Therefore, this facility is considered 
in the cumulative effects analysis. 

Cimarron Solar Facility Existing 

The Cimarron Solar Facility is a large-scale solar 
photovoltaic plant located in Colfax County, New 
Mexico. It is owned by Southern Power and has a 30-
MW capacity. Electricity generated by the plant serves 
a 25-year power purchase agreement with Tri-State 
Generation and Transmission Association and serves 
consumers across Colorado, Nebraska, New Mexico, 
and Wyoming (OSMRE 2015). 

Colfax County, 
New Mexico 

This is an existing solar facility with 
a purchase agreement in place that 
extends to 2035. Therefore, this 
facility is considered in the 
cumulative effects analysis. 

Coronado Generating 
Station Existing 

The Coronado Generating Station is a coal-fired power 
plant owned and operated by Salt River Project. It 
consists of two units that together produce 773 MW. 
Unit 1 was constructed in 1979 and the second unit 
was constructed in 1980 (OSMRE 2015). 

Apache County, Arizona 

This is an existing generating station 
that would operate during the life of 
the proposed lease amendment. 
Therefore, this facility is considered 
in the cumulative effects analysis. 

Springerville Generating 
Station Existing 

The Springerville Generating Station is a coal-fired 
power plant owned and operated by Salt River Project. 
It consists of four units. The first two units each 
produce 380 MW and were installed in 1985 and 1990, 
respectively. The third and fourth units each produce 
400 MW and were installed in 2006 and 2009, 
respectively (OSMRE 2015). 

Apache County, Arizona 

This is an existing generating station 
that would operate during the life of 
the proposed lease amendment. 
Therefore, this facility is considered 
in the cumulative effects analysis. 

Fountain Valley Power 
Plant Existing 

The Fountain Valley Facility is a 240-MW simple 
cycle, natural gas-fired, peaking facility that was 
constructed and became operational in 2001 (OSMRE 
2015). 

El Paso County, 
Colorado 

This is an existing generating station 
that would operate during the life of 
the proposed lease amendment. 
Therefore, this facility is considered 
in the cumulative effects analysis. 
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Project Name Status Project Description Location Rationale for Consideration or 
Elimination 

Front Range Power Plant Existing 

The Front Range Power Plant is a 480 MW combined 
cycle, air-cooled condenser plant that consists of two 
General Electric 7FA combustion turbines, two Vogt-
NEM three pressure heat recovery steam generators 
and one Alstom steam turbine. Operations began in 
2003 (OSMRE 2015). 

El Paso County, 
Colorado 

This is an existing generating station 
that would operate during the life of 
the proposed lease amendment. 
Therefore, this facility is considered 
in the cumulative effects analysis. 

Martin Drake Generating 
Station Existing 

The Martin Drake Generating Station is a coal-fired 
power plant owned and operated by the City of 
Colorado Springs. It consists of three units with a total 
capacity of 257 MW. The units were installed and 
became operational in 1962, 1968, and 1974 (OSMRE 
2015). 

El Paso County, 
Colorado 

This is an existing generating station 
that would operate during the life of 
the proposed lease amendment. 
Therefore, this facility is considered 
in the cumulative effects analysis. 

Nucla Generating Station Existing 

Nucla Generating Station is a coal-fired power plant 
owned and operated by Tri-State Generation and 
Transmission. It consists of four units, three 12 MW 
units, and one 79 MW unit, for a total capacity of 114 
MW. The 12 MW units were all installed in 1959 and 
the 79 MW unit was installed in 1991 (OSMRE 2015). 

Montrose County, 
Colorado 

This is an existing generating station 
that would operate during the life of 
the proposed lease amendment. 
Therefore, this facility is considered 
in the cumulative effects analysis. 

Bluffview Power Plant Existing 

The Bluffview Power Plant, constructed in 2004 and 
operational in 2005 consists of a single natural gas 
turbine that produces a total of 60 MW (OSMRE 
2015).  

San Juan County, 
New Mexico 

This is an existing generating station 
that would operate during the life of 
the proposed lease amendment. 
Therefore, this facility is considered 
in the cumulative effects analysis. 

Delta-Person Generating 
Project Existing 

Established in 2000, the Delta-Person Generating 
Station is owned and operated by Delta Power LLC 
and John Hancock Insurance. The facility consists of a 
single natural gas turbine that produces 132 MW 
(OSMRE 2015).  

Bernalillo County, 
New Mexico 

This is an existing generating station 
that would operate during the life of 
the proposed lease amendment. 
Therefore, this facility is considered 
in the cumulative effects analysis. 

Reeves Generating Project Existing 

Established in 1958, the Reeves Generating Station is 
owned and operated by PNM and consists of three 
natural gas turbines that produce a total of 154 MW 
(OSMRE 2015).  

Bernalillo County, 
New Mexico 

This is an existing generating station 
that would operate during the life of 
the proposed lease amendment. 
Therefore, this facility is considered 
in the cumulative effects analysis. 
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Valencia Power Plant Existing 

Established in 2007, the Valencia Power Plant is 
owned by Southwest Generation and consists of two 
natural gas turbines that produce a total of 319 MW 
(OSMRE 2015).  

Valencia County, 
New Mexico 

This is an existing generating station 
that would operate during the life of 
the proposed lease amendment. 
Therefore, this facility is considered 
in the cumulative effects analysis. 

Energy Utility Corridor 
Planning Planned 

The final programmatic EIS to designate energy 
corridors in 11 western states was published in 2008 by 
an interagency project management team (Department 
of Energy, BLM, USFS, and Department of Defense) 
to identify energy utility corridors for the 
implementation of Section 368 of the Energy Policy 
Act of 2005 (designation of West-wide energy 
corridors). The ROD was published in January 2009. 
Only one new energy corridor in San Juan County was 
analyzed in the study – 80-273 – running north-south 
from San Juan National Forest in Colorado, through 
the southern Ute Reservation, and into San Juan 
County, New Mexico, terminating at approximately 
Zia Pueblo, New Mexico (BLM 2009). 

Various locations 
throughout the western 
U.S. 

This project meets the criteria for 
consideration in the cumulative 
effects analysis. 

Sunshine Wind Project 
(Hopi) Planned 

The Hopi Tribal Council and the Coconino County 
Planning & Zoning Department approved the project. 
The proposed Sunshine Wind Park in eastern Coconino 
County is the most fully developed and market-ready 
wind project in Arizona. Approximately 40 wind 
turbines would be installed and provide 60 MW of 
generating capacity. The wind park was targeted for 
development in 2007, and turbines would be sited on a 
combination of Hopi private fee lands and private 
ranch lands (Bar-T-Bar Ranch and other private lands); 
however, the project was delayed due to purchase 
issues with APS, a viewshed lawsuit by a nearby 
landowner, and rising costs of materials (OSMRE 
2015). 

35 miles east of 
Flagstaff near the 
Meteor Crater exit along 
I-40 

Although project implementation 
has been delayed, it is foreseeable 
that the project would be 
implemented during the timeframe 
of the proposed project. Therefore, 
this project meets the criteria for 
consideration in the cumulative 
effects analysis. 
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Oil and Gas Projects     

San Juan Refinery, 
Bloomfield Existing 

Giant owns and operates the Bloomfield oil and gas 
refinery, located on 285 acres near Farmington, New 
Mexico. The total approximate refining capacity of the 
refinery is 16,600 barrels per day. A locally produced, 
high-quality crude known as Four Corners Sweet is the 
primary feedstock, although the supply is 
supplemented, as necessary, with other feedstocks 
from within and outside the Four Corners area. Crude 
oil supply to the refinery comes primarily from the 
Four Corners area and is either collected by Giant’s 
pipeline network or delivered by truck transports to 
pipeline injection points and/or refinery tankage 
(OSMRE 2015).  

Bloomfield, 
New Mexico 

This is an existing facility that 
would operate during the timeframe 
of the proposed project and is 
therefore considered in the 
cumulative effects analysis. 

San Juan River Gas Plant Existing 

The San Juan River gas plant is a natural gas treatment 
plant owned by Western Gas Resources and located 
near Fruitland, New Mexico. The San Juan River Gas 
Plant consists of several units: a purification plant, a 
natural gasoline plant, a compressor station, and a 
dehydration unit. 
The gas plant facility includes compression, amine gas 
treating, liquids stabilization, Claus sulfur recovery 
plant, dehydration, and a cryogenic liquid recovery 
plant. The plant produces a lean, dry residue gas 
stream, a mixed natural gas liquid stream, and a liquid 
sulfur stream. The liquid products contain ethane, 
propane, butanes, pentanes, and heavier components. 
The plant handles regulated flammables such as 
ethane, propane, mixed butanes, and mixed pentanes. 
The plant uses an amine process to remove CO2 and 
hydrogen sulfide (H2S) but does not contain threshold 
quantities of any materials classified as toxic (OSMRE 
2015).  

Located about 10 miles 
west of Farmington, 
New Mexico 

This is an existing facility that 
would operate during the timeframe 
of the proposed project and is 
therefore considered in the 
cumulative effects analysis. 
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Transwestern Pipeline 
Company’s Phoenix 
Expansion Project 

Existing 

The Phoenix Expansion Project expands the 
Transwestern Pipeline Company’s natural gas pipeline 
system by approximately 260 miles from its mainline 
in Yavapai, County, Arizona to delivery points in the 
Phoenix metropolitan area market. As part of the 
overall project, in 2006, Transwestern built 
approximately 25 miles of pipeline l parallel to its 
existing San Juan Lateral, in San Juan County. The 
pipeline is currently in service. The San Juan Lateral 
extends from San Juan County, New Mexico, to 
connect with Transwestern’s mainline in McKinley 
County, New Mexico, and is located approximately 15 
miles or further from the study area (OSMRE 2015). 

San Juan County, 
New Mexico 

This is an existing pipeline and 
meets the criteria for consideration 
in the cumulative effects analysis. 

Mid-America Pipeline Existing 

BLM approved a proposed natural gas liquids pipeline 
project in 2005 and granted ROWs and temporary use 
permits for 12 pipeline sections that were constructed 
by the Mid-America Pipeline Company. Parallel 
sections of pipeline total 202 miles along an 840-mile 
route between Granger and Wamsutter areas in 
Wyoming, and Hobbs, New Mexico. The pipelines are 
8 to 16 inches in diameter, buried, steel, and carry 
natural gas liquids. Existing ancillary facilities, 
including pump stations, were expanded to have more 
capacity (OSMRE 2015). 

Passes through San Juan 
County, New Mexico (to 
pass through Huerfano, 
New Mexico, 30 miles 
east of the project site) 

This is an existing pipeline and 
meets the criteria for consideration 
in the cumulative effects analysis. 

Ciniza Refinery Existing 

Giant owns and operates the Ciniza refinery. The total 
approximate refining capacity of the refinery is 26,000 
barrels per day. A locally produced, high-quality crude 
known as Four Corners Sweet is the primary feedstock. 
Crude oil supply to the refinery comes primarily from 
the Four Corners area and is either collected by Giant’s 
pipeline network or delivered by truck (OSMRE 
2015).  

Near Gallup, 
New Mexico 

This is an existing refinery and 
meets the criteria for consideration 
in the cumulative effects analysis. 

Western Oil & Gas 
Proposed Drilling Planned 

Western Oil and Gas has proposed approximately 600 
natural gas wells in eastern Burnham Chapter 
extending north into Upper Fruitland and 
Nenahnezad/San Juan Chapters. The installation of 
each well would require well pads (approximately 50 

NAPI area, Navajo 
Reservation, 
New Mexico 

This project meets the criteria for 
consideration in the cumulative 
effects analysis. 
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by 50 feet each) and construction areas, in addition to 
access roads, pipelines, or distribution power lines as 
needed (for productive wells). The Bureau of Indian 
Affairs (BIA) would perform NEPA review on this 
project (OSMRE 2015). 

Oil & Gas Development 
on BLM Lands - 
Farmington Field Office 

Planned 

The RMP for the lands managed by the BLM/FFO 
includes development of 9,942 new oil and gas wells 
from 2003 and 2023 in the San Juan Basin, allowing 
for about 16,100 acres of long-term disturbance. The 
RMP area includes the DLE and consideration of wells 
within the Project area (BLM 2003). 

San Juan County, 
New Mexico 

This project meets the criteria for 
consideration in the cumulative 
effects analysis. 

Oil and Gas Development 
on BLM and USFS Lands 
- Tres Rios Field Office 

Planned 

Under the approved RMP, approximately 1.65 million 
acres of USFS- and BLM-managed land, as well as an 
additional 0.91 million acres of private land, in the San 
Juan Basin would be made available to oil and gas 
leases during the project period. A Final EIS analyzing 
impacts was released September 2013. The Final EIS 
states that approximately 2,900 new wells may be 
drilled within all jurisdictions in the planning area over 
the next 15 years. The Final RMP and ROD was 
approved in February 2015 (BLM 2015). 

Tres Rios Field Office 
La Plata and Montezuma 
Counties, Colorado 

This project meets the criteria for 
consideration in the cumulative 
effects analysis. 

Southern Ute Indian Tribe 
Development of Fruitland 
Coal Bed Methane 

Planned 

Current basin-wide Fruitland coalbed spacing allows 
one gas well per 320 acres. Infill applications for 
specific areas have been approved by the Colorado Oil 
and Gas Cooperation Commission, allowing an 
optional second Fruitland coal bed gas well on each 
320-acre spacing unit. Infill drilling within 320-acre 
spacing units is currently occurring and may be a 
future trend basin-wide. If oil and gas operators and 
regulators continue to see sufficient economic merit 
and legal justification to perpetuate the current trend of 
drilling optional infill wells on existing 320-acre 
spacing units, 1,000 additional infill Fruitland coal bed 
CH4 wells (350 north of the Ute Indian Reservation) 
could be drilled in the Colorado portion of the San 
Juan Basin (OSMRE 2015). 

San Juan Basin, 
Colorado 

Approval of infill applications that 
would allow additional wells meets 
the criteria for consideration in the 
cumulative effects analysis. 
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Mining     

Kayenta Mine Complex  

Part 
Existing/Part 
Past, 
Suspended 

This Project includes mining operations at the Kayenta 
and Black Mesa mines. Black Mesa mine provided 
coal to the Mohave Generating Station in Laughlin, 
Nevada. Operation of the Black Mesa mine, however, 
was abandoned at the end of 2005 and the Mohave 
Generation Station dismantled/demolished from 2009-
2012. The project also included Black Mesa Pipeline’s 
proposed operation and reclamation plan for the Coal 
Slurry Preparation Plant at the Black Mesa mine, the 
reconstruction of Black Mesa Pipeline’s 273-mile long 
Coal Slurry Pipeline across northern Arizona to 
Laughlin, and the project water supply (see Black 
Mesa Project, project water supply). With the 
operation now in shutdown, the coal slurry pipeline is 
being abandoned (OSMRE 2015). 
In February 2015, Peabody Western Coal Company 
submitted a permit renewal application to OSMRE, 
which proposes to renew Permit AZ-0001E for an 
additional five years. This application, if approved, 
would not affect any terms and conditions of the 
existing coal leases and would not involve the addition 
of any new coal leases. This application, if approved, 
would not authorize any new permit area or 
disturbance beyond that which is currently approved. If 
approved, the term of the renewed permit would be 
form July 6, 2015 through July 5, 2020; however, in 
June 2015, OSMRE issued a notice that it had 
administratively delayed its decision on the project 
until completion of the Kayenta Mine Complex NEPA 
analysis. 

Mining operations south 
of Kayenta, Arizona. 
Other components to 
south of Leupp, Arizona, 
and to Laughlin, 
Nevada. 

This project is currently suspended 
and it is unknown if, and when, it 
may be implemented. Therefore, 
this project is considered active only 
through 2019. 
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El Segundo Mine Existing 

The El Segundo Coal Mine opened in 2008 and is 
owned and operated by Peabody Energy. The mine 
shipped 4.9 million tons of coal in 2016 and is 
considered highly productive due to a low overburden 
ratio. The mine occupies two sub-watersheds, 
separated by the continental divide, and ultimately 
drains into the Chaco River (OSMRE 2015).  

The El Segundo Mine is 
located approximately 
70 miles southeast from 
the southern boundary of 
the Navajo Mine.  

This is an existing mine and meets 
the criteria for consideration in the 
cumulative effects analysis. 

King II Coal Mine Existing 

Mining activities were initiated in 1941 in the King I 
Mine until 2009 and are ongoing in the King II Mine. 
BLM and OSMRE are currently preparing an 
Environmental Assessment analyzing the permit 
application package and Federal coal lease (OSMRE 
2017)  

Approximately 20 miles 
southwest of Durango, 
Colorado in La Plata 
County, Colorado 

This is an existing mining operation 
and meets the criteria for 
consideration in the cumulative 
effects analysis. 

Burnham Mine Existing 

OSMRE issued a non-permanent program SMCRA 
permit for this past surface coal mine. Mining activities 
were conducted from 1980 to 1984. This mine area is 
currently under reclamation and the final bond release 
has not been issued (OSMRE 2015).  

Approximately 1 mile 
southwest of Burnham, 
New Mexico, near the 
Chaco River 

This is an existing mining operation 
and meets the criteria for 
consideration in the cumulative 
effects analysis. 

BAR-D In-stream Gravel 
Mine Existing 

The BAR-D in-stream gravel mine extracts sand and 
gravel from the Animas River by means of a “vortex 
bar.” The developers also engineered the neighboring 
floodplains with flood/erosion control measures. 
Operations commenced in 2009 and are ongoing. The 
USACE issued a 404 permit for this project (OSMRE 
2015).  

Animas Valley, La Plata 
County, Colorado 

This is an existing mining operation 
and meets the criteria for 
consideration in the cumulative 
effects analysis. 

Navajo Mine Existing 
OSMRE issued a SMCRA permit for this surface coal 
mine in 2015. Mining activities are permitted through 
2041 (OSMRE 2015) 

On the Navajo Nation, 
about 19 miles west of 
Farmington, 
New Mexico 

This is an existing mining operation 
and meets the criteria for 
consideration in the cumulative 
effects analysis. 

La Plata Mine Past 

From 1986 through 2002, the La Plata mine also 
supplied coal to the San Juan Generating Station. The 
mine ceased operation in 2002 and reclamation 
continued through 2005 (OSMRE 2015). 

State Highway 170, La 
Plata, San Juan County, 
New Mexico 

This is a past project and is 
considered in the cumulative effects 
analysis as part of the existing 
environment. 
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McKinley Mine  
(Pittsburgh and Midway 
Company) 

Past 

McKinley Mine is located between Gallup, New 
Mexico and Window Rock, Arizona and was owned 
and operated by the Pittsburgh and Midway Company. 
The mine closed in 2009. Initial reclamation activities 
began in 1980 and are in the final phases of completion 
(OSMRE 2015). 

Navajo Reservation, 
Four Corners area 

This is a past project and is 
considered in the cumulative effects 
analysis of this project. 

Chimney Rock Mine Past 

OSMRE issued a SMCRA permit for this historic 
surface coal mine that no longer operates. Mining 
activities were conducted from 1976 to 1985. The final 
bond release was issued in 2005 (OSMRE 2015).  

Approximately 30 miles 
due east of Durango, 
Colorado, near the 
Piedra River. 

This is a past project and is 
considered in the cumulative effects 
analysis as part of the existing 
environment. 

Coal Gulch Mine Past 

OSMRE issued a SMCRA permit for this historic 
surface coal mine that no longer operates. Mining 
activities were conducted from 1978 to 1998. The final 
bond release was issued in 2010 (OSMRE 2015).  

Approximately 5 miles 
southwest of Durango, 
Colorado.  

This is a past project and is 
considered in the cumulative effects 
analysis as part of the existing 
environment. 

Carbon Junction Mine Past 

OSMRE issued a SMCRA permit for this historic 
surface coal mine that no longer operates. Mining 
activities were conducted from 1983 to 1990. 
Reclamation was completed in 2008, but the final bond 
release has not yet been issued (OSMRE 2015).  

Approximately 15 miles 
southwest of Durango, 
Colorado. 

This is a past project and is 
considered in the cumulative effects 
analysis as part of the existing 
environment. 

Peacock Mine Past 

OSMRE issued a SMCRA permit for this historic 
underground coal mine that no longer operates. Mining 
activities were conducted from 1905 to 1981. 
Reclamation was completed in 1996, but the final bond 
release has not yet been issued (OSMRE 2015).  

Approximately 18 miles 
southwest of Durango, 
Colorado, near the San 
Juan Arroyo. 

This is a past project and is 
considered in the cumulative effects 
analysis as part of the existing 
environment. 

Black Diamond Mine Past 

OSMRE issued a SMCRA permit for this historic 
surface coal mine that no longer operates. Mining 
activities were conducted from 1983 to 1993. The final 
bond release was issued in 2007 (OSMRE 2015).  

Approximately 10 miles 
north of Farmington, 
New Mexico, near the 
La Plata River.  

This is a past project and is 
considered in the cumulative effects 
analysis as part of the existing 
environment. 

De-Na-Zin Mine Past 

OSMRE issued a SMCRA permit for this historic 
surface coal mine that no longer operates. Mining 
activities were conducted from 1980 to 1992. The final 
bond release was issued in 2003 (OSMRE 2015).  

Approximately 5 miles 
south of Burnham, New 
Mexico, near the Chaco 
River.  

This is a past project and is 
considered in the cumulative effects 
analysis as part of the existing 
environment. 
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Gateway Mine Past 

OSMRE issued a SMCRA permit for this historic 
surface coal mine that no longer operates. Mining 
activities were conducted from 1982 to 1990. The final 
bond release was issued in 2004 (OSMRE 2015).  

Approximately 10 miles 
southeast of Burnham, 
New Mexico, near the 
Chaco River. 

This is a past project and is 
considered in the cumulative effects 
analysis as part of the existing 
environment. 

Transportation     

Improvements to U.S. 
Highway 160 Past 

Highway improvements on U.S. Highway 160 from 
Durango to Bayfield were completed in 2015, and 
included resurfacing and installation of safety features. 
(OSMRE 2015)  

From Durango to 
Bayfield, Colorado 

Construction of the proposed project 
was completed prior to the remand 
decision and operation changes to 
the highway are now in effect; 
therefore, these are considered in 
the cumulative effects analysis. 

Improvements to U.S. 
Highway 491 

Past and 
Ongoing 

Highway improvements have been planned for U.S. 
Highway 491 and include widening the existing 2-lane 
highway to 4 lanes. The new roadway is being 
constructed on the eastern side of the existing roadway 
and would be fully contained within the existing ROW 
(FHWA et al. 2006). This project underwent NEPA 
review, and a Finding of No Significant Impact was 
issued in 2007. Improvements to U.S. Highway 491 
were initiated in 2007 and are still underway (OSMRE 
2015). 

U.S. Highway 491, 10 
miles south of Shiprock, 
New Mexico to Sheep 
Springs, New Mexico 

Ongoing construction activities 
would occur within the timeframe of 
the proposed project; therefore, this 
project meets the criteria for 
consideration in the cumulative 
effects analysis. 

Water     

Animas – La Plata Project Existing 

Implementation of the Colorado Ute Settlement Act 
Amendments of 2000. The project is being built to 
fulfill the water rights settlement of the Ute Mountain 
Ute Tribe and the Southern Ute Indian Tribe. 
Fulfillment of the settlement obligations, one of which 
is completing the Animas-La Plata Project, would 
provide non-Indian water users in southwest Colorado 
certainty regarding their continued use of water. 
Storage would largely be reserved for Indian water 
users, but nearly 33 percent of the storage in Lake 
Nighthorse would be for use by non-Indian entities in 
the Four Corners region. Seven entities would benefit: 
1) Southern Ute Indian Tribe, 2) Ute Mountain Ute 
Tribe, 3) Animas-La Plata Water Conservancy District, 

Approximately 3 miles 
southwest of downtown 
Durango, Colorado. 

This is an ongoing project and is 
considered in the cumulative effects 
analysis. 
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4) State of Colorado, 5) Navajo Nation, 6) San Juan 
Water Commission, and 7) La Plata Conservancy 
District. 
The Navajo Municipal Pipeline, sometimes referred to 
as the Farmington to Shiprock Pipeline, was authorized 
under the Animas-La Plata Project. Construction of the 
pipeline was completed in 2012. The filling of Lake 
Nighthorse reservoir was initiated in 2010 and 
completed in 2011 (OSMRE 2015). 

Durango Pumping Plant  
(tied to the Animas – La 
Plata Project) 

Existing 

The Durango Pumping Plant was proposed as part of 
the Animas – La Plata Project and the water settlement 
with the Ute Mountain Ute Tribe and the Southern Ute 
Indian Tribe. These tribes have water rights that date 
back to 1868. Under the settlement, the BOR’s 
obligations, one of which is completing the Animas-La 
Plata Project, will provide non-Indian water users in 
southwest Colorado certainty regarding their continued 
use of water. The Durango Pumping Plant lifts water 
from the Animas River up through the Ridges Basin 
Inlet Conduit into Lake Nighthorse. Lake Nighthorse 
impounds approximately 120,000 AF of water and 
includes an inactive pool of approximately 30,000 
acre-feet for recreational, fishery, and water quality 
purposes. The pumping plant is located about 200 feet 
from the river and includes an intake structure, a 
service yard, eight pumps of various sizes, and a surge 
chamber. Construction was initiated in 2003 and 
completed in 2011 (OSMRE 2015). 

Just south of downtown 
Durango, Colorado 
across from Santa Rita 
Park. 

This is an existing pumping plant 
and is considered in the cumulative 
effects analysis. 

Navajo Water Settlement 
Agreement Existing 

On April 19, 2005, the State of New Mexico and the 
Navajo Nation signed the Navajo Settlement 
Agreement (Navajo Nation – State of New Mexico, 
2005). The Navajo Nation President, New Mexico 
State Governor, and Secretary of the Interior signed the 
settlement agreement in December 2010. It will 
resolve the claims of the Navajo Nation to the use of 
waters of the San Juan basin in New Mexico. The 
Navajo Settlement Agreement is intended to provide 

Navajo Reservation, 
New Mexico 

This is an existing settlement 
agreement and is considered in the 
cumulative effects analysis. 
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water rights and associated water development 
projects, including the proposed project, for the benefit 
of the Navajo Nation in exchange for a release of 
claims to water that potentially might otherwise 
displace existing non-Navajo water uses in the basin in 
New Mexico. Additional NEPA compliance may be 
needed to implement other portions of the agreement 
(Fruitland-Cambridge, Hogback-Cudei, conjunctive 
use groundwater wells, and others) (OSMRE 2015). 

Enlargement of Stevens 
Reservoir Existing 

The Stevens Reservoir underwent an expansion that 
included the construction of a dam and spillway. The 
purpose of the expansion was to raise the overall dam 
height 10 additional feet and enlarge capacity from 580 
acre-feet to 1,775 acre-feet. Construction activities 
occurred from 2007 and 2008. The USACE continues 
to require mitigation to offset approximately 40 acres 
of waters of the US impacts (OSMRE 2015).  

Near Pagosa Springs, 
Archuleta County, 
Colorado. 

This is an existing reservoir 
expansion project and the USACE 
continues to implement mitigation 
measures, so it is considered in this 
cumulative effects analysis. 

Long Hollow Reservoir 
Development Existing 

The Long Hollow Project created a 5,400-acre-foot 
reservoir to store winter runoff and floodwater that will 
be used to accommodate New Mexico’s water right to 
the La Plata River. Construction for this project was 
initiated in July 2011 and completed in June 2014 
(OSMRE 2015).  

Near Red Mesa, 
Colorado, approximately 
3 miles north of New 
Mexico State Line 

This is an existing reservoir 
development project that would 
operate during the life the proposed 
project and is considered in the 
cumulative effects analysis. 

Jicarilla Apache Nation 
Navajo River Water 
Supply Project 

Existing 

This project involves the BOR approving a subcontract 
between the Jicarilla Apache Nation and the city of 
Santa Fe. Under the subcontract, the Jicarilla Apache 
Nation would make available for delivery to the city of 
Santa Fe at the outlet works of Heron Dam up to 3,000 
AF per year of the Jicarilla Apache Nation’s San Juan-
Chama Project water. The term of the subcontract 
would be limited to 50 years beginning in 2007. Santa 
Fe’s development of its distribution system, located 
near Santa Fe, is covered by a separate EIS (OSMRE 
2015). 

Rio Arriba and Santa Fe 
counties, New Mexico. 

This is an approved agreement and 
is considered in the cumulative 
effects analysis. 
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Navajo Indian Irrigation 
Project (NIIP) & San Juan 
Irrigation Projects 

Existing 

Irrigation water is released at Navajo Dam through 
diversion headworks and travels through a series of 
concrete-lined open canals, membrane-lined open 
canals, 7 tunnels, 15 siphons, and an in-line earth 
channel and reservoir behind Cutter Dam. Three 
pumping plants lift water to concrete-lined open 
laterals. At full capacity, the system can carry 1,800 
cfs. Two open lateral systems, totaling 40.6 miles in 
length, convey water to the southern and eastern parts 
of the development. Water is distributed to the turnouts 
at the individual farm units through about 340 miles of 
underground pipe lateral systems ranging from 6 to 84 
inches in diameter (OSMRE 2015). 

San Juan River, 
New Mexico 

This is an existing water project and 
meets the criteria for consideration 
in the cumulative effects analysis. 

Kutz Pumping Plant Existing 

The Kutz Pumping Plant is east of New Mexico State 
Highway 44. It lifts water from the Main Canal to 
Coury Lateral, which flows southward through Block 
5. Using five electric motor-driven pumps, this plant 
has a capacity of 200 cfs with a dynamic head of 365 
feet. It was completed in 1982 (OSMRE 2015). 

NIIP Area, San Juan 
County, New Mexico 

This is an existing pumping plant 
and meets the criteria for 
consideration in the cumulative 
effects analysis. 

Gallegos Pumping Plant Existing 

The Gallegos Pumping Plant is near where the Main 
Canal crosses Gallegos Canyon. It lifts water from the 
Main Canal to Burnham Lateral, Stage 1. It has eight 
electric motor-driven pumps and has a capacity of 880 
cfs, with a total dynamic head of 337 feet. It was 
completed in 2000 (OSMRE 2015). 

NIIP Area, San Juan 
County, New Mexico 

This is an existing pumping plant 
and meets the criteria for 
consideration in the cumulative 
effects analysis. 

Moncisco Pumping Plant Existing 

Construction of the Moncisco pumping plant began 
operation in 2003. It lifts water into the Burnham 
lateral, Stage 2, and open channel lateral, which 
provides water for pumping plants to irrigate Blocks 
10 and 11. Current design estimates call for this 
pumping plan to have a total capacity of 440 cfs and a 
total dynamic head of 168 feet (OSMRE 2015).  

NIIP Area, San Juan 
County, New Mexico 

This is an existing pumping plant 
and meets the criteria for 
consideration in the cumulative 
effects analysis. 
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Navajo Dam Power Plant Existing 

Construction of the Navajo Dam was initiated in 1962 
and was originally not designed for power generation. 
In 1983, the city of Farmington received authorization 
from BOR to install a 32-MW hydrological power 
plant and switchyard. However, a U.S. District judge 
ordered that construction of the Navajo Dam power 
plant cease. The decision cited an inadequate EIS and 
lack of authority to construct the plant. After 
conducting further environmental studies, the city of 
Farmington successfully applied with the Federal 
Energy Regulatory Commission to construct a power 
plant at Navajo Dam for their use. The Federal Energy 
Regulatory Commission issued a license to the city of 
Farmington to construct the power plant in 1983, and 
the license expires in 2035 (OSMRE 2015).  

Approximately 34 miles 
(45 miles upstream) east 
of Farmington, 
New Mexico  

This is an existing power plant that 
would operate during the life of the 
proposed lease and meets the 
criteria for consideration in the 
cumulative effects analysis. 

Hogback Diversion Dam 
& Irrigation Project Existing 

The BOR constructed the Hogback dam in 1971. This 
dam diverts water from the San Juan River and 
provides irrigation water to the NIIP. An annual 
diversion of 48,550 AF, or the quantity of water 
necessary to supply a depletion of 21,280 AF from the 
San Juan River, of surface water from the direct flow 
of the San Juan River at the diversion dam for the 
Hogback-Cudei Irrigation Project provides irrigation 
for 8,830 acres of land generally located along the 
north and south sides of the San Juan River. The dam 
diverts water (approximately 24,200 AF annually) into 
the NIIP irrigation system during periods of low water 
flow. As part of the SJRRIP, fish access was restored 
at the site by removing the Cudei Diversion Dam at 
river mile 142 and fish passages were constructed at 
the Hogback Diversion Dam (river mile 159) in 2001. 
Recently in 2013, the Recovery Implementation 
Program also modified the diversion and canal system 
to include a fish weir wall to prevent fish from 
becoming entrained in the canal system (OSMRE 
2015). 

San Juan River, near 
Shiprock, New Mexico 

This is an existing dam and meets 
the criteria for consideration in the 
cumulative effects analysis. 
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Elimination 

Navajo-Gallup Water 
Supply Project Existing 

The BOR was authorized to construct two lateral 
pipelines for water delivery – the San Juan and Cutter 
laterals. The San Juan lateral will predominantly 
parallel U.S. Highway 491 and transport San Juan 
River water to the Navajo Nation and the Gallup area. 
The Cutter lateral will serve the eastern portion of the 
Navajo Nation and the Jicarilla Apache south and east 
of Highway 550. Storage tanks and re-chlorination 
facilities are included in the project. This project 
underwent NEPA review and BOR issued a ROD in 
September 2009. The project is currently under 
construction and is slated for completion in 2024 
(OSMRE 2015). 

U.S. Highway 491 and 
Highway 550, Navajo 
Reservation, 
New Mexico 

This is an approved water supply 
project that has undergone NEPA 
review and has been initiated. 
Therefore, it is considered in the 
cumulative effects analysis.  

Fruitland-Cambridge 
Irrigation Project Existing 

An annual diversion of 18,180 AF, or the quantity of 
water necessary to supply a depletion of 7,970 AF 
from the San Juan River, of surface water from the 
direct flow of the San Juan River at the diversion dam 
for the Fruitland-Cambridge Irrigation Project for 
irrigation of 3,335 acres of land generally located 
along the south side of the San Juan River (OSMRE 
2015).  

Along the San Juan 
River in Fruitland, 
New Mexico 

This is an existing water project and 
meets the criteria for consideration 
in the cumulative effects analysis 

Municipal Water 
Development Existing  

Navajo Tribal Utility Authority public water systems 
and other wells serve residential and livestock 
purposes on the Navajo Reservation. Planned 
developments include Public Law 87-121 projects on 
the Indian Health Service’s sanitation deficiency list. 
Many of these projects would rely on groundwater 
(OSMRE 2015). 

Navajo Reservation 

This is an existing water 
development project and meets the 
criteria for consideration in the 
cumulative effects analysis 

Navajo Reservoir 
Operations & San Juan 
River Basin Recovery 
Implementation Program 

Existing 

Navajo Dam and Reservoir is owned, operated, and 
maintained by the BOR. Since its original 
authorization in 1956, Congress has approved the use 
of Navajo Reservoir to fulfill a portion of the Jicarilla 
Settlement Act. After completion of the Navajo Unit in 
December 1963, the criteria for releasing water from 
the dam focused primarily on flood control, NIIP 
supplies, and water storage. However, in the 1990s, the 
focus of the criteria and associated pattern of releasing 

Approximately 34 miles 
(45 miles upstream) east 
of Farmington, 
New Mexico  

This is an existing water project that 
underwent NEPA review and is 
considered in the cumulative effects 
analysis 
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water from the dam changed. The new focus included 
the needs of the endangered fish species, such as the 
Colorado pikeminnow and the razorback sucker, in the 
San Juan River. This project underwent NEPA review 
in 2006, for which the BOR was the lead Federal 
agency (OSMRE 2015).  

Other Projects     

Sanostee Prison Existing  A prison was developed in 2013 approximately 3 miles 
southwest of the Four Corners Power Plant.  

Between milepost 7 and 
milepost 9 of Alternative 
Segment B 

This project was completed in 2013, 
prior to the release of this Draft EIS, 
and meets the criteria for 
consideration in the cumulative 
effects analysis. 

Three Springs Residential 
and Commercial 
Development 

Existing 

The Three Springs Project includes the development of 
housing, commercial space, and open-space to achieve 
a “traditional neighborhood.” This project is comprised 
of five neighborhoods in a 620+ acre site. The USACE 
issued a permit for these developments with a 
mitigation package to offset approximately 21 acres of 
wetlands impacts.  

Just east of Durango, 
Colorado 

This is an existing residential and 
commercial development and meets 
the criteria for consideration in the 
cumulative effects analysis. Air 
quality and climate change are the 
only resource categories that include 
projects at this distance away. 

Shiprock Airport Existing 
A Navajo Nation Primary Airport used primarily for 
medical emergencies and secondarily for tribal 
government. 

Shiprock, New Mexico 
This existing project meets the 
criteria for consideration in the 
cumulative effects analysis. 

San Juan River Ecosystem 
Restoration Project Existing 

As part of a settlement agreement with the Sierra Club 
in 2012, SJCC and PNM funded 3 supplemental 
environmental projects in the amount of $1,000,000. 
Projects included a San Juan River Ecosystem 
Restoration Project, Microbial Source Tracking Study 
and BMP Implementation, and a Selenium Source 
Study (U.S. District Court 2012). 

San Juan County, 
New Mexico 

This existing project meets the 
criteria for consideration in the 
cumulative effects analysis. 

Gold King Mine 
Emergency Response Existing 

3 million gallons of tailings water were released from 
King Mine into the Animas River on August 5, 2015. 
While not an “action,” this event is relevant to the 
cumulative effects analysis. On September 2, 2015, 
EPA released data indicating that water quality had 
returned to pre-event levels (EPA 2015). However, as 
of late September 2015, the Gold King Mine continued 

½ mile northeast of 
Gladstone, San Juan 
County, Colorado 

This recent event meets the criteria 
for consideration in the cumulative 
effects analysis. 
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to release contaminated discharge at a rate of 550 
gallons per minute. EPA installed a temporary water 
treatment facility at the mine to remove any metals and 
solids from the discharged water in November 2015. 
Current reports, based on monitoring, have found that 
surface water on the San Juan River has returned to 
pre-event conditions based on data gathered after the 
Gold King Mine incident. EPA reports that evaluating 
the impacts of the Gold King Mine release on the San 
Juan River is complicated by high background 
concentrations, by influences from storms and natural 
geology, and from sedimentation and remobilization 
processes (EPA 2017). 

Verde Transmission 
Project Proposed 

Verde Transmission, LLC has submitted a ROW 
application to the BLM to construct a 33-mile 
transmission line that would connect PNM’s Ojo 
Substation in Rio Ariba County to the existing Norton 
Station in Santa Fe County. BLM is serving as lead 
agency for the project for NEPA compliance and 
conducted scoping for the EIS from October 2016 to 
January 2017. 

Rio Ariba and Santa Fe 
Counties, New Mexico 

This is a proposed transmission line 
that meets the criteria for a 
reasonably foreseeable future 
project. 

Proposed Housing and 
Commercial Development 
(Burnham Chapter) 

Planned 

The Burnham Chapter Land Use Plan (2005) identifies 
two areas for potential housing development. One site 
is located approximately a quarter mile south of the 
Chapter House, and the other site is approximately 2 
miles west of the Chapter House on the north side of 
BIA Highway 5. The Land Use Plan also identifies two 
locations at the junction of BIA Highway 5 and BIA 
Road 5082 for commercial development.  

1 mile from the 
southernmost portion of 
Navajo Mine 

Details as to the scale and timeline 
for this project remain unclear. 
However, based on the general 
location and nature of the activity, it 
is considered in the cumulative 
effects analysis. 

Burnham Airstrip Past 

Not in service. The Burnham Chapter community 
would like to see it reactivated as a regional airstrip or 
airport for emergency services or commercial 
development since it is centrally located between 
chapters. 

Near the Burnham 
Chapter House 

This is a past project and meets the 
criteria for consideration in the 
cumulative effects analysis. 
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Project Considered 
but Eliminated 
from Analysis 

    

Algodones Solar Facility Existing 

The Algodones Solar Facility is a 25-kW solar 
generating station operated and owned by PNM. 
Through its customer-owned solar photovoltaic 
program, PNM purchases renewable energy 
certificates from participating customers at a rate of 13 
cents every time their interconnected solar 
photovoltaic systems generate a kWh of electricity. 
There are currently 59 customers enrolled in the 
program, for a combined capacity of 113 kW (AC) of 
solar energy.  

Algodones, New Mexico 

This facility is located outside of the 
spatial scope of the cumulative 
impacts analysis and is therefore not 
considered. 

Centennial West Clean 
Line Proposed 

The Centennial West Clean Line transmission line is 
proposed to transmit 3,500 MW of renewable energy 
from New Mexico and Arizona to California. Although 
the transmission route has not yet been determined, it 
is anticipated that 900 miles of high-voltage direct 
current overhead line will be constructed. In January 
2011, Clean Line submitted an application for ROW 
across Federal lands to the BLM. A Notice of Intent 
for NEPA analysis has not been published.  

Undetermined location 
in Arizona and 
New Mexico. 

The project location and details are 
not yet defined; therefore, even 
though an application has been 
submitted to agencies to begin the 
permitting process, the project may 
be denied or significantly modified. 
Any evaluation of the project would 
be entirely speculative. Therefore, 
this project is not considered further 
in the cumulative effects analysis.  

Desert Rock Energy 
Project Proposed 

In 2006, Sithe Global Power, LCC (Sithe Global) 
proposed to construct a hybrid dry-cooled, coal-fired, 
1,500-MW electrical power generating plant 
approximately 30 miles southwest of Farmington, New 
Mexico, on the Navajo Indian Reservation. Sithe 
Global developed the project with the Diné Power 
Authority, an enterprise of the Navajo Nation. A Draft 
EIS was prepared in June 2007. No Final EIS or 
Agency Decision has been released. In 2012, the 
President of the Navajo Nation submitted a letter to the 
BIA requesting the project remain active and indicated 
that the Nation plans to propose a new alternative at an 
undetermined future date.  
 

Approximately 30 miles 
southwest of 
Farmington, 
New Mexico 

Although the President of the 
Navajo Nation requested that BIA 
retain this project as an open 
application, there have been no 
details or even concepts of the new 
alternative to be proposed by the 
Navajo Nation and Sithe. 
Accordingly, any analysis of this 
project would be entirely 
speculative. Therefore, this project 
is not considered further in the 
cumulative effects analysis.  
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The details of the new alternative are unknown. Until 
this new information is received, this project is 
considered suspended. 

Navajo Transmission 
Project Proposed 

The Navajo Transmission Project, proposed by the 
Diné Power Authority (an enterprise of the Navajo 
Nation), would involve the construction of 470 miles 
of 500 kV alternating current transmission lines. The 
line would connect the Four Corners area to the Las 
Vegas area, with an interconnection point north of 
Flagstaff to allow access to the metropolitan Phoenix 
market. Navajo Transmission Project received a ROD 
and Grant of ROWs from the BLM for Segments I and 
II on September 29, 2008. BIA issued a similar ROD 
for the Navajo tribal trust lands in Segments I and II on 
October 8, 2008. However, both RODs have been 
rescinded. The project is currently on hold.  

New Mexico, Arizona, 
Nevada 

Although an EIS was prepared for 
this project, both records of decision 
have been rescinded and it is 
uncertain of the timeline of any 
future decisions by BIA or BLM; 
therefore, this project is not 
considered further in the cumulative 
effects analysis. 

San Juan Community-
Based Land Use Plan Planned  

The San Juan Chapter Community-Based Land Use 
Plan (2002) identifies various Navajo trust lands in the 
San Juan Chapter area for grazing, recreation (i.e., 
nature trail from San Juan River to the San Juan 
Chapter house) and additional protections for an 
existing ceremonial burial area. These lands are 
located approximately 2 miles southwest of the Four 
Corners Power Plant.  

Approximately 2 miles 
southwest of Four 
Corners Power Plant, 
Navajo Reservation, 
New Mexico 

Details as to the scale and timeline 
for the projects described in this 
plan remain unclear; therefore, it 
would be speculative to include this 
project for analysis in the 
cumulative effects analysis. 

Proposed Housing 
(Sanostee Chapter) Planned 

The Sanostee Land Use Plan (2004) identifies a 
possible 100-acre housing site adjacent to the eastern 
side of US 491 and directly south of the proposed 
utility corridor/water pipeline. 

U.S. Highway 491, 
San Juan County, 
New Mexico 

Details as to the scale and timeline 
for this project remain unclear; 
therefore, it would be speculative to 
include this project for analysis in 
the cumulative effects analysis.  

New Mexico Gas Co. 
Transmission Line 
Extension Project 

Proposed 

Gas services would be canceled for residents in rural 
San Juan County. New Mexico Gas Co. announced 
that it can extend transmission lines to the majority of 
those losing service. The New Mexico Public 
Regulation Commission held a public meeting in 
Farmington in May 2012. At the public meeting, 
various options were discussed to ensure that rural 

San Juan County, 
New Mexico 

This project does not meet the 
criteria for a “reasonably 
foreseeable” project and is therefore 
not considered in the cumulative 
effects analysis.  
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residents maintain power, but no conclusions were 
reached. No formal plans are publicly available. The 
transmission line extension project would result in a 
rate increase and is subject to Public Regulation 
Commission approval.  

Ute Mountain Ute Power 
Generation Facility Proposed 

The Ute Mountain power generation facility would 
include new coal-bed CH4 and oil and gas wells. The 
Ute Mountain Indian Tribe has filed a water rights 
claim with the Eleventh Judicial District Court and is 
currently adjudicating water rights claims on the San 
Juan River. The tribe claimed between 7,300 and 9,300 
AF of water. It is unknown when a decision regarding 
water rights will be made.  

San Juan Basin, 
Colorado 

This project does not meet the 
criteria for a “reasonably 
foreseeable” project and is therefore 
not considered in the cumulative 
effects analysis. 

PNM Proposed 80 MW 
gas-fired Generating 
Station at San Juan 
Substation 

Proposed 

In April 2016, PNM filed an Application with the 
Public Utilities Commission of New Mexico to 
construct an 80 MW gas-fired generating station in San 
Juan County near Waterflow, New Mexico. In October 
2016, PNM withdrew its application 

Waterflow, New Mexico 

This project does not meet the 
criteria for a “reasonably 
foreseeable” future project and is 
therefore not considered in the 
cumulative effects analysis. 

Gallup-to-Farmington 
Freight Rail Line Planned 

BNSF, shippers, the Navajo Nation, and economic 
development agencies in northwest New Mexico are 
considering building a potential rail line to provide 
freight service. This rail line is considered a long-term 
project, if determined feasible, and construction for 
this freight line would be at least a decade away.  

Gallup to Farmington, 
New Mexico 

The feasibility of this project is still 
being determined and construction 
would not occur for at least ten 
years. Therefore, this rail line is 
considered speculative and does not 
meet the criteria for consideration in 
the cumulative analysis.  

Blue Flame Mine Past 

OSMRE issued a SMCRA permit for this historic 
underground coal mine that no longer operates. Mining 
activities were conducted from 1950 to 1991. The final 
bond release was issued in 2008.  

Approximately 1 mile 
east of Cameo, Colorado  

This is a past project and is beyond 
the potential area of effect and is not 
considered in the cumulative effects 
analysis.  

New Mexico Regional 
Haze State 
Implementation Plan (SIP) 

Existing 

The EPA approved a revision to the New Mexico 
Regional Haze SIP that addresses the BART 
requirement for NOX for the San Juan Generating 
Station in San Juan County, New Mexico. EPA also 
approved a revision to the New Mexico Visibility 
Transport SIP that addresses the CAA requirement that 
emissions from sources in New Mexico do not 

State of New Mexico 

This is regulatory change is 
incorporated into the analysis as part 
of the environmental baseline, and 
therefore, is not considered a project 
for consideration in the cumulative 
effects analysis. 
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interfere with programs in other states to protect 
visibility. The SIP meets this requirement through 
emission limitations for NOX and SO2 at the San Juan 
Generating Station. In conjunction with these 
approvals, the EPA withdrew the federal 
implementation plan that addresses NOX and visibility 
transport requirements for the San Juan Generating 
Station. 

Twin Peaks Exploration Existing 

Twin Peaks includes 320 acres available for 
underground coal mining. Portions of the Twin Peaks 
coal tract that underlie the Piñon Mesa Fossil Area and 
Piñon Mesa Recreation Area are not available for 
leasing or coal development.  

Township 30 North, 
Range 14 West, 
New Mexico 

Twin Peaks does not have a current 
lease, mining project, or scheduled 
timeline attached to the approval. 
This project does not meet the 
criteria for a “reasonably 
foreseeable” future project and is 
therefore not considered in the 
cumulative effects analysis. 
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Projects Considered in the

Cumulative Analysis
San Juan M ine DL E EIS

San Juan County, New M exico

¯

San Juan Mine

Energy Generation and Transmission
1. Four Corners Power Plant
2. Navajo Generating Station
3. Escalante Generating station
4. Animas/Bloomfield Power Plant
5. Comanche Generating Station
6. M ilagro Power Plant
7. Cimarron Solar Facility
8. Coronado Generating Station
9. Springerville Generating Station
10. Fountain V alley Power Plant
11. Front Range Power Plant
12. M artin Drak e Generating Station
13. Nucla Generating Station
14. Bluffview Power Plant
15. Delta-Person Generating Project

16. Reeves Generating Project
17. V alencia Power Plant
18. Energy U tility Corridor Planning
19. Sunshine Wind Project
20. San Juan Refinery-Bloomfield
21. San Juan River Gas Plant
22. Transwestern Phoenix Expansion Project
23. M id-American Pipeline
24. Ciniza Refinery
25. Western Oil and Gas Proposed Drilling
26. Oil and Gas Development on BL M  L ands –
Farmington Field Office
27. Oil and Gas Development on BL M  and U SFS
L ands –  Tres Rios Field Office
28. Southern U te Indian Tribe Development of
Fruitland Coal Bed M ethane

M ining
29. Kayenta M ine
Complex
30. El Segundo M ine
31. King II Coal M ine
32. Burnham M ine
33. BAR-D In-Stream
Gravel M ine
34. Navajo M ine
35. L a Plata M ine
36. M cKinley M ine
37. Chimney Rock M ine
38. Coal Gulch M ine
39. Carbon Junction M ine
40. Peacock  M ine
41. Black  Diamond M ine

42. De-Na-Z in M ine
43. Gateway M ine

Transportation
44. Improvements to U S Hwy 160
45. Improvements to U .S. Highway 491

Water
46. Animas-L a Plata Project
47. Durango Pumping Plant
48. Navajo Water Settlement
Agreement
49. Enlargement of Stevens
Reservoir
50. L ong Hollow Reservoir
Development
51. Jicarilla Apache Nation
Navajo River Water Supply
Project
52. Navajo Indian Irrigation
Project and San Juan Irrigation
Projects
53. Kutz Pumping Plant

54. Gallegos Pumping Plant
55. M oncisco Pumping Plant
56. Navajo Dam Power Plant
57. Hogback  Diversion Dam
and Irrigation Project
58. Navajo-Gallup Water Supply
Project
59. Fruitland-Cambridge
Irrigation Project
60. Navajo Reservoir
Operations

Other
61. Sanostee Prison
62. Three Springs
Residential and
Commercial
63. Shiprock Airport
64. San Juan River
Ecosystem Restoration
Project
65. Gold King M ine
Emergency Response
66. V erde Transmission
Project
67. Proposed Housing and
Commercial Development
(Burnham Chapter)

68. Burnham Airstrip
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4.2. CUMULATIVE EFFECTS ANALYSIS 
This section evaluates the cumulative effects of the Proposed Action and alternatives together 
with the past, present, and reasonably foreseeable effects of future projects, as described earlier 
in this section. The effects for different project alternatives, with the exception of the No Action 
Alternative, are similar at this scale, and are not individually discussed. 

4.2.1. Air Quality 
The geographic scope of the air quality cumulative impacts analysis is confined to assessment of 
regional air pollution sources. For purposes of this analysis, this geographic extent was taken as 
equivalent to the domain of the ambient air modeling studies described in Section 3.1, Air 
Quality. This broad area includes a variety of emission sources that may contribute to regional 
and San Juan Basin air quality impacts. The following discussion will review the contribution of 
the San Juan Mine and Generating Station, as they would operate in relation to the overall 
cumulative effects of existing and foreseeable contributors to air quality impacts in the region.  

There are relatively few emission source categories in the San Juan Basin and the Four Corners 
region that dominate the foreseeable air quality cumulative effects. Therefore, it is reasonable to 
assess cumulative effects in the context of current and foreseeable future emission sources in 
these source categories. A roster of existing and planned projects that could contribute to air 
quality cumulative effects within the spatial and temporal scope of this analysis is listed in 
Table 4.1-1. In addition to the San Juan Mine and Generating Station, the principal contributors 
are: 

• Four Corners Power Plant and other energy generation projects 
• A petroleum refinery and a natural gas processing plant 
• Current and future oil and gas sector well development and production 
• Navajo Coal Mine and El Segundo Coal Mine 
• Highway projects and increased use of on-road transportation vehicles (cars, trucks) 

The selection of the current and foreseeable projects for the cumulative air quality effects 
analysis is based on three criteria that are normally applied to air quality impact assessments. 
First, the projects are generally within a 186.4-mile (300 kilometer) radius of the San Juan Mine 
and Generating Station. Experience from regional air modeling indicates that even large sources 
beyond this distance will not have overlapping effects. Second, the evaluated existing or 
potential sources have permanent air emissions that would be of sufficient scale to be in 
regionally monitored air quality stations. Transient project construction emissions for roads, 
pipelines, transmission lines, and other facilities are not viewed as substantial contributors to 
long-term cumulative effects for this Proposed Action. Lastly, in contrast to some other media, 
such as soils, air quality cumulative effects are created by active emission sources rather than 
inactive or past projects in the region. 
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Future Actions in Coal Mining and Electrical Generation 

Of the energy generation and mining projects listed in Table 4.1-1, several are viewed as likely 
contributors to regional cumulative effects for air quality: 

• Four Corners Power Plant – two, coal-fired generating units with combined rating of 
720 gross MW; 

• Navajo Mine – the existing surface mine that supplies coal for Four Corners Power Plant, 
and is permitted to operate through 2041; 

• El Segundo Mine – surface coal mine opened in 2008, which in 2012 shipped 8.4 million 
tons of coal (more than 2.5 times the post-2017 output for San Juan Mine); 

• Animas/Bloomfield Power Plant – a gas-fired co-generation plant with on 51 MW unit; 

• Milagro Power Plant – a gas-fired power plant with two units totaling 122 MW capacity; 

• Bluffview Power Plant – a gas-fired plant with one, 60 MW gas turbine unit; and, 

• Nucla Generating Station – a coal-fired plant with three units totaling 114 MW capacity.  

Emissions from the Four Corners Power Plant, Animas/Bloomfield power plant, Milagro power 
plant, and Bluffview power plant are within the San Juan Basin and contribute to monitored air 
quality in the vicinity of the San Juan Mine and Generating Station and were incorporated as 
background in the modeling assessment of air effects. The three facilities other than the Four 
Corners Power Plant are gas-fired generating plants, and are 120 MW or less capacity. These 
smaller existing facilities would have minor influence on the air quality cumulative effects in the 
region. Although the Nucla Generating Station would operate during the life of the Proposed 
Action, it is also a relatively small facility and is over 100 miles away from the San Juan Basin; 
therefore, it would not contribute to monitored air quality in the vicinity of the San Juan Mine.  

With respect to utility electrical generation in general, there is an ongoing shift from coal-fired to 
natural gas-fired generating systems. The retirement of coal-fired units at the Generating Station 
and Four Corners Power Plant is only part of the regional and national trend. Retirement of two 
generating units at the Generating Station reduced emissions of criteria pollutants due to coal 
combustion, and also reduced the direct emissions from the San Juan Mine by about one-half 
during the Proposed Action, compared to historic operations (AECOM 2017). These reductions 
in coal combustion emissions had beneficial effects on regional concentrations of air pollutants, 
and on future concentrations of mercury and other airborne toxics in surrounding soils and 
waterbodies.  

PNM, the operator of the Generating Station, has projected that across their entire operating area 
extending across New Mexico and Texas, the portion of generating capacity using coal fuel will 
decline from 35 percent in 2015 to 29 percent after 2018. This decline will be offset by an 
increase from 35 percent to 40 percent in natural gas-fueled generation capacity during that same 
period (PNM 2017). The shift from coal to natural gas offers substantial reductions in the 
emissions of SO2, PM, and regional haze precursors per megawatt of generation. These 
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foreseeable developments would result in decreased air emissions from regional coal mining and 
combustion of coal for electrical generation between 2018 and 2033. 

Coal mining in the region is expected to decline, which would reduce the contribution of that 
sector to cumulative effects. As described in this analysis, the production at the San Juan Mine 
and the Navajo Mine have been reduced due to closure of generating units at Four Corners 
Power Plant and San Juan Generating Station, respectively. The El Segundo Mine is expected to 
continue at or near current levels of output, as it has the advantage of a low level of overburden 
to be removed, making production more profitable.  

Future Actions Related to Transportation Sources 

The level of operation of on-road transportation vehicles and related air emissions are 
approximately proportional to the population within a region, and the number of visitors to the 
area, and are not dependent on the Proposed Action. It is expected that population, level of 
operation of vehicles, and overall land development in San Juan County will generally increase. 
Two significant roadway improvement projects listed in Table 4.1-1 are indicative of the need 
for improved infrastructure for growth in vehicle travel in the airshed: 

• Improvements to U.S. Highway 160; and, 
• Improvements to U.S. Highway 491.  

Population is also projected to grow, and will result in more vehicle travel and related emissions. 
Studies available over the past 10 years indicate that the percentage of land in San Juan County 
to be developed for residential, commercial, transportation and infrastructure would more than 
double (from 0.8 percent to 2 percent) between 2010 and 2030 (OSMRE 2015). However, the 
cumulative air quality effects of increases in population and vehicle operation would be 
somewhat balanced by the improved air emissions performance of the population of on-road 
vehicles as older, more-polluting engines are removed from that population. 

Future Actions Related to Oil and Gas Production 

In the San Juan Basin, and throughout the Four Corners region, there is an established population 
of oil and gas development and production projects. These wells currently are, and will remain, 
substantial contributors to cumulative air quality effects. It should also be recognized that there is 
no distinct connection between the Proposed Action and existing or proposed oil and gas sector 
projects in the region.  

Several existing and potential future oil and gas projects that are listed in Table 4.1-1 were 
considered in the analysis of the contribution of this sector to cumulative air quality effects: 

• San Juan Refinery, Bloomfield – is an existing 16,600 barrel per day crude oil refinery; 

• San Juan Gas Plant, west of Farmington– an existing facility consisting of a purification 
plant, natural gasoline plant, compressor station and dehydration unit; 

• Western Oil and Gas – proposed approximately 600 gas wells in Burnham, Upper 
Fruitland, and Nenahnezad/San Juan Chapters; 
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• BLM Land Management Plan – includes development of up to 9,942 new oil and gas 
wells in the San Juan Basin between 2003 and 2023; 

• BLM/USFS Tres Rios Management Plan – includes potential development of up to 
2,900 new wells over years 2013 to 2028; and, 

• Southern Ute Tribe Fruitland Coal Bed Methane Development – consists of installation 
of up to 1,000 approved in-fill wells in the San Juan Basin 

The two existing petroleum facilities at Bloomfield and Farmington are expected to operate at or 
near current levels. The current and future emissions of the San Juan Gas Plant were specifically 
taken into account in the dispersion modeling to assess near-field impacts surrounding the San 
Juan Mine and Generating Station (AECOM 2017). The Bloomfield refinery is relatively small 
with emissions that are low compared to the other larger contributors in the region. Based on the 
modeling results presented in Section 3.1, and the status of the monitored air quality, the 
cumulative effects of these facilities is expected to be remain minor.  

Over the longer term, studies indicate that overall oil and gas sector emission contributions in the 
region will likely remain steady, or may grow at a much slower rate than in past years 
(WRAP-WEA 2010; OCD 2017). There are a significant number of potential future gas wells in 
the San Juan Basin that have achieved regulatory approval, and there are foreseeable potential 
projects as listed in Table 4.1-1. However, there is no assurance that any or all of these well 
projects listed above will proceed. Projecting the expected expansion of oil and gas activity is 
complex and subject to large uncertainty. Economics and technical barriers, access to an area of 
interest, and the availability of processing facilities and transportation also play a role in 
exploration and development activity levels. Some of these factors, such as economics and 
technology, are difficult to predict due to their complexity, interactive nature, and variability 
in time. 

An understanding of the nature of air emissions sources associated with oil and gas exploration 
and production is useful for this discussion. These sources can be divided into two general 
categories: 

• Combustion-generated emissions—includes gas compressor engines, tank and separator 
heaters, boilers and reboilers, flaring, drilling rig engines, and miscellaneous engines 
(e.g. on-site generators, air compressors, vapor recovery units). Compressor engines 
alone contribute over 80 percent of NOX emissions from oil and gas production in the 
San Juan Basin (WRAP-WEA 2010). 

• Process emissions—includes flashing and working and breathing losses from condensate 
and oil tanks, venting emissions from dehydrators and gas sweetening units, fugitive 
emissions from well site and central facility components, vented emissions from 
pneumatic devices, chemical injection pumps, and from well completions, recompletions 
and blowdowns. These types of emissions sources over 60 percent of the hydrocarbon 
(largely CH4) and VOC emissions from oil and gas production in the San Juan Basin 
(WRAP-WEA 2010).  
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In June 2016, the EPA issued revised final air quality rules for crude oil and natural gas 
production, transmission and distribution as NSPS in 40 CFR § 60, revised Subpart OOOO and 
new Subpart OOOOa. These regulations stipulate more stringent controls for VOC and GHG 
emissions from sources for which construction, reconstruction, or modification commenced after 
August 2011 (81 FR 107 [June 3, 2016]). Significantly, all of the potential new gas and oil wells 
listed above would be subject to these new emission standards, which will tend to reduce 
contributions to cumulative effects as these newer wells replace old ones. When fully 
implemented, these new rules will affect the future design, operation, and resulting emissions 
from gas and oil wells, oil pumps, gas compressors, equipment leaks at well sites, compressor 
stations, and gas processing plants. By 2025, measures required to comply with the final NSPS 
are anticipated by the EPA to prevent emissions of approximately 510,000 tons of CH4, 
210,000 tons of VOC, and 3,900 tons of HAPs. These reductions are substantial on a regional 
basis, and in terms of CO2e, the estimated 2025 reduction in CH4is approximately 5 percent of 
total nationwide CH4emissions for the oil and gas production sector (81 Fed. Reg. 107 
[June 3, 2016]). 

Prior to issuance of the revised NSPS, several past studies suggested that combined oil and gas 
development in the San Juan Basin, and the related air emissions, will be relatively constant in 
the foreseeable future. As is well documented, oil and gas development is extensive in the north 
(Colorado) and south (New Mexico) portions of the San Juan Basin, with over 23,000 wells in 
operation by dozens of companies as of 2006 (WRAP-WEA 2010; USFS 2006). Within New 
Mexico, federal studies with a baseline year of 2006 projected development of 9,900 new wells 
in the Farmington area over the ensuing 20 years, drilled at a rate of about 500 wells per year 
(USFS 2006). At the time of the Four Corners Power Plant EIS in 2011, the percentage of land 
area used for oil and gas development in San Juan County was projected to increase to 
1.8 percent by 2030, up from 1.4 percent in 2010 (OSMRE 2015). 

However, more recent information from the state of New Mexico indicates that 2004 - 2006 was 
relatively a peak period for gas production in the northwest portion of the state, and that growth 
trends have reversed since that time. Gas production in northwest New Mexico has declined 
steadily, starting with the economic downturn in 2007-2008, to a level in 2016 that was less than 
60 percent of the 2006 production rate (OCD 2017). In contrast, oil wells in northwest New 
Mexico maintained steady production between 2006 and 2012, with large increases in production 
in more recent years. In 2016, oil production in northwestern New Mexico was more than three 
times the 2006 baseline year for past studies (USFS 2006; OCD 2017).  

It is uncertain whether these recent trends will continue, as regional oil production depends 
strongly on the prevailing price of crude oil and overall economic conditions. The foreseeable 
conditions described in recent studies suggest that gas production in northwest New Mexico will 
not continue to grow as in past years, and production may decline. Further, implementing the oil 
and gas NSPS compliance measures will reduce emissions from individual new facilities that are 
developed. Considering these factors, it is reasonable that gas production sector emissions will 
tend to decrease, while oil production contributions to regional air emissions will generally 
increase over the longer term. 
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4.2.1.1. Cumulative Air Quality Effects 

Regional air pollutant emissions and resultant air quality and regional haze effects will change 
due to many factors, the primary ones being economic trends in industrial activity, pace of 
energy resource development, transportation fuel consumption rate, and population growth. 
Within this generalized framework, it cannot be predicted with certainty the extent to which the 
mix of all these activities will collectively contribute to cumulative air quality effects. Normal 
seasonal and year-to-year fluctuations are of greater magnitude than the incremental trends that 
could be attributed to specific projects. The following discussion addresses the likely cumulative 
effects for air pollutant levels and regional haze during the period of the Proposed Action. 

Cumulative Effects for NAAQS Pollutants 

As a result of the SIP, air emission contributions from the San Juan Mine and the Generating 
Station moving forward would be less than under historic conditions (as described in Section 
3.1). The ambient air impacts from operation of the Four Corners Power Plant and Navajo Mine, 
and other background sources, were accounted for in near-field dispersion modeling analyses 
and in regional assessments described in Section 3.1, Air Quality. In terms of cumulative effects, 
foreseeable reductions in mining and generation emissions at these facilities have been 
implemented pursuant to the federal implementation plan at Four Corners Power Plant 
(EPA 2011).  

As documented in Section 3.1, Air Quality, measured ambient ozone levels at the Bloomfield 
and Shiprock, New Mexico, and at the Mesa Verde National Park SLAMS sites have generally 
declined in recent years, but are still at levels more than 90 percent of the federal NAAQS for 
ozone (EPA 2017). To avoid possible re-designation as an ozone non-attainment area, NMAC 
20.2.72.1 requires the adoption of more-stringent regulations to constrain emissions of NOX and 
VOCs in areas where the ambient ozone concentration is within 95 percent of the NAAQS. 
Declining emissions of ozone precursors (NOX and VOC) in the San Juan Basin due to coal-fired 
generating unit retirements, and the economic and regulatory drivers suggest that cumulative 
ozone effects would remain steady or likely decrease during the Proposed Action. If that trend 
does not occur then state requirements for additional NOX and VOC controls would take effect, 
and would drive further emission reductions. 

As described in the preceding section, the net effect of economic and regulatory drivers affecting 
gas and oil operations is that emissions from this sector are predicted to be largely unchanged or 
reduced in the north and south sections of the San Juan Basin. The North and South San Juan 
Basins are considered to be relatively older basins that have been in decline for a number of 
years, based on the historical production data. The current oil and gas activity in these basins is 
primarily targeted at maintaining steady production levels, while some equipment turnover will 
continue to trigger NSPS requirements that will reduce emissions (WRAP-WEA 2010).  

Taken together, the trends described in this analysis indicate that future air quality cumulative 
effects will be minor. As described in Section 3.1, Air Quality, the Four Corners area is in 
attainment for criteria pollutants, and air quality is expected to improve, given the economic, 
technical, and regulatory drivers that will reduce air emissions. Therefore, cumulative effects of 
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the Proposed Action in combination with other projects considered in this analysis are minor and 
no further mitigation is recommended. 

Cumulative Effects on Regional Haze 

The EPA and state of New Mexico have taken action addressing future regional haze effects of 
the Generating Station operation through the development and approval of the settlement 
provisions in the Generating Station NSR Permit (NMED 2015), which implements the approved 
New Mexico SIP addressing regional haze requirements (79 FR 196 [October 9, 2014]). Federal 
requirements stipulate that, beginning with the baseline visibility condition for a specific Class I 
area, a state is to calculate the rate of visibility improvement (“uniform rate of progress”) 
required to reach that area’s natural background visibility (no manmade impairment) by 2064. 
The deciview haze index is the metric of regional haze impairment. It is calculated from modeled 
light extinction values and expresses uniform changes in the degree of haze in terms of common 
increments across the entire range of visibility conditions, from pristine to extremely hazy. The 
deciview is a useful measure for comparing low and high visibility days and tracking changes in 
visibility because a one-deciview change can typically be perceived by most human observers. 

As described in Section 3.1.4.2, Alternative A – Proposed Action, future visibility conditions due 
to foreseeable actions in the region are expected to generally improve. A refined analysis of 
regional haze progress was performed to support the FIP and the New Mexico SIP processes. 
The cumulative effects analysis for regional haze encompassed 16 mandatory federal Class I 
areas within a 300-kilometer radius from the San Juan Mine and Generating Station, and 
covering northeastern Arizona, southwestern Colorado, the Navajo Nation, and northwestern 
New Mexico. As part of the FIP process that addressed regional haze contributions specifically 
from Four Corners Power Plant, EPA conducted a regional haze assessment (EPA 2011) that 
included post-SIP controls that will be applied to the Generating Station. The proximity of the 
Four Corners Power Plant to the San Juan Mine and Generating Station support the use of this 
analysis to evaluate cumulative regional haze effects. It was shown in this study that after 
implementation of the FIP provisions for NOX and PM10 emissions from Four Corners Power 
Plant and implementation of the New Mexico SIP at the Generating Station, the greatest 
visibility benefits, reductions of up to several deciviews, will be realized in those Class I areas 
nearest to San Juan Mine. Model-predicted deciview impact differences for operations under the 
Proposed Action showed that the New Mexico SIP measures would lead to significant future 
improvements in visibility for all 16 surrounding Class I areas (EPA 2013).  

In addition, future regional haze cumulative effects will be regulated under updated Regional 
Haze rules, issued by the EPA in January 2017 (82 FR 6 [January 10, 2017]) that apply after 
2018. In the updated rules, the EPA clarified the relationship between long-term strategies in the 
individual state plans and the long-term strategy obligations of all states. The rate of progress in 
some Class I areas may be meeting or exceeding the uniform rate of progress that would lead to 
natural visibility conditions by 2064, but this does not excuse states from conducting the required 
analysis in updated SIPs and determining whether additional progress would be reasonable with 
additional measures (82 Fed. Reg. 6 [January 10, 2017]).  
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During the period of 2018 to 2033, existing and future large contributors to regional haze, 
including oil and gas production and continued operation of the two coal-fired power plants in 
the San Juan Basin, will continue to contribute to regional haze cumulative effects. However, as 
described in this analysis, these sectors are required to operate with improved emissions controls 
and overall large emission reductions due to state and federal regulatory drivers (NMED 2015; 
EPA 2011; 81 FR 107 [June 3, 2016]). The resulting reduction in long-term emissions of haze 
precursors from these sources means that regional haze cumulative effects will tend to decrease 
over this period. Therefore, when considering contributions from the Generating Station in 
combination with the other emission sources considered in the cumulative effects analysis, 
cumulative effects related to regional haze are anticipated to be minor. 

4.2.2. Climate Change 

4.2.2.1. Temporal and Geographic Scope 

Climate change effects occur over decades and on a global scale, such that the CEQ considers 
climate change to be inherently a cumulative issue (CEQ 2014). Therefore, for purposes of this 
analysis, the definition of an air quality study area is not relevant to the assessment of potential 
climate change contributions by the Proposed Action. Guidance provided by the USFS 
(USFS 2009) has indicated that, “it is not currently feasible to quantify the indirect effects of 
individual or multiple projects on global climate change and therefore determining significant 
effects of those projects or project alternatives on global climate change cannot be made at 
any scale.”  

On a global scale, climate change is suspected to cause changes in regional temperature cycles, 
rainfall amounts and seasonal distribution or precipitation that can result in flooding, droughts, or 
more frequent and severe heat waves. In addition, oceans are warming and becoming more 
acidic, polar ice caps are melting, glaciers are receding, and sea levels are rising due to thermal 
expansion and ice loss. Long-term studies indicate that ocean surface temperatures have been 
rising at an average rate of 0.13°F (0.07°C) per decade and, since 1901, average sea level has 
increased by about 8 inches (20 cm). Average pH has decreased (acidified) by about 0.05 pH 
units since the mid- 1980s (EPA 2012). As climate changes of this nature progress in the 
coming decades, the cumulative effects on a global scale will present challenges to society and 
the environment. 

Within the southwestern U.S. and the Four Corners region, cumulative effects of climate change 
have been identified. Among other changes that take place as the climate warms, less 
precipitation has fallen as snow, reducing the snowpack accumulation in mountain ranges in 
New Mexico, Utah, Colorado and Wyoming. Decline in snowpack will tend to reduce 
streamflow in the headwaters of the Rio Grande, San Juan, Colorado, and Navajo Rivers. Over 
the past 50 years, snowpack in the region has been melting earlier in the year, which makes less 
water available for use later in the year (EPA 2016). 

This analysis reviews the contribution of the San Juan Mine and Generating Station, as they 
would operate under the Proposed Action in relation to the overall cumulative GHG emission 
effects of large contributors in the region.  
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4.2.2.2. Sources Contributing to Cumulative Effects 

There are relatively few emission source categories in the San Juan Basin and the Four Corners 
region that substantially contribute to foreseeable GHG cumulative emission levels. In addition 
to the San Juan Mine and Generating Station that are the subject of the Proposed Action, the 
same projects listed from Table 4.1-1 related to air quality effects also contribute in varying 
degrees to GHG emissions, and therefore may incrementally contribute to climate change. Based 
on the New Mexico inventory of GHG emissions, operation of fossil-fuel fired boilers and 
turbines contribute the largest share of GHG emissions, mostly as CO2. Regional coal mining 
and natural gas extraction and transport are the second largest contributing sources, with 
emissions mostly in the form of released underground CH4 (NMED 2016). 

The GHG emission effects for the Proposed Action were included in the assessment of the post-
2017 emission scenario that coincides with the period of the Proposed Action (see Sections 3.2, 
Climate Change).  

As shown in the New Mexico state GHG inventory, electric power generation, including the 
Generating Station, comprised 32 percent of GHG emissions in the state for the 2013 reporting 
year, which is in line with national averages. The fossil fuel production industries accounted for 
almost 25 percent of total New Mexico GHG emissions, followed by transportation (cars, trucks, 
rail, and aircraft) at 15 percent (NMED 2016). Separating out electrical generation sources, the 
Generating Station contributed 37.5 percent to the state GHG emissions for that sector. The 
San Juan Mine- reported GHG emissions, comprised mostly of CH4emanated from mined coal, 
were over half of the statewide total (SJCC 2017, PNM 2017).  

The operators of the Generating Station have projected that across their entire operating area, 
which extends across New Mexico and Texas, the portion of generating capacity using coal fuel 
will decline from 35 percent in 2015 to 29 percent after 2018. This will be offset by an increase 
from 35 percent to 40 percent in natural-gas-fueled generation capacity during that same period 
(PNM 2017). Shifting from coal to natural gas offers substantial reductions in the emissions of 
GHG per megawatt of generation, as shown in Table 3.2-2 (EPA 2017). To the extent that 
electric generation contributes to cumulative GHG emission effects in the region, it is expected 
that those contributions will decline. 

For the two larger regional generating plants, federal and state implementation plans that 
addressed regional haze effects also reduced GHG emission rates (EPA 2014). This involves 
retiring three of the five existing generating units at Four Corners Power Plan and installation of 
enhanced emission controls on the remaining two units, and the retirement of two of the four 
units at the Generating Station and the installation of enhanced emission controls on the 
remaining two units. Therefore, the contribution to foreseeable GHG emission cumulative effects 
due to electrical generation in the region will decline during the duration of the Proposed Action.  

Coal mining GHG emissions account for almost 22 percent of total GHG emissions for the 
energy sector in the U.S. While surface mines account for the majority of U.S. coal production, 
underground coal mines, such as the San Juan Mine, contribute the largest share of CH4 
emissions due to the typically higher CH4 content of coal in the deeper underground coal seams 
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(EPA 2017a). The reduction in coal production at both mines serving the regional power plants 
will decrease by more than half, with a proportional decrease in CH4 emissions. 

The operation of on-road transportation vehicles is approximately proportional to the population 
within the region and the level of visitors to the area. This source category is dependent on 
factors outside of the Proposed Action. It is also expected that population and vehicle operation 
will generally increase. However, this factor is balanced by the improved fuel efficiency of 
vehicles as older, less-efficient engines are removed from the road. 

In the San Juan Basin, and throughout the Four Corners region, there are numerous established 
oil and gas extraction and development projects. These currently are and will remain among the 
larger contributors to the cumulative emissions of GHG and other air pollutants (USFS 2006). 
Over the longer term, current trends described in Section 4.2.1 indicate that oil and gas industry 
contributions to GHG emissions in the region may continue to grow, although at a slower rate 
than in past years. However, projecting the expected expansion of oil and gas activity is complex 
and subject to uncertainty. Economics and technology, access to an area of interest, and the 
availability of processing facilities and transportation also play a role in exploration and 
development activity levels. Some of these factors, such as economics and technology, are 
difficult to predict due to their complexity, interactive nature, and variability in time. 

4.2.2.3. Cumulative GHG Effects in the Region 

Regional levels of GHG emissions will change due to many factors, the primary ones being 
economic trends in industrial activity, pace of energy resource development, transportation fuel 
consumption rate, and population growth. However, within this generalized framework, it cannot 
be predicted with certainty the extent to which the mix of all these activities will collectively 
contribute to the global phenomenon of climate change. GHG emissions from a source, or even a 
group of sources, cannot be directly attributed to any specific climate change impact area. Only 
global emissions can be potentially related to global impacts, which is the goal of climate 
modeling efforts. Therefore, designating a specific cumulative impact for the climate change 
resource cannot be related to emissions from the sources affected by the Proposed Action.  

On larger geographic scale, the cumulative effect of climatic changes in a given region can be 
measured even if those affects are not driven by GHG sources in the region. Temperatures in the 
Southwest, including the Four Corners region, are increasing more quickly than in other regions 
of the U.S. as a result of climate change. Even small increases in temperature can dry soils and 
vegetation, increasing the risk of wildfires. In 2012, wildfires burned 9.2 million acres across 
eight states, reducing air quality, damaging property, and costing more than $1 billion. Water 
resources, already over-tapped in many areas, will become even scarcer as a result of increased 
evaporation and snowmelt caused by higher temperatures, affecting agriculture, recreation, 
stream flow, and hydroelectric power, among other resources (EPA 2013). 

As described in Section 3.2.1, with the exception of the Generating Station’s NMED Title V 
permit limits for GHG emissions, no Federal or state rules or regulations currently limit or curtail 
emissions of GHGs from the San Juan Mine or other sources in the state of New Mexico. 
Therefore, at present no regulatory mechanism exists for assessing in a quantitative manner the 
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significance of the GHG emissions or cumulative effects. Draft guidance on climate change 
analysis was published by the Federal CEQ in December 2014 (CEQ 2014), which indicated that 
a quantitative analysis of GHG emissions the relationship to climate change is not required in 
every project-level NEPA analysis. Based on this guidance, this analysis has adopted a 
qualitative approach. 

Qualitative understanding of direct and indirect GHG emission trends in the region can be drawn 
by considering trends and foreseeable changes in the larger contributors described in the 
preceding section. With respect to utility electrical generation, there is an ongoing shift from coal 
to natural-gas-fired generating systems. Recent retirement of coal-fired units at the Generating 
Station and Four Corners Power Plant is only a part of the regional and national trend. In 2011, 
power plants and major industrial facilities in New Mexico emitted more than 40 MMT of 
carbon pollution (EPA 2013). The retirement between 2015 and 2017 of three generating units at 
Four Corners Power Plant, and two units at the Generating Station, are predicted to remove more 
than 11 MMT from that portion of the inventory (PNM 2017, AECOM 2017).  

Overall, several studies over the past 10 years suggest that oil and gas development in the 
San Juan Basis, and the related air emissions will be relatively unchanged in the foreseeable 
future. Current data from the state of New Mexico indicates that gas production in northwest 
New Mexico has declined steadily, starting with the economic downturn in 2007-2008, to a level 
in 2016 that was less than 60 percent of the 2006 rate (OCD 2017).  

The net effect of reduced gas production in the San Juan Basin means that emissions of CH4 in 
the region will tend to decline over the coming decades. The North and South San Juan Basins 
are considered to be relatively older basins that have been in decline for a number of years, based 
on the historical production data. The current oil and gas activity in these basins is primarily 
targeted at maintaining flat levels of production, while some equipment turnover and controls 
requirements continue to reduce emissions (WRAP-WEA 2010).  

In a general sense, individual energy projects, including the Proposed Action that affects the 
San Juan Mine and Generating Station, are independent of the larger contributors to regional air 
cumulative effects. That is, the Proposed Action of continuing the DLE development at the 
San Juan Mine will not necessarily create additional oil and gas projects or have GHG impacts 
that affect the population in the area to an extent that can be identified with associated 
cumulative GHG emissions. The GHG contributions from both facilities affected by the 
Proposed Action will decline in the years 2018 to 2033. Taken together with the general 
declining trends in sectors that are the larger contributors to regional GHG emissions, it is 
expected that future climate change cumulative effects that are either directly or indirectly 
related to the Proposed Action will be minor. 

4.2.3. Geology and Soils 
Although effects on geology and soils would stem from all existing and proposed earth-
disturbing activities in the Four Corners region through 2033, these impacts are site-specific and 
would not occur on a regional level. Potential impacts such as erosion and subsidence caused by 
activities at the San Juan Mine are concentrated in the DLE and would not contribute 
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cumulatively to the impacts caused by surface mining, oil and gas production, or construction in 
other locations in the Four Corners region. Erosion and sedimentation from the San Juan Mine 
could affect water quality in adjacent arroyos, which discharge to the San Juan River. Potential 
erosion at other mines and construction sites in the vicinity also could affect water quality of the 
San Juan watershed, as discussed in Sections 3.3 and 3.5. However, all mines and construction 
projects would be required to implement erosion control measures are part of their SMCRA 
permit and General Construction NPDES permits. Therefore, the cumulative effect of erosion at 
all sites would be minor because the conditions of these permits would prevent long-term 
adverse impacts. Cumulative effects to topography could occur if multiple underground mines 
resulted in subsidence in the area; surface mines are required to reclaim affected areas to the 
approximate original contours following mining. San Juan Mine is the only underground mine in 
the region and therefore, cumulative effects to topography are not anticipated to be major. 

Cumulative impacts on paleontological resources would only occur if other projects were to 
impact the same resources impacted by the Proposed Action. Since paleontological resources are 
localized and mostly underground, they would only be impacted by projects that involve ground-
disturbing activities within the DLE. The only project considered in the cumulative effects 
analysis with the potential for ground-disturbing activities within the DLE is the Oil & Gas 
Development on BLM Lands – Farmington Field Office. As indicated in Table 4.1-1, the RMP 
for the lands managed by the BLM/FFO includes development of 9,942 new oil and gas wells 
from 2003 to 2023 in the San Juan Basin, allowing for 16,100 acres of long-term disturbance. 
The RMP area includes the DLE and consideration of wells within the Project area (BLM 2003). 
As a result, although the Proposed Action would incrementally add to the cumulative impacts to 
paleontological resources in the DLE, this incremental increase would be minor. 

4.2.4. Archaeology and Cultural Resources 
As discussed in Section 3.4, the cultural resources ROI for the Proposed Action is equivalent to 
the APE under Section 106 of the NHPA, which is the 4,464-acre DLE. There are 80 known 
archaeological resources within the DLE, of which 28 are eligible, 22 are of undetermined 
eligibility, and 30 are not eligible for listing in the NRHP. OSMRE has developed mitigation 
measures to avoid and/or minimize impacts to these archaeological resources. Implementation of 
these avoidance and mitigation measures would result in minor residual impacts. 

Similar to paleontological resources, cumulative impacts on cultural resources would only occur 
if other projects were to impact the same resources impacted by the Proposed Action. Since 
archaeological resources are localized and mostly underground, they would only be impacted by 
projects that involve ground-disturbing activities within the DLE. The only project considered in 
the cumulative effects analysis with the potential for ground-disturbing activities within the 
DLE is the Oil & Gas Development on BLM Lands – Farmington Field Office. As indicated in 
Table 4.1-1, the RMP for the lands managed by the BLM/FFO includes development of 
9,942 new oil and gas wells from 2003 to 2023 in the San Juan Basin, allowing for 16,100 acres 
of long-term disturbance. The RMP area includes the DLE and consideration of wells within the 
Project area (BLM 2003). It should be noted that archaeological resources are generally avoided 
by oil and gas wells and associated access roads, since there is some flexibility in their 
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placement. As a result, although the Proposed Action would incrementally add to the cumulative 
impacts to archaeological resources in the DLE, this incremental increase would be minor. 

4.2.5. Water Resources/Hydrology 
The scope for the water resources/hydrology cumulative impact analysis includes both 
groundwater resources and surface water resources. The cumulative effects ROI for groundwater 
is the area of the San Juan Basin within 1,000 feet of the San Juan Mine. This limit on the ROI is 
based on the permeability of the formations beneath the San Juan Mine and the velocity of 
groundwater flow, as described in Section 3.5. The cumulative effects ROI for surface water 
includes the San Juan River watershed within a 50-kilometer radius of the DLE, which accounts 
for the potential area of emissions deposition from the Generating Station. Past projects are 
accounted for in this analysis as part of the affected environment. All existing and reasonably 
foreseeable projects listed in Table 4.1-1 are considered in the cumulative effects analysis for 
water resources. 

Potential cumulative impacts to groundwater quantity would occur if multiple projects required 
the extraction of groundwater resources, thereby over-drawing aquifer resources. Potential 
cumulative impacts to groundwater quality would occur if potential surface and sub-surface 
releases from the Proposed Action or alternatives in combination with other projects considered 
caused an impairment of groundwater quality. 

Past, current, and proposed mining at the San Juan Mine has resulted, is resulting, and is 
expected to result in a local drawdown of groundwater levels in the Fruitland Formation and in 
the underlying PCS. However, as described in Section 3.5, the effects of drawdown are minor 
because there are no potable water wells completed in the Fruitland Formation and the PCS that 
would be impacted; further, these units are not capable of providing a sustainable water supply. 
The potential exists for other ground-disturbing activities that to affect groundwater quantity 
within the ROI including continued operation of the Generating Station and oil and gas 
extraction from wells completed in the same formations, which could result in a cumulative 
effect to groundwater resources in these formations. The potential also exists for placement of 
CCR in the former surface pits at the San Juan Mine to adversely affect groundwater quality 
through the leaching of materials and cumulative effects to result from similar placement of CCR 
during reclamation of the other mines included in this cumulative effect analysis. These potential 
cumulative effects are addressed in Section 4.2.14, Hazardous Materials and Waste. 

Potential cumulative effects to surface water resources would result if the Proposed Action 
would contribute to a regional impairment of surface water quality. Minor contributions to 
cumulative impacts on surface waters are expected from the surface disturbance associated with 
the placement of new pads for mining vent in the DLE. However, SJCC operates under NPDES 
permits and implements BMPs to minimize stormwater runoff as described in Section 3.5; 
therefore, while the cumulative effects of all projects listed in Table 4.1-1 on surface water 
quality may be major, the direct contribution of the Proposed Action would be minor. In addition 
to the direct impacts of the Proposed Action on surface water quality, the cumulative effects of 
deposition of heavy metals from the combustion of coal, including the Generating Station could 
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result in major impacts on surface water quality. Although modeling and ERAs for the Proposed 
Action found that the depositional area of emissions from the Generating Station is less than 
50 kilometers, 16 other power plants are located in the ROI. The cumulative deposition of metals 
caused by emissions from the Generating Station in combination with the 16 other power plants 
in the region could result in major impacts to water quality. As described in Sections 2 and 3.1, 
Hg and Se deposition from the Generating Station was decreased by nearly half as a result of 
implementation of the SIP. Therefore, while this is considered a potentially major, long-term 
cumulative impact, no additional mitigation measures are proposed that would further reduce the 
Generating Station contribution beyond what would occur as a result of compliance with the SIP, 
which substantially reduced emissions. 

4.2.6. Vegetation 
The cumulative effects ROI for vegetation encompasses those areas occurring within the DLE, 
the San Juan Mine boundary, plus a 1-mile buffer around these areas. The cumulative effects 
area for assessing potential ecological risks encompasses the deposition area and the buffer 
for the San Juan River from the upstream boundary of the deposition area downstream (see 
Figure 3.6-1).  

The continued operation of the San Juan Mine under the current phase of development would 
result in a total of 551 acres of disturbance in the DLE in association with construction of gob 
vents, rescue chambers, ventilation shafts, and access roads. Of this total disturbance area, 
245 acres have already been disturbed and reclaimed and 30 acres of disturbance is expected to 
occur in 2017. The vast majority of the 551 acres of disturbance within the DLE would 
eventually be reclaimed using native seed mixes to support livestock grazing and wildlife 
habitat uses.  

Resource extraction and development activities that would remove native vegetation within the 
ROI could result in cumulative impacts to native vegetation types and associated habitat 
functions, seed variability, and biological activity and nutrient content in the soil. These 
extraction and development activities would not result in any direct impacts to crops, as no crops 
are located within the DLE area. As indicated in Table 4.1-1, the RMP for the lands managed by 
the BLM/FFO includes development of 9,942 new oil and gas wells from 2003 to 2023 in the 
San Juan Basin, allowing for 16,100 acres of long-term disturbance. The RMP area includes the 
DLE and consideration of wells within the Project area (BLM 2003). The Proposed Action 
would result in minor long-term impacts to vegetation within the ROI since these areas would be 
reclaimed following mining and, therefore, would not contribute to any permanent cumulative 
effects. In comparison to potential areas of disturbance associated with future oil and gas 
development, the Proposed Action would represent a minor component of the total expected 
cumulative disturbance to vegetation within the ROI. 

For future Generating Station emissions, the deposition of COPECs within the deposition area 
was shown to have a minor impact to both native plants and agricultural crop plants, with all 
plant HQs resulting from Generating Station emissions well below 1 for all COPECs. Potential 
cumulative human health impacts from the consumption of crops is further discussed in Section 
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4.2.16, Health and Safety. These emissions therefore would not contribute appreciably to those 
risks that are already present under baseline conditions, or cause the concentrations of any 
COPECs currently below levels of concern to increase to a level of concern. Over the life of the 
Project, sources other than the Generating Station and the DLE Project would be expected to 
contribute COPECs to the local environment. Other local sources of COPECs include other 
power plants within the region, as well as industrial and municipal discharge, runoff and 
emissions, vehicle emissions, and agriculture. These other sources would be expected to increase 
the levels of some COPECs above those anticipated to occur from future Station operations and 
baseline conditions, but these increases have not been quantified, but are expected to be within 
the range of background, naturally-high concentrations in soil. 

4.2.7. Wildlife/Habitat 
The cumulative effects ROI for wildlife includes each species’ natural range in the vicinity of the 
Project, and specifically the area that encompasses the DLE, the San Juan Mine boundary, plus a 
1-mile buffer around these areas. The cumulative effects area for assessing potential ecological 
risks encompasses the deposition area and the buffer for the San Juan River from the upstream 
boundary of the deposition area downstream (see Figure 3.6-1). As described in Section 3.7, the 
Proposed Action would result in short-term disturbance (e.g., increased noise, vegetation 
removal, human presence) to wildlife habitat during mining operations and reclamation. Impacts 
would vary depending upon species’ life history strategies, habitat requirements, the availability 
of suitable habitats, and where species live in relation to future disturbances. Wildlife is expected 
to return to the mined areas once mining activity has ceased and reclamation is complete.  

Wildlife habitat removal within the DLE would occur until decommissioning activities return the 
landscape to close to pre-project conditions. The total area of disturbance within the DLE 
associated with this phase of development is approximately 551 acres; however, all areas of 
disturbance would be located within the DLE and it is expected that wildlife would migrate to 
similar habitats nearby. Operational noise and vehicular collisions with wildlife would be 
commensurate with current operations at the San Juan Mine.  

As indicated in Table 4.1-1, the RMP for the lands managed by the BLM/FFO includes 
development of 9,942 new oil and gas wells from 2003 to 2023 in the San Juan Basin, allowing 
for 16,100 acres of long-term disturbance. The RMP area includes the DLE and consideration of 
wells within the Project area (BLM 2003). The Proposed Action would result in minor long-term 
impacts to wildlife habitat within the ROI since these areas would be reclaimed following mining 
(for wildlife habitat and grazing uses) and, therefore, would not contribute to any permanent 
cumulative effects. In comparison to potential area of disturbance associated with future oil and 
gas development, the Proposed Action would represent a minor component of the total expected 
cumulative disturbance to wildlife habitat within the ROI. 

As discussed in Section 3.1, emissions from the Station result in the deposition of metals and 
other compounds in the surrounding area. Air dispersion model simulations were completed to 
estimate the deposition area over which these contaminants would be deposited and to evaluate 
the relative contribution of the Generating Station to the concentrations of these contaminants 
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relative to baseline conditions (Figure 3.6-1). The results of the deposition models indicate the 
emissions are dispersed less than 17.9 miles from the Generating Station. The contribution from 
other regional and global sources of Hg, Se, and As was also evaluated. These contaminants have 
the potential to adversely affect wildlife both within the deposition area, which extends beyond 
the DLE, and on the aquatic environment in the San Juan River within the DLE and San Juan 
River buffer area (Figure 3.6-1). For future Generating Station emissions, the deposition of 
COPECs within the deposition area was shown to have a minor impact, with all wildlife and fish 
HQs resulting from Generating Station emissions well below 1 for all COPECs. Further, 
Generating Station emissions would not cause the concentrations of any COPECs currently 
below levels of concern to increase to a level of concern, or contribute appreciably to those risks 
that are already present under existing background conditions.  

Over the life of the Project, sources other than the Generating Station and the DLE Project would 
be expected to contribute COPECs to the local environment. The Electric Power Research 
Institute model examined the projected future contribution of As, Hg, and Se from other regional 
and global sources, as these COPECs are globally distributed. These results focus on impacts to 
special status fish species, specifically federally endangered fish, and are discussed in Section 
4.2.8. Other local sources of COPECs include other power plants within the region, as well as 
industrial and municipal discharge, runoff and emissions, vehicle emissions, and agriculture. 
These other sources would be expected to increase the levels of some COPECs above those 
anticipated to occur from future San Juan DLE operations and baseline conditions, but have not 
been quantified. Other COPECs are not expected to receive significant contributions from 
atmospheric deposition from out-of-basin sources. 

The past, present, and reasonably foreseeable projects identified in Table 4.1-1 have affected and 
are expected to continue to affect wildlife through habitat loss and fragmentation, impacts from 
noise and human disturbance, and chemical exposures similar in type to those described in 
Section 3.7. Given the abundance of the available adjacent habitats, the Proposed Action is not 
expected to contribute appreciably to wildlife impacts resulting from past, present, and 
reasonably foreseeable activities. 

4.2.8. Special Status Species 
This section evaluates the potential cumulative impacts to special status species. As discussed in 
Section 4.1, emissions from the Generating Station result in the deposition of metals and other 
compounds in the surrounding area. Air dispersion models were completed to estimate the area 
identified as having a 1 percent or greater future increase in soil metals concentrations above 
present-day concentrations and to evaluate the relative contribution of the Generating Station to 
the concentrations of these contaminants relative to baseline conditions (AECOM 2017d). The 
results of the deposition models indicate the emissions are dispersed less than 13.05 miles from 
the Generating Station.  

The contribution from other regional and global sources of Hg, Se, and As was also evaluated. 
These contaminants have the potential to adversely affect special status species both within the 
deposition area, which extends beyond the Deep Lease/DLE, and on the aquatic environment in 
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the San Juan River downstream of the Deposition Area. For future Generating Station emissions, 
the deposition of COPECs within the Deposition Area was shown to have a minor impact, with 
all wildlife and fish HQs (including special status species) resulting from Generating Station 
emissions well below 1 for all COPECs, and that Generating Station emissions would not cause 
the concentrations of any COPECs currently below levels of concern to increase to a level of 
concern, or contribute appreciably to those risks that are already present under existing 
background conditions. Over the life of the project, sources other than the Generating Station, 
Four Corners Power Plant, and Navajo Generating Station would be expected to contribute 
COPECs to the local environment. Other local sources of COPECs include other power plants 
within the region, as well as industrial and municipal discharge, runoff and emissions, vehicle 
emissions, and agriculture. These other sources would be expected to increase the levels of some 
COPECs above those anticipated to occur from future Generating Station operations and baseline 
conditions, but have not been quantified. The EPRI model examined the projected future 
contribution of As, Hg and Se from these other regional sources, and as well as global sources 
(primarily from Asia), as these COPECs are globally distributed. Other COPECs besides As, Hg, 
and Se are not expected to receive significant contributions from atmospheric deposition from 
out-of-basin sources. The results of these analyses are described in the following paragraph. 

Section 4.8 estimates ecological risks associated with the future Generating Station operations on 
special status species, focusing those COPECs with HQs greater than 1. For all COPECs and 
ecological receptors evaluated, HQs exceeding 1 were entirely due to current background 
conditions; Generating Station emissions associated with the proposed future operations of the 
Generating Station did not result in any HQs greater than 1, nor contribute appreciably to those 
risks already present under current conditions. These existing conditions are the result of 
geological conditions, anthropogenic sources other than the project facilities, as well as the 
historic operation of the Generating Station. These findings do not mean that the Generating 
Station would not contribute to ecological risk during the life of the proposed project, but they do 
indicate that such contributions would be minor as compared to current conditions. 

In addition to evaluating impacts associated with current conditions and future Generating 
Station emissions, the ERA also evaluated several future scenarios related to As, Hg, and Se 
contributions from other regional sources as well as from China ranging from no change, low 
increase, and high increase in China Hg emissions between 2016 and 2050 (AECOM 2017d). 
These scenarios represent potential future changes in global Hg emissions over time, that are 
unrelated to the operation of the Generating Station, but which could affect species in the region. 
The combination of current conditions and Generating Station-related impacts can be viewed as 
future cumulative impacts if contributions from other sources remain constant. If Hg emissions 
are expected to increase in the future, then the comparison of San Juan River fish tissue Hg and 
Se HQs for “Current Conditions + Generating Station Only Contributions” scenario and HQs for 
“Combined Source Contributions” scenario (this scenario included future emissions from China, 
the Generating Station, Four Corners Power Plant, and Navajo Generating Station). Note that 
Navajo Generating Station will be shut down before 2020, the Four Corners Power plant has 
much lower emissions owing to shutdown of Units 1, 2, and 3, and the Generating Station will 
shut down two units by January 1, 2018. In the evaluation of the Combined Source Contributions 
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scenario, potential risks to special status fish and the bald eagle due to Hg and to the willow 
flycatcher due to Se and HG could not be ruled out in all segments of the San Juan River Study 
Area, but risks from cumulative effects to these species are considered minor. 

4.2.9. Land Use, Transportation, Agriculture 
The cumulative effects ROI for land use and transportation includes the San Juan Mine DLE and 
surrounding BLM/FFO RMP area, as well as surrounding roadways, because potential impacts 
related to land use, grazing, and a slight increase in traffic on the DLE area would be 
concentrated on this lease area. Cumulative effects would occur if other resource extraction or 
development activities occurred within the BLM/FFO RMP area during the same time period as 
the Proposed Action or alternatives that caused a greater change in acreage for grazing or greater 
increases in traffic on local roadways.  

The Proposed Action would result in only minor impacts to existing land use, since proposed 
mining is underground and would not preclude continuation of existing land uses on the surface 
of the DLE. The Proposed Action and alternatives would result in the plugging and abandonment 
of existing oil and gas wells within the DLE; however, oil and gas development would continue 
within other areas of the BLM/FFO RMP area as described in Table 4.1-1 as well as within the 
BLM Tres Rios Field Office planning area. Therefore, the Project contribution to land use and 
changes in existing and planned land use would be minor. 

The Project would not result in an increase in traffic on surrounding roadways, although it would 
result in minor increases in truck traffic on access roads within the DLE for the duration of 
mining which could increase noise, dust, and light in this area (these topics are addressed in 
Sections 4.2.1; 4.2.12; and 4.2.13); the contribution of traffic from the San Juan Mine to any 
cumulative traffic impacts would be minor. 

With regard to loss of grazing areas and access to grazing lands, mining activities would not 
preclude grazing within the DLE. Therefore, the Proposed Action would not contribute to 
cumulative effects on grazing. Deposition of heavy metals from emissions from the Generating 
Station combined with the emissions from other power plants in the region could result in 
cumulative effects to crop growth; however, as discussed in the cumulative effects analysis for 
vegetation (see Section 4.6), ERAs conducted for the Proposed Action found that these 
emissions would not contribute appreciably to those risks already present under baseline 
conditions. Therefore, cumulative effects to crop growth are considered long-term and minor.  

4.2.10. Social and Economic Values 
The cumulative effects ROI for social and economic values is the same ROI as for direct effects 
(Figure 3.11-1) and consists of the Four Corners Region where the majority of San Juan Mine 
employees reside (and spend a portion of their income) and where taxes and royalties generated 
by DLE coal production payment to the state and local governments are spent. A cumulative 
effect for social and economic values would occur when the Proposed Action or Alternative 
would result in a direct adverse impact to the ROI (i.e. employment reductions, decreased public 
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revenue), which contributes to a broader effect when coupled with the adverse impacts of 
other projects.  

As discussed in Section 3.11, San Juan Mine serves as a large source of employment, income, 
and public revenue in the ROI. While mining operations and workforce at San Juan Mine have 
been decreased to account for the shutdown of Generating Station Units 1 and 4, the DLE would 
render an aggregated economic impact (total from 15 years of operation, 2018-2033) of 
$400 million in labor payroll, 282 jobs/year, and over $2.3 billion in economic activity 
(Section 4.11.5.2). The direct social and economic effects of the Proposed Action and 
Alternative 2 in combination with the other projects considered in this cumulative effects 
analysis would result in an increase in economic activity.  

The No Action Alternative encompasses the scenario that both San Juan Mine (including the 
DLE) and San Juan Generating Station shut down in 2019/2020, and is the only Alternative that 
results in a significant adverse socioeconomic impact. As discussed in Section 4.11.5.4, the No 
Action Alternative would result in the loss of 897 jobs and $356 million in annual economic 
activity in the ROI. These estimates are inclusive of the secondary and induced economic effects 
generated by San Juan Mine and DLE, but highlight the role that San Juan Mine and the 
Generating Station play in the ROI economy. No reasonably foreseeable future projects would 
generate adverse socioeconomic impacts, but rather provide increases to employment and 
economic activity, and thus no adverse cumulative impacts are expected. While the reasonably 
foreseeable future projects would provide increased economic activity, the loss of jobs, social 
benefits, economic activity, and public revenue as result of the shutdown of San Juan Mine and 
the Generating Station would not be replaced in the foreseeable future. 

4.2.11. Environmental Justice 
The cumulative effects ROI for environmental justice populations is the same as the ROI for 
direct effects (Figure 3.14-1) and, in general, is the Four Corners Region. Impacts to 
environmental justice populations can occur in various forms depending on the particular 
resource (i.e., human health, cultural resources, visual resources). A cumulative effect to 
environmental justice populations would occur when a significant and disproportionate impact to 
the human environment resulting from the Proposed Action (or Alternative) is combined with an 
adverse impact from a reasonable foreseeable future action.  

As discussed in Section 3.12, the ROI is characterized by a large population of minority residents 
(Native American) and low-income residents on Native American tribal trust lands. Thus, Native 
Americans are the focus in the environmental justice analysis. The direct effects analysis 
considered five resource areas that could correlate to impacts to the Native American 
communities in the ROI: Cultural Resources, Socioeconomics, Noise and Vibration, Visual 
Resources, and Air Quality. The direct effects analysis determined that the Proposed Action 
would not result in a significant and disproportionate impact on the environmental justice 
populations in the ROI. Therefore, direct effects from the Proposed Action on sensitive resources 
for environmental justice populations would not serve as a significant contributor to a larger 
cumulative effect when combined with a reasonably foreseeable future action.  
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The No Action Alternative represents the scenario where both the San Juan Mine and San Juan 
Generating Station shut down in 2019/2020. As discussed in Section 3.12.6.5, Native American 
populations would experience a significant and disproportionate socioeconomic impact as result 
of the loss of employment, income, and worsening economic conditions. While none of the 
reasonably foreseeable future actions would adversely affect the socioeconomic conditions in the 
ROI, rather contributing employment opportunities and economic activity, the future 
projects/actions would be unable to replace the economic impact of San Juan Mine and San Juan 
Generating Station on the local Native American community in the near future. 

4.2.12. Visual Resources 
The cumulative effects ROI for visual resources is the same as the ROI for direct effects 
(Figure 3.13-1) and, in general, is the area where DLE is visible within a 15-mile radius 
(maximum visible range). A cumulative effect to the visual environment would result from a 
direct impact created by the proposed mining operations in the DLE in addition to the effect(s) of 
a reasonable foreseeable future project/action within the DLE’s visible zone.  

As discussed in Section 3.13.4, potential direct impacts of underground mining operations in the 
DLE to the ROI’s scenic quality and aesthetic value would result in a low contrast to the existing 
visual environment for KOP 2 (Beechatuda Geologic Formation) and KOP 4 (ISR 5086). KOP 1 
(Piñon Mesa Arch) and KOP 3 (Kirtland) are both within a 5-mile radius of the DLE and would 
experience a moderate level of effect from the introduction of strong linear features associated 
with ground disturbance (i.e. roads, reclamation activities), moving human and human-made 
elements into the largely stationary landscape, and possible visible exterior lighting into an area 
that currently has no lighting.  

The only other project(s) within a 5-mile radius of the DLE that may contribute to a cumulative 
impact would be future oil and gas development. BLM’s multiuse mandate under the FLPMA 
allows for federal lands to be leased for multiple purposes (where feasible). The DLE has 
experienced oil and gas development in the past and it is reasonable to expect that portions of the 
DLE (or BLM Farmington District lands) would be explored for resources in the future. If 
developed, the presence of oil/gas equipment (i.e. drill masts, trucks, derricks) on the DLE would 
represent an additional visual impact to KOPs 1 and 3 and yield a potentially significant 
cumulative impact. There are no other reasonably foreseeable future actions that are proposed in 
the immediate DLE viewshed (5-mile radius) that would result in a cumulative visual impact.  

Visibility and regional haze conditions in the ROI may be affected by emissions from the 
Generating Station. The emissions and criteria pollutants (i.e., PM, SO2, and NO2) that foster 
haze and poor visibility are regulated on a regional level to account for all the key emission 
sources in a large area or state. Section 4.2.1 above provides an analysis of the Generating 
Station’s contribution to regional haze and visibility in the ROI, taking into account the other 
large emissions sources in the Four Corners Region. 
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4.2.13. Noise and Vibration 
The cumulative effects ROI for noise and ground-borne vibration includes all proposed 
construction and development projects in and around the San Juan Mine Area through the 
completion of reclamation activities expected to be completed by the year 2053. Potential noise 
and ground-borne vibration caused by activities at the San Juan Mine are localized to the Lease 
Area and would not contribute cumulatively to the impacts caused by construction or mining 
activities at other locations in the region. Noise and ground-borne vibrations result from mining 
and construction projects, as well as transit, and everyday activities (i.e., lawn mowers). Coal 
removal and reclamation mining activities could produce noise for residents living within 1 mile 
of the San Juan Mine, which can cause annoyance. Other reasonably foreseeable future 
construction projects that would expose the same receptors to noise and vibration at the same 
time as mining activities could further exceed thresholds; however, the only project occurring 
within the 1-mile radius is the existing Generating Station and this operation is not expected to 
contribute major noise or vibration effects for sensitive receptors in addition to the project-
specific effects produced from mining activities. Blasting is no longer a permitted activity at San 
Juan Mine, which further ensures that vibrations do no exceed established thresholds at nearby 
receptors. Therefore, cumulative impacts with regard to noise and vibration would be minor. 

4.2.14. Hazardous and Solid Wastes 
The cumulative effects ROI for hazardous and solid wastes includes all major permitted mine 
sites and generating stations in the region of the San Juan Mine through the year 2053. 
Cumulative effects that could occur with regard to hazardous and solid waste include the 
generation of such wastes that exceed the capacity of local permitted landfills. All facilities 
included within this cumulative effect’s analysis would be required to dispose of hazardous 
waste in accordance with all state and Federal regulations. Furthermore, as discussed in 
Section 3.15, the San Juan County Landfill has the capacity to accommodate the generated waste 
for a projected life of 101 years. The potential impacts from an accidental release of hazardous or 
solid waste from the San Juan Mine would be limited to the release area of the specific material 
and would not contribute cumulatively to the impacts caused by other hazardous waste 
generating or managing facilities at other locations in the Four Corners region. An accidental 
release of hazardous or solid waste has the potential to damage infrastructure and harm 
individuals nearby and is dependent on the substance and its quantity. There is no relationship 
between the potential accidental release of hazardous or solid waste at a nearby project and an 
accidental release of hazardous or solid waste at the proposed project site. All existing and new 
hazardous waste generators and managers are required to comply with Federal, state, and local 
laws limiting the quantities of hazardous materials available along with their transportation, 
handling, storage, and emergency response in the event of an accidental release to limit the 
impact to nearby receptors. With specific reference to mining and generation stations, cumulative 
effects could occur as result of disposal of CCR as part of reclamation activities at the mine. As 
listed in Table 4.1-1, three other coal-fired power plants are located in the Four Corners region. 
Only one of the three coal-fired power plants in the region, Four Corners Power Plant, is of 
similar capacity as the Generating Station and is located within the same groundwater basin. 
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Therefore, it is anticipated that a similar volume of CCR would be generated at this plant and 
require disposal or impoundment. In contrast, Escalante Generating Station only produces 
250 MW and is expected to produce a much smaller volume of CCR; neither Escalante 
Generating Station nor Navajo Generating Station are located within the San Juan River 
groundwater basin. As described in Section 3.15, the EPA considered whether to manage CCR 
as either a Subtitle C hazardous waste or a Subtitle D solid waste. The EPA published a Draft 
Rule in 2010, and announced the Notice of Data Availability for additional information obtained 
by EPA on August 2, 2013. The Final Rule was published in April 2015, confirming the CCR 
will be regulated as a Subtitle D solid waste (see Section 3.15). All of the generating stations 
included in this cumulative effects analysis would be required to comply with EPA’s Final Rule. 
CCR placement at mines is not included in the provisions of the Final Rule. The cumulative 
effects analysis considered the current and historical engineering controls, coupled with the 
hydrologic environment, as they relate to mobility and the potential to degrade existing and 
reasonably foreseeable uses. The Four Corners Power Plant and San Juan Generating Station 
manage CCR by placement adjacent to the generating stations in storage facilities constructed of 
earthen liners to reduce the mobility of constituents associated with CCR. Additionally, the 
hydrologic environment of the semi-arid region supports relatively flat groundwater gradients, 
which further limit the mobility of constituents. Areas where engineering controls are not in 
place (i.e., ineffective earthen liners) could cause localized degradation to water quality, but not 
changes to the existing or reasonably foreseeable uses. The Proposed Action and Action 
Alternatives include engineering controls such as placing the CCR material in away from major 
drainages, covering the material with natural overburden to reduce potential fugitive air 
emissions, placing a final cover of approximately 10 feet of backfill material to provide a natural 
water barrier, grading the area to its approximate original contour and reclaiming it with native 
plant species, and monitoring ground water, surface water, and vegetation to ensure that no 
adverse environmental impacts have occurred. Therefore, potential impacts from use of CCR for 
reclamation at the San Juan mine are minor where engineering controls are in place, moderate 
when engineering controls are not in place, and cumulatively minor for the Four Corners Region.  

4.2.15. Recreation 
The cumulative effects ROI for recreation includes the immediate vicinity of the DLE, and the 
Four Corners region, within approximately 15 to 20 miles of the San Juan Mine. The Proposed 
Action would neither directly or indirectly alter the recreation experience at any public recreation 
areas in the region and would not preclude continued recreation within the DLE area. Therefore, 
it would not cumulatively contribute to impacts caused by other projects in the Four Corners 
region.  

4.2.16. Health and Safety 
The cumulative effects ROI for health (hereafter referred to as the health ROI) is the 31-mile 
(50 kilometer) air modeling area around the DLE. Of greatest importance for health is the 
smaller deposition area within the health ROI that surrounds the Generating Station and is where 
the highest air concentrations and deposition of chemicals are expected to occur. Cumulative 
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effects that are a concern for public health are additional air emissions into the health ROI and a 
potential increase in the deposition of air toxics within the deposition area. Past and current 
projects that contribute to air pollution were accounted for in the analysis; the health ROI 
currently is in attainment for the criteria pollutants. Past deposition of air toxics into the 
environment (soil, water, food chain) was not specifically analyzed; however, the multi-pathway 
risk assessment looked at contributions of the Proposed Action pre-SIP period from 2008 to 2017 
and found health risks to be two to three orders of magnitude below EPA’s not-to-exceed 
threshold risk goals. Health risk calculations are health-protective, i.e., more likely to 
overestimate than underestimate health risks.  

Potential cumulative impacts to public health that could be possible are those associated with 
future projects listed on Table 4.1-1 that could emit air pollutants into the atmosphere and are 
close enough to the deposition area to also be a deposition concern, and any health effects due to 
increased GHG emissions and associated climate change. The future projects on Table 4.1-1 that 
would be associated with increased air emissions are primarily the oil and gas development 
projects planned for Navajo and BLM land in San Juan County, some of which may result in 
wells within the health ROI or deposition area. A recent study by the CDPHE looked at the 
potential public health effects due to air emissions from oil and gas development in Colorado 
(CDPHE 2017). The study consisted of two parts: 

• A screening level risk assessment for air emissions of 62 VOCs1 using data from more 
than 10,000 samples collected at 31 locations in Colorado; and 

• An evaluation of the available epidemiological studies on health effects for those living 
near oil and gas development. Twelve studies with 27 different health effects were 
included in the evaluation. 

The risk assessment found that all air emissions were at least four times lower than short-term 
and long-term safe levels for non-carcinogens; some chemicals were 10,000 times lower than 
safe levels. For the four chemicals contributing the majority of the cancer risk (benzene, 
formaldehyde, ethylbenzene, and acetaldehyde), cumulative cancer risks were below a risk of 
1 x 10-4 (1 increased cancer due to exposure in 10,000), EPA’s maximum not-to-exceed target 
risk threshold.  

The epidemiological review found the available studies to be of limited quality and that firm 
conclusions could not be drawn from the data. The study concluded that populations living near 
oil and gas operations do have some possibility of harmful health effects, but no substantial or 
moderate evidence confirmed health effects (evidence of health effects was rated as substantial, 
moderate, or limited). Higher-quality studies would be required to confirm or dispute health 
effects. Overall, the study concluded that the risk of health effects was likely low and there was 
no need for immediate health action by the CDPHE. However, they recommended ongoing 
exposure monitoring and systematic analyses of health effect of those living nearby. 

                                                
1 Compounds that meet EPA’s definition of “volatile” are those with a Henry’s Law constant greater than or equal to 1 x 10-5 atmosphere cubic 
meters per mole (atm-m3/mole) or a vapor pressure greater than or equal to 1 millimeter of Hg (EPA 2017). 
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Based on the CDPHE analysis, oil and gas development is unlikely to cause any cumulative 
health concerns for volatile air toxic chemicals. When the air toxics emitted from coal handling 
and burning (see Section 3.16, Health and Safety) are compared to the list emitted from oil and 
gas (CPHDE 2017), only acrolein and benzene were reported as potentially emitted from both 
sources (Table 4.2-1); however, no data for acrolein were available in the CDPHE data set. 
Benzene was the compound driving health risks in the CDPHE study.  

Table 4.2-1: Comparison of Benzene Concentrations and Risks 

 Range of Average Values 
(ppb) 

Maximum value 
(ppb) 

Estimated Cancer Risk 
from Inhalation 

Oil and Gas Development  0.186 to 1.958 8.637 7 x 10-5 
Proposed Action a Not estimated 0.02 7 x 10-14 to 2 x 10-10 
Source: CDPHE 2017 
ppb = parts per billion 
a The range of cancer risk estimates is from the risk calculations for the post-SIP scenario, as is in the maximum estimated value (AECOM 2017). 

Benzene risks for the Proposed Action are very low, five or more orders of magnitude lower 
than what was estimated for oil and gas development (the maximum cancer risks estimated in 
the HHRA were on the order of 10-8; benzene was only one of several carcinogens evaluated in 
the risk assessment, maximum benzene risks were estimated in the 10-10 cancer risk range 
[AECOM 2017]). These risks from the Proposed Action do not significantly increase the 
potential risks from oil and gas development and would not result in combined cancer risks 
exceeding EPA’s not-to-exceed target of 1 x 10-4. Therefore, cumulative effects on health due to 
increased emissions of volatile air toxics are considered minor. 

There is also a group of semi-volatile compounds emitted by both sources: PAHs. The CDPHE 
study did not include an analysis of the potential health effects of PAHs, as no data for these 
compounds were available to the agency. Therefore, there may be some potential for cumulative 
effects due to emissions of PAHs, but the potential cumulative effect is likely to be minor. The 
highest cancer risks from PAHs, estimated in the risk assessment, were in the 10-9 range2. 

In addition to the potential health effects from emissions, climate change is recognized as a 
fundamental threat to global food security, community well-being, cultural and social prosperity, 
and sustainable development (IPCC 2014). Climate change is already exerting serious adverse 
effects on the health of communities in some areas of the U.S., and these effects are anticipated 
to continue, including major shifts in patterns and distribution of vector-borne diseases, food 
insecurity due to disruptions to agricultural food systems, increased frequency and severity of 
natural disasters, and adverse effects to air quality. Many of these risks can be managed to some 
degree through preparation, coordination, and adaptation within the health sector based on an 
increased understanding of the climate change-health nexus.  

                                                
2 The highest PAH risks were due to PAHs in cow’s milk (AECOM 2017). 
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The Proposed Action would contribute to GHGs and would contribute a very small amount to 
global climate change. The potential effects of climate change in the area of the Proposed Action 
are low water levels (drier weather and less snow pack), flooding (increase in extreme storm 
events), and wildfires (increase in air pollution). These impacts have the potential to adversely 
affect human health, particularly for those of lower socioeconomic status (such as Native 
American populations who already have higher rates of respiratory diseases that would be 
exacerbated by increases in air pollution) and communities near the San Juan River. Therefore, 
cumulative impacts to the public, particularly sensitive populations, due to climate change are 
possible but cannot be quantified.  
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