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Chapter 1: Introduction 
 

1.1 Overview 
 
The City of Albuquerque Environmental Health Department (EHD) prepared this Regional Haze State 
Implementation Plan Revision (SIPr) element in accordance with U.S. Environmental Protection Agency 
(EPA) regulations for consideration by the Albuquerque-Bernalillo County Air Quality Control Board. The 
plan element describes how Albuquerque-Bernalillo County meets requirements of the federal 
regulation known as the Regional Haze Rule, which appears in Title 40 of the Code of Federal 
Regulations, Part 51, Subpart P, Sections 308 and 309 (40 CFR §§ 51.308 and 309). The purpose of the 
Regional Haze Rule is to improve visibility impairment at certain designated federal areas caused by 
emissions of anthropogenic air pollutants known to result in such impairment.  
 
We refer to this document as a plan "element" for the state because it functions in tandem with a 
similar plan element, to be proposed separately by the State of New Mexico Environment Department 
(NMED) for consideration by the Environment Improvement Board (EIB) for application to the rest of the 
state, which is a separate air quality jurisdiction from Albuquerque-Bernalillo County. The two plan 
elements together will function as a single plan for the entire state of New Mexico, excluding tribal 
lands. The EPA has requested this cooperative approach because the Regional Haze Rule applies to 
entire states. 
 
Therefore, the Albuquerque-Bernalillo County Regional Haze State Implementation Plan Revision 
element for this second planning period (2019-нлнуύ ǿƛƭƭ ōŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άwŜƎƛƻƴŀƭ IŀȊŜ {LtǊ 
Round 2 (2019-нлнуύέ for Bernalillo County excluding the rest of New Mexico and tribal lands. 
 
This introductory chapter provides an overview of the Regional Haze Rule and its requirements, how this 
SIPr document satisfies those requirements, and the organizations involved in preparing and approving 
the SIPr at the local, state, regional, and federal levels. 

 

1.2 Definitions of Visibility-Related Concepts 
 
Implementation of the Regional Haze Rule depends on sound technical methods to characterize visibility 
at Class I Areas. A list of selected definitions from 40 CFR § 51.3011,which apply to 40 CFR § 51.308 that 
ŎƻǾŜǊǎ 9t!Ωǎ wŜƎƛƻƴŀƭ IŀȊŜ wǳƭŜ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ мΦмΦмΥ пл /wC Ϡ рмΦолм 5ŜŦƛƴƛǘƛƻƴǎΦ ¢ƘŜǎŜ 
definitions will help to serve as a reference for some of the technical terms that will be used throughout 
this SIPr. Other relevant definitions and explanations of visibility-related terms are provided in 1.1.2: 
Other definitions. 
 

40 CFR § 51.301 definitions 
 

¶ Baseline visibility condition means the average of the five annual averages of the individual values 
of daily visibility for the period 2000ς2004 unique to each Class I Area for either the most impaired 
days or the clearest days. 

 

 
1 https://www.ecfr.gov/current/title-40/chapter-I/subchapter-C/part-51/subpart-P/section-51.301 

https://www.ecfr.gov/current/title-40/chapter-I/subchapter-C/part-51/subpart-P/section-51.301
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¶ Best Available Retrofit Technology (BART) means an emission limitation based on the degree of 
reduction achievable through the application of the best system of continuous emission reduction 
for each pollutant which is emitted by an existing stationary facility. The emission limitation must be 
established, on a case-by-case basis, taking into consideration the technology available, the costs of 
compliance, the energy and non-air quality environmental impacts of compliance, any pollution 
control equipment in use or in existence at the source, the remaining useful life of the source, and 
the degree of improvement in visibility which may reasonably be anticipated to result from the use 
of such technology. 

 

¶ Clearest days means the twenty percent of monitored days in a calendar year with the lowest values 
of the deciview index. 

 

¶ Current visibility condition means the average of the five annual averages of individual values of 
daily visibility for the most recent period for which data are available unique to each Class I Area for 
either the most impaired days or the clearest days. 

 

¶ Deciview (DV) is the unit of measurement on the deciview index scale for quantifying, in a standard 
manner, human perceptions of visibility.  

 

¶ Deciview index means a value for a day that is derived from calculated or measured light extinction, 
such that uniform increments of the index correspond to uniform incremental changes in perception 
across the entire range of conditions, from pristine to very obscured. The deciview index is 
calculated based on the following equation (for the purposes of calculating deciview using IMPROVE 
data, the atmospheric light extinction coefficient must be calculated from aerosol measurements 
and an estimate of Rayleigh scattering): 

 
10 ln (bextκмл aƳҍмύ 

 
where, bext = atmospheric light extinction coeŦŦƛŎƛŜƴǘΣ ŜȄǇǊŜǎǎŜŘ ƛƴ ƛƴǾŜǊǎŜ ƳŜƎŀƳŜǘŜǊǎ όaƳҍмύΦ 

 

¶ Federal Land Manager (FLM) means the Secretary of the department with authority over the 
Federal Class I Area (or the Secretary's designee) or, with respect to Roosevelt-Campobello 
International Park, the Chairman of the Roosevelt-Campobello International Park Commission. 

 

¶ Federally enforceable means all limitations and conditions which are enforceable by the 
Administrator under the Clean Air Act including those requirements developed pursuant to parts 60 
and 61 of Title 40, requirements within any applicable State Implementation Plan, and any permit 
requirements established pursuant to § 52.21 of Chapter I or under regulations approved pursuant 
to part 51, 52, or 60 of Title 40. 

 

¶ Fixed capital cost means the capital needed to provide all of the depreciable components. 
 

¶ Fugitive emissions means those emissions which could not reasonably pass through a stack, 
chimney, vent, or other functionally equivalent opening. 

 

¶ Implementation plan means, for the purposes of Part 51, any State Implementation Plan, Federal 
Implementation Plan, or Tribal Implementation Plan. 
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¶ Native American tribe or tribe means any Native American tribe, band, nation, or other organized 
group or community, including any Alaska Native village, which is federally recognized as eligible for 
the special programs and services provided by the United States to Native Americans because of 
their status as Native Americans. 

 

¶ In existence means that the owner or operator has obtained all necessary preconstruction approvals 
or permits required by Federal, State, or local air pollution emissions and air quality laws or 
regulations and either has (1) begun, or caused to begin, a continuous program of physical on-site 
construction of the facility or (2) entered into binding agreements or contractual obligations, which 
cannot be cancelled or modified without substantial loss to the owner or operator, to undertake a 
program of construction of the facility to be completed in a reasonable time. 

 

¶ Installation means an identifiable piece of process equipment.  
 

¶ Integral vista means a view perceived from within the mandatory Class I Federal area of a specific 
landmark or panorama located outside the boundary of the mandatory Class I Federal area. 

 

¶ Least impaired days means the twenty percent of monitored days in a calendar year with the lowest 
amounts of visibility impairment. 

 

¶ Major stationary source and major modification mean major stationary source and major 
modification, respectively, as defined in 40 CFR § 51.166. 

 

¶ Mandatory Class I Federal Area or Mandatory Federal Class I Area means any area identified in part 
81, subpart D of Title 40.  

 

¶ Most impaired days means the twenty percent of monitored days in a calendar year with the 
highest amounts of anthropogenic visibility impairment. 

 

¶ Natural conditions reflect naturally occurring phenomena that reduce visibility as measured in 
terms of light extinction, visual range, contrast, or coloration, and may refer to the conditions on a 
single day or a set of days. These phenomena include, but are not limited to, humidity, fire events, 
dust storms, volcanic activity, and biogenic emissions from soils and trees. These phenomena may 
be near or far from a Class I Area and may be outside the United States. 

 

¶ Natural visibility means visibility (contrast, coloration, and texture) on a day or days that would 
have existed under natural conditions. Natural visibility varies with time and location, is estimated 
or inferred rather than directly measured, and may have long-term trends due to long-term trends 
in natural conditions. 

 

¶ Natural visibility condition means the average of individual values of daily natural visibility unique 
to each Class I Area for either the most impaired days or the clearest days. 

 

¶ Potential to emit means the maximum capacity of a stationary source to emit a pollutant under its 
physical and operational design. Any physical or operational limitation on the capacity of the source 
to emit a pollutant including air pollution control equipment and restrictions on hours of operation 
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or on the type or amount of material combusted, stored, or processed, shall be treated as part of its 
design if the limitation or the effect it would have on emissions is federally enforceable. Secondary 
emissions do not count in determining the potential to emit of a stationary source. 

 

¶ Prescribed fire means any fire intentionally ignited by management actions in accordance with 
applicable laws, policies, and regulations to meet specific land or resource management objectives. 

 

¶ Regional haze means visibility impairment that is caused by the emission of air pollutants from 
numerous anthropogenic sources located over a wide geographic area. Such sources include, but 
are not limited to, major and minor stationary sources, mobile sources, and area sources. 

 

¶ Secondary emissions are emissions which occur as a result of the construction or operation of an 
existing stationary facility but do not come from the existing stationary facility. Secondary emissions 
may include, but are not limited to, emissions from ships or trains coming to or from the existing 
stationary facility. 

 

¶ Stationary Source means any building, structure, facility, or installation which emits or may emit any 
air pollutant. 

 

¶ Visibility means the degree of perceived clarity when viewing objects at a distance. Visibility 
includes perceived changes in contrast, coloration, and texture elements in a scene. 

 

¶ Visibility impairment or anthropogenic visibility impairment means any humanly perceptible 
difference due to air pollution from anthropogenic sources between actual visibility and natural 
visibility on one or more days. Because natural visibility can only be estimated or inferred, visibility 
impairment also is estimated or inferred rather than directly measured. 

 

¶ Visibility in any mandatory Class I Federal area includes any integral vista associated with that area. 
 

Other definitions 
 
These additional definitions are from the Western Regional Air Partnership Technical Support System 
glossary2, unless otherwise noted. 
 

¶ Aerosol means suspensions of tiny liquid and/or solid particles in the air. 3 
 

¶ Aerosol, primary means aerosol particles directly emitted from a source.4 
 

¶ Aerosol, secondary means aerosols formed by the interaction of two or more gas molecules and/or 
primary aerosols.4 

 

¶ Anthropogenic means produced by human activities. 
 

 
2 https://views.cira.colostate.edu/tssv2/ 
3 http://vista.cira.colostate.edu/Improve/glossary/ 
4 https://www.nps.gov/subjects/air/glossary.htm 
 

https://views.cira.colostate.edu/tssv2/
https://www.nps.gov/subjects/air/glossary.htm
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¶ Class I Areas as defined by the Clean Air Act, includes national parks greater than 6,000 acres, 
wilderness areas and national memorial parks greater than 5,000 acres, and international parks that 
existed as of August 1977.5  

 

¶ Extinction Budget means apportioning the extinction coefficient to atmospheric constituents to 
analysis estimate the change in visibility caused by a change in constituent concentrations. 

 

¶ Extinction coefficient means a measure of the ability of particles or gases to absorb and scatter 
photons from a beam of light; a number that is proportional to the number of photons removed 
from the sight path per unit length. 

 

¶ Haze means an atmospheric aerosol of sufficient concentration to be visible. The particles are so 
small that they cannot be seen individually, but are still effective in scene distortion and visual range 
restriction. 

 

¶ Light Extinction means the attenuation of light due to scattering and absorption as it passes through 
a medium. 

 

¶ Particulate Matter means particles found in the air, including dust, soot, smoke, and liquid droplets.  
Some particles are large or dark enough to be seen as soot or smoke.  Others are so small that 
individually they can only be detected with an electron microscope.6  

 

¶ PM2.5 means Measure of particulate matter (pollutants from combustion and natural sources); 
denotes particles smaller than 2.5 micrometers in diameter.3 

 

¶ PM10 means Measure of particulate matter (pollutants from combustion and natural sources); 
denotes particles with a nominal size less than 10 micrometers in diameter.3 

 

¶ Rayleigh Scattering means the scattering of light by particles much smaller than the wavelength of 
the light, e.g., molecular scattering in the natural atmosphere.7 

 

¶ URP framework means the interrelated Regional Haze Rule requirements regarding the 
quantification of historical and projected visibility conditions using specific metrics, the 
quantification of natural conditions, the quantification of the uniform rate of progress that would 
achieve natural visibility conditions for the 20 percent most anthropogenically impaired days in 
2064, the URP glidepath, the setting of RPGs for the end of the implementation period, and the 
comparison of the RPG for the 20 percent most anthropogenically impaired days to the URP 
glidepath.8 
 

¶ URP glidepath means the hypothetical straight-line path on the deciview scale between the baseline 
period visibility condition in 2000-2004 (associated with December 31, 2004) and the sum of the 
natural visibility condition and optional adjustments for international anthropogenic impacts and 

 
5 Equivalent to Section 1.1.1 - Mandatory Class I Federal Area or Mandatory Federal Class I Area 
6 https://www.nps.gov/subjects/air/glossary.htm. 
7 https://vista.cira.colostate.edu/Improve/glossary/ 
8 https://www.epa.gov/sites/default/files/2019-08/documents/8-20-2019_-
_regional_haze_guidance_final_guidance.pdf 
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impacts from certain wildland prescribed fires (associated with December 31, 2064), for the 20 
percent most anthropogenically impaired days for a particular Class I Area.8 
 

¶ Visual Range means the distance at which a large black object just disappears from view. 
 

¶ Western Regional Air Partnership ("WRAP") is one of five Regional Planning Organizations. It 
includes the states and tribal areas encompassed by Arizona, California, Colorado, Idaho, Montana, 
New Mexico, North Dakota, Oregon, South Dakota, Utah, Washington, and Wyoming and is affiliated 
with the Western States Air Resources Council. 

 

1.3 A Brief History of the Regional Haze Rule 
 
In 1977, Congress adopted amendments to the federal Clean Air Act (CAA or Act) to protect visibility in 
certain designated federal areas, known as mandatory Federal Class I Areas (Class I Area or CIA).9 This 
early provision of the CAA focused on emissions from major sources of human-caused, i.e. 
anthropogenic, air pollutants that "may reasonably be anticipated to cause or contribute" to visibility 
impairment at Class I Areas located close to the contributing major sources. Over time, the EPA and 
other stakeholders realized that further action was necessary to address more numerous, widely 
scattered sources that may not be located close to a Class I Area. In light of this need, Congress 
amended the visibility protection provisions of the CAA in 1990.10 In accordance with these CAA 
provisions, as amended, the EPA adopted the Regional Haze Rule in 1999.11  
 
The rule addressed the more numerous, widely scattered sources responsible for Class I Area visibility 
issues. It required states to take gradual steps over time to improve visibility at Class I Areas, returning 
visibility to "natural conditions," free of anthropogenic interference, by the year 2064. To that end, the 
Rule required states to submit Regional Haze State Implementation Plans (SIPs) beginning in 2003 and at 
ten-year intervals thereafter, corresponding with ten-year planning periods. However, litigation 
substantially delayed the SIP submittal process and required EPA to amend the Regional Haze Rule.12 
The initial Regional Haze SIPs were ultimately due to EPA by December 17, 2007.13  
 
Albuquerque - Bernalillo County and the State of New Mexico submitted their initial Regional Haze SIPs 
in 2008. EPA subsequently required certain amendments to these SIPs, which the two jurisdictions 
revised in later submittals. Albuquerque - Bernalillo County submitted its revised Regional Haze SIP in 
2011.14  
 

 
9 42 U.S.C. § 7491. 
10 42 U.S.C. § 7492.  
11 64 Fed. Reg. 35714 (July 1, 1999) (Regional Haze Regulations). 
12 71 Fed. Reg. 60612 (October 13, 2006) (Regional Haze Regulations; Revisions to Provisions Governing Alternative 
to Source-Specific Best Available Retrofit Technology (BART) Determinations). 
13 40 CFR § 51.308(b). 
14 This procedural history is addressed in EPA's proposed and final approval of the revised Regional Haze SIP for 
Albuquerque - Bernalillo County. 77 Fed. Reg. 24,768 (Apr. 25, 2012) (EPA proposed rule approving Regional Haze 
SIP for Albuquerque Bernalillo County); 77 Fed. Reg. 71,119 (Nov. 29, 2012) (EPA final rule approving Regional Haze 
SIP). The Albuquerque - Bernalillo County Regional Haze SIP, and related documentation, is available in EPA's 
docket for review of the revised city/county SIP, at https://www.regulations.gov/docket?D=EPA-R06-OAR-2008-
0702 (last accessed June 4, 2024).  

https://www.regulations.gov/docket?D=EPA-R06-OAR-2008-0702
https://www.regulations.gov/docket?D=EPA-R06-OAR-2008-0702
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The Section 309 SIP addressed the first phase of Regional Haze Rule requirements, with an emphasis on 
stationary source SO2 emission reductions and a focus on improving visibility in the 16 Class I Areas on 
the Colorado Plateau (including San Pedro Parks Wilderness in New Mexico). Under 40 CFR § 
51.309(g)(2)(i), States that prepare Section 309 SIPs can take credit for improved visibility in the Class I 
Areas not on the Colorado Plateau. The Section 309(g) SIP extended the scope of the Regional Haze SIP 
to all Class I Areas within the state, addressing the visibility requirements and improvements in New 
aŜȄƛŎƻΩǎ ǊŜƳŀƛƴƛƴƎ ŜƛƎƘǘ /ƭŀǎǎ L !ǊŜŀǎΣ ƛƴŎƭǳŘƛƴƎ .ŀƴŘŜƭƛŜǊ ²ƛƭŘŜǊƴŜǎǎ !ǊŜŀΣ .ƻǎǉǳŜ ŘŜƭ !ǇŀŎƘŜ 
Wilderness Area, Carlsbad Caverns National Park, Gila Wilderness Area, Pecos Wilderness Area, Salt 
Creek Wilderness Area, Wheeler Peak Wilderness Area, and White Mountain Wilderness Area. 
 
Originally, Regional Haze SIPs for the second planning period, 2019 to 2028, were to be submitted to 
EPA in 2018. However, on January 10, 2017, EPA revised the Regional Haze Rule so that the SIPs for the 
second implementation period would instead be due July 31, 2021. 15 However, the years for the second 
planning period remain 2019 to 2028 despite the revised SIP submittal deadline. 
 
Future Regional Haze SIP submittals are expected to be due by July 31, 2028 and at ten-year intervals 
thereafter, unless EPA revises the Regional Haze Rule again.16  
 

1.4 Overview of Regulatory Provisions in the Regional Haze Rule 
 
This Section summarizes the major requirements of the Regional Haze Rule.17 More detailed discussion 
of specific requirements will be presented in individual chapters of this Regional Haze SIPr Round 2 
(2019-2028), as warranted. The following discussion refers to regional haze requirements for a state. As 
a practical matter, Albuquerque-Bernalillo County, a separate air quality jurisdiction within a state, must 
work with state agencies to achieve a Regional Haze planning approach that works in an integrated 
fashion for the entire state. 
 

Clean Air Act distinction between protection of visibility versus protection of health 
 
The Regional Haze Rule, and the Clean Air Act visibility protection provisions upon which it is based, are 
not health-based air quality standards. They protect visibility in Class I Areas by gradually reducing 
visibility-impairing anthropogenic air pollutants over time.18 Such pollutants are also known to have 
effects on human health, but the federal regulatory scheme addresses health effects by a different 
mechanism: the National Ambient Air Quality Standards (NAAQS).19 The NAAQS define the maximum 
amount of six common air pollutants that can be present in outdoor air without harming public health.20 
 

 
15 82 Fed. Reg. 3078 (January 10, 2017) (Protection of Visibility: Amendments to Requirements for State Plans). 
16 40 CFR § 51.308(f).  
17 This subsection is substantially based on an overview of the Regional Haze Rule prepared by the Western 
Regional Air Partnership ("WRAP"): see WRAP, Overview of Regional Haze Planning, Regional Haze Planning Work 
Group Consensus, May 7, 2019, available at https://www.westar.org/wp-content/uploads/2022/09/Overview-of-
RH-Planning-RHPWG-consensus-May7_2019.pdf, last accessed September 5, 2023.  
18 42 U.S.C. §§ 7491 and 7492; 40 CFR §§ 51.300 to 51.309.  
19 42 U.S.C. §§ 7408 and 7409; 40 CFR §§ 50.1 to 50.19.  
20 The six pollutants for which EPA must set National Ambient Air Quality Standards are carbon monoxide, lead, 
nitrogen dioxide, ozone, particulate matter, and sulfur dioxide. 
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Specific regulatory provisions 
 
The Regional Haze Rule establishes a multi-step process to improve visibility at Class I Areas. The 
Regional Haze Rule divides the process into ten-year planning periods. During each period, states 
undertake a series of steps to achieve gradual improvement in visibility, which must be documented in a 
Regional Haze SIP revision. The current planning period covers the years from 2019 to 2028. However, 
Regional Haze SIP revisions for this period were not due until July 31, 2021. EPA designed the Regional 
Haze Rule to achieve the Clean Air Act goal for visibility to be restored to natural conditions for each 
Class I Area. 
 
The Regional Haze Rule requires a Regional Haze SIP revision that estimates emissions from natural 
sources (such as sea salt, dust, and wildfire smoke), emissions from anthropogenic sources, and 
amounts of pollution which are beyond the control of states (such as international emissions and some 
transportation-related emissions). 
 
Before submitting the SIP revision for a ten-year planning period, every state must complete a series of 
steps, described below. Further details about each step will appear throughout this Regional Haze SIPr 
Round 2 (2019-2028). 
 

1) States review the data from the Interagency Monitoring of Protected Visual Environments 
(IMPROVE) monitoring network,21 which measures the visibility-impairing pollutant 
concentrations at Class I Areas throughout the U.S. 

2) States calculate the amount of air pollutants known to contribute to poor visibility that is 
emitted within their boundaries from a variety of different sources. 

3) States analyze this data on visibility and pollutants to identify pollution sources likely 
contributing to visibility problems at particular areas, both inside their own borders and in other 
states. 

4) 9ŀŎƘ ǎǘŀǘŜ ƛŘŜƴǘƛŦƛŜǎ άǊŜŀǎƻƴŀōƭŜέ Ǉƻƭƭǳǘƛƻƴ Ŏƻƴǘrol methods that will reduce emissions from 
human-caused sources and thus improve visibility at Class I Areas. 

5) Technical experts at Regional Planning Organizations (RPOs), which assist states in preparing 
Regional Haze SIPs, use computer modeling or other technical approaches to understand how 
pollution control measures at particular anthropogenic pollutant sources can reasonably be 
expected to improve visibility at each Class I Area over a ten-year Regional Haze planning period. 

6) Throughout Regional Haze SIP development, states consult informally with the Federal Land 
Managers (FLMs) of the Class I Areas within their jurisdiction to communicate the intended 
benefits of proposed regulatory actions, and then ask the FLMs for a formal review of the plan 
before a formal public hearing on the plan is held. The Regional Haze Rule requires states to 
consult with other states that have emissions reasonably anticipated to contribute to visibility 
impairment in the same Class I Area or areas. EPA and RPOs also encourage states to consult 
informally with tribes, local authorities, and any stakeholder that may desire to comment on a 
state's proposed approach to protecting visibility at Class I Areas. 

7) EPA encourages states to consult with their respective EPA regional offices throughout the SIP 
planning process. This may help identify and resolve potential technical, policy, and legal issues 

 
21 http://vista.cira.colostate.edu/Improve. 

http://vista.cira.colostate.edu/Improve
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before plan finalization and adoption by the state. This also improves the likelihood that the 
State will submit an approvable SIP revision. EPA recommends submission of a draft plan for 
review and feedback in advance of formal plan submission to EPA. 

8) After public review, states hold public hearings of their air quality boards or commissions to 
adopt plans to implement the identified pollution control methods, make them legally binding, 
and thus strive to achieve visibility improvement at each Class I Area over the course of the 
planning period. 

9) A Regional Haze SIP revision must include a progress report on past visibility trends and the 
implementation status of previously adopted pollution control measures to improve Class I Area 
visibility. 

 
A Regional Haze SIP revision does not go into effect until EPA completes its review and approves the SIP 
following the state adoption process. 
 

1.5 Overview of how this SIPr Document is Organized 
 
This Regional Haze SIPr Round 2 (2019-2028) for Albuquerque-Bernalillo County is organized into twelve 
chapters. Each chapter presents information on a specific aspect of Regional Haze planning. Considered 
as a whole, the twelve chapters collectively meet Regional Haze Rule requirements for the State. 
Requirements for the rest of New Mexico will be addressed in a separate Regional Haze SIPr element, 
prepared by NMED and proposed to the EIB. 
 
The twelve chapters of this SIP for Albuquerque-Bernalillo County cover the following topics: 
 

¶ Chapter 1. Introductory material presenting an overview of the Regional Haze planning process. 

¶ Chapter 2. An overview of the nine Class I Areas located in New Mexico, as well as the IMPROVE 
monitors providing data about the visibility conditions at these areas and visibility-impairing 
pollutants present at each area. 

¶ Chapter 3. Detailed IMPROVE monitor data for each New Mexico Class I Area, monitoring trends 
analyses, and tracking visibility progress. 

¶ Chapter 4. Data analyzing whether emissions of visibility-impairing pollutants from within the 
State of New Mexico may cause or contribute to visibility impairment at Class I Areas in other 
states outside New Mexico.22 

¶ Chapter 5. Progress report on implementation of the State of New Mexico Regional Haze SIP for 
the second half of the first Regional Haze planning period (i.e., 2014 ς 2018). 

¶ Chapter 6. Description of the process by which NMED cooperated with City of Albuquerque EHD 
on a common, statewide screening process to select facilities throughout New Mexico that are 
major sources of visibility-impairing pollutants, with a potential impact on Class I Area visibility, 
that would be subject to an analysis identifying potential new pollutant control measures at 
each facility. This process identified 24 sources total, including one source in Albuquerque ς 
Bernalillo County. 

 
22 Potential contributions to visibility impairment at New Mexico Class I Areas due to emissions from other states 
will be assessed in the Regional Haze SIP prepared by the NMED and considered by the EIB.  
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¶ Chapter 7. A description of the technical analysis of potential new pollutant control measures 
for the one screened facility in Albuquerque ς Bernalillo County. 

¶ Chapter 8. A description of the Long-Term Strategy (LTS) for control of visibility-impairing 
pollutants in Albuquerque-Bernalillo County during the second Regional Haze planning period, 
2019 to 2028. In the Regional Haze Rule, a LTS is a set of legally enforceable control measures 
upon which an air quality jurisdiction (typically a state) will rely to improve visibility at Class I 
Areas within its borders and in other states during a Regional Haze planning period. 

¶ Chapter 9. A description of 2028 visibility goals, which the Regional Haze Rule calls Reasonable 
Progress Goals (RPGs), for the nine Class I Areas in New Mexico and the relation of those goals 
to the LTS. 

¶ Chapter 10. Uniform rate of progress glidepath checks for the Most Impaired and Clearest Days, 
and additional information needed for a robust demonstration for areas that are not be on the 
glidepath to natural visibility conditions by 2064.  

¶ Chapter 11. A description of how EHD conducted outreach to stakeholders in partnership with 
NMED during preparation of their proposed Regional Haze SIPr elements. This chapter also 
details how EHD met Regional Haze Rule requirements for consultation with FLMs who 
supervise the Class I Areas in New Mexico. 

¶ Chapter 12. A final chapter addressing certain other aspects of the Regional Haze Rule, including 
provisions for future monitoring of visibility-impairing pollutants and future progress reports on 
implementation of this Regional Haze SIPr Round 2 (2019 ς 2028). 
 

1.6 Technical Assistance from the Western Regional Air Partnership 
 
The Western Regional Air Partnership (WRAP) is a voluntary partnership of government agencies from 
15 western states involved in air quality regulation and planning.23 WRAP members include state and 
local air quality regulatory agencies, Indian tribes, EPA, and the federal land management agencies, 
which are the National Park Service, U.S. Forest Service, U.S. Fish and Wildlife Service, and the Bureau of 
Land Management.24 As an RPO, WRAP pools and compiles the efforts of its member agencies to 
provide the technical assistance necessary for them to pursue air quality regulatory initiatives, including 
those related to Regional Haze.  
 

WRAP Role in SIP Preparation 
 
For the current Regional Haze planning period, WRAP has provided substantial resources for use by 
state, local, and tribal air quality agencies in preparing Regional Haze SIPs. These resources include 
quantitative data in the form of air quality monitoring results, emissions inventory estimates, and 
computer modeling outputs. They also include two types of written documentation: 1) technical support 
documents describing how the quantitative data was assembled; and 2) written guidance on approaches 
states may wish to take (but are not required to take) in researching and writing their Regional Haze 
SIPs. 

 
23 WRAP membership is open to agencies located in the geographical area encompassed by the States of Alaska, 
Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, North Dakota, Oregon, South Dakota, 
Utah, Washington, and Wyoming. 
24 The full list of WRAP member agencies is available at https://www.westar.org/wrap-council-members/.  

https://www.westar.org/wrap-council-members/
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WRAP is not a regulatory body but it does play an important role in the Regional Haze regulatory 
process. It has no legal authority to make decisions for its members. Rather, it provides technical 
resources and advice to those members, based on consensus decisions among them. States may then 
use the resulting technical resources based on their best judgment about their own circumstances and 
the applicable regulatory requirements. In meeting those requirements, the Regional Haze Rule allows 
states to rely on the technical data and advice of WRAP and other RPOs in deciding on control measures 
for a Regional Haze SIP.25 This is the key role played by WRAP. It provides data and advice that the 
individual air agency members would otherwise lack the staff and resources to provide for themselves. 
 

WRAP Technical Support System 
 
For the second Regional Haze planning period, WRAP prepared an online resource and data portal called 
the Technical Support System (TSS).26 The TSS provides data that state, local, and tribal air agencies may 
use in preparing their Regional Haze SIPs. The TSS includes air monitor data, emissions inventory data, 
and modeling data. Explanations and documentation of the data and the methods by which it was 
obtained are provided on the TSS27 and on the WRAP website.28  
 
The TSS hosts the visibility monitoring, emissions, and air quality modeling analyses that support the 15 
western states in developing Regional Haze SIPs. The Emissions Methods, Results, and References 
document and the Modeling Methods, Results, and References document describe the WRAP emissions 
and modeling analyses and illustrates how the TSS products can be applied and interpreted to support 
the 2028 visibility progress demonstrations for western U.S. Class I Areas. These reports are included as 
Appendices A and B to this Regional Haze SIPr Round 2 (2019 ς 2028). 
 
This draft SIP relies on much of the technical work included in the WRAP TSS for visibility projections, 
glidepath checks, weighted emission potential analysis, and emissions data in the embedded progress 
report.   
 

1.7 Supplementary Data from non-WRAP Sources 
 
This Regional Haze SIPr Round 2 (2019-2028) relies on data from sources other than the WRAP. These 
will be noted in specific chapters/appendices, as appropriate. 
 

 
25 40 CFR § 51.308(f)(2)(iii). WRAP is one of five U.S. regional planning organizations that assist states in preparing 
Regional Haze SIPs. See https://www.epa.gov/visibility/visibility-regional-planning-organizations (last accessed 
September 28, 2020).  
26 The TSS is available online at https://views.cira.colostate.edu/tssv2/default.aspx (last accessed September 6, 
2023). The TSS for the current planning period is the second version of the TSS. The first version, used during the 
first planning period, is archived at http://vista.cira.colostate.edu/tss/ .  
27 The TSS web site provides a tab labeled "help," which leads the user to technical documentation for the data 
provided on the TSS. See the TSS web site at https://views.cira.colostate.edu/tssv2/default.aspx.  
28 The WRAP Regional Haze Planning Work Group web page provides thorough documentation of the process by 
which WRAP collated and generated data for air quality monitoring, emissions, and modeling. See the links and 
documents available at https://www.westar.org/regional-haze-planning-work-group/. Important technical 
documentation of WRAP Regional Haze planning also appears on the organization's Regional Tech Operations 
Work Group web page, available at https://www.westar.org/regional-tech-operations-work-group/.  

https://www.epa.gov/visibility/visibility-regional-planning-organizations
https://views.cira.colostate.edu/tssv2/default.aspx
http://vista.cira.colostate.edu/tss/
https://views.cira.colostate.edu/tssv2/default.aspx
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1.8 Joint Regional Haze Planning by EHD and NMED 
 
Because of the scope and design of the Regional Haze Rule, EHD prepared this Regional Haze SIPr Round 
2 (2019-2028) in close cooperation with NMED. Under state and local law, EHD prepares SIPs applicable 
to the City of Albuquerque and Bernalillo County for consideration by the Albuquerque - Bernalillo 
County AQCB.29 Separately, NMED prepares SIPs for the rest of the state and proposes these plans for 
consideration by the EIB.30  
 
Subsequent chapters of this SIPr element will describe in detail the statewide Regional Haze analytical 
framework.  This SIPr element should be read in conjunction with the SIPr element prepared by NMED 
for the rest of the state.  
 

1.9 Role of EHD 
 
State law requires EHD to develop SIPs and SIP revisions for consideration by the AQCB and the U.S. 
EPA.31 In accordance with that requirement, EHD staff developed and wrote this Regional Haze SIPr 
Round 2 (2019-2028) in close cooperation with NMED. If the AQCB adopts this Regional Haze SIPr Round 
2 (2019-2028), the Board will authorize EHD to submit it to the EPA in accordance with EPA regulations. 
 
This Regional Haze SIPr Round 2 (2019-2028), developed and proposed by EHD, describes how 
Albuquerque-Bernalillo County will meet federal regulatory requirements in the Regional Haze Rule at 
40 CFR §§ 51.308 and 51.309. This SIPr is not in itself an enforceable regulation, but it is legally 
mandatory for the state to submit the SIPr to EPA in order to meet the federal regulatory requirements. 
 

1.10 Role of the Albuquerque-Bernalillo County Air Quality Control Board 
 
The New Mexico Air Quality Control Act requires the AQCB to promulgate air quality regulations32 and 
adopt a plan for the "regulation, control, prevention, or abatement of air pollution . . . ."33 The Board 
may also adopt regulations "to protect visibility in mandatory Class I Areas . . . ."34 These regulatory 
provisions provide authority for the Board to consider the Regional Haze SIPr Round 2 (2019 ς 2028), 
including any new or amended legally enforceable regulations necessary to implement the SIP, in order 
to meet federal Regional Haze Rule requirements. 
 
In considering a proposed SIP or SIPr and any accompanying proposed regulations, the AQCB must "give 
weight it deems appropriate to all facts and circumstances," including facts and circumstances specified 
in the state Air Quality Control Act, related to the following:35 
 

 
29 NMSA 1978 §§ 74-2-5 and 74-2-5.1; ROA 1994 §§ 9-5-4 and 9-5-1-5; Bernalillo County Code §§ 30-33 and 30-34. 
30 NMSA 1978 §§ 74-2-5 and 74-2-5.1.  
31 NMSA 1978 § 74-2-5. The language in this section requires EHD to develop an air quality "plan" but, in practice, 
EHD develops many different plans that collectively satisfy the requirement of the federal Clean Air Act for a single 
SIP. See 42 U.S.C. § 7410.  
32 NMSA 1978 § 74-2-5(B)(1). 
33 NMSA 1978 § 74-2-5(B)(2).  
34 NMSA 1978 § 74-2-5(D)(1). 
35 NMSA 1978 § 74-2-5(F).  
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1) ϦŎƘŀǊŀŎǘŜǊ ŀƴŘ ŘŜƎǊŜŜ ƻŦ ƛƴƧǳǊȅ ǘƻ ƻǊ ƛƴǘŜǊŦŜǊŜƴŎŜ ǿƛǘƘ Φ Φ Φ ǾƛǎƛōƛƭƛǘȅΤέ 

2) "social and economic value of the sources and subjects of air contaminants;" and 

3) "technical practicability and economic reasonableness" of emission reduction measures, with 
consideration of previous experience and available methods. 
 

Under state and local law, any emission control requirement, such as those contained in this Regional 
Haze SIPr Round 2 (2019 ς 2028), may be adopted by the AQCB only after a duly noticed public 
hearing.36 Any permit modification that takes place to make regional haze requirements legally 
enforceable will go through a separate permit modification process, but are mentioned in this SIP.  The 
SIP for this planning period contemplates a ƳƻŘƛŦƛŎŀǘƛƻƴ ǘƻ D//Ωǎ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇŜǊƳƛǘ to enforce the 
reasonable progress decisions, rather than a new rule.   
 

1.11 Role of the U.S. EPA 
 
This Regional Haze SIPr Round 2 (2019-2028) is subject to several federal regulatory requirements 
implemented and enforced by the U.S. EPA. 
 

1) The Regional Haze Rule requires submittal of this SIPr to EPA,37 with content in the SIPr that 
addresses specific requirements.38  

2) The public rulemaking hearing held by the AQCB to consider this SIPr must be held only after 
reasonable notice provided at least 30 days prior to the date of the hearing.39  

3) EHD must submit this SIPr to EPA with appropriate documentation, including documentation of 
the public hearing in accordance with federal, state, and local law.40  
 

After a state submits a SIP to EPA, EPA has six months to certify that a state has made a complete 
submittal.41 
 
Failure to submit an approvable Regional Haze SIPr Round 2 (2019-2028) to EPA may result in federal 
action. If a state fails to submit a SIP, EPA has until six months after the deadline for submittal to make a 
finding of failure to submit.42 EPA must, within two years of such a finding, issue a Federal 
Implementation Plan (FIP) that accomplishes the purposes for which the SIP should have been 
submitted.43 In the case of the Regional Haze Rule, EPA may issue a FIP that unilaterally imposes 
Regional Haze control measures on facilities in Albuquerque-Bernalillo County in order to protect 
visibility at Class I Areas. 
 

1.12 Conclusion 
 

 
36 NMSA 1978 § 74-2-6(B) and (C).  
37 40 CFR § 51.308(f).  
38 40 CFR §§ 51.308(f)(1) to (f)(6), 51.308(g), and 51.309.  
39 40 CFR § 51.102(d).  
40 40 CFR § 51.103 and 40 CFR Part 51, Appendix V.  
41 42 U.S.C. § 7410(k)(1)(B).  
42 42 U.S.C. § 7410(k)(1)(B). 
43 42 U.S.C. § 7410(c)(1).  
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This Regional Haze SIPr Rd 2 (2019-2028) developed by EHD is designed to provide the additional 
controls needed to ensure that visibility improves in Class I Areas.  The plan was developed in 
consultation with Federal Land Managers and other interested parties. This Regional Haze SIPr Round 2 
(2019-2028) will be submitted to EPA in accordance with the federal, state, and local procedural 
requirements discussed in this chapter. 
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Chapter 2: New Mexico Class I Areas and IMPROVE Monitor Sites 
 
¢Ƙƛǎ ŎƘŀǇǘŜǊ ǇǊƻǾƛŘŜǎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ bŜǿ aŜȄƛŎƻΩǎ ƴƛƴŜ /ƭŀǎǎ L !ǊŜŀǎ ŀƴŘ ǘƘŜ ŜƛƎƘǘ LƴǘŜǊŀƎŜƴŎȅ 
Monitoring of Protected Visual Environments ("IMPROVE") network monitor sites providing data for 
those areas.  A brief description of the IMPROVE network prefaces the overview. Even though 
Albuquerque-Bernalillo County is a separate jurisdiction, with no Class 1 Areas within its boundaries, the 
information in this chapter is presented for contextual purposes because the County is part of the State 
of New Mexico.  Chapter 3 presents a detailed technical description of how the IMPROVE network 
provides monitor data used to assess visibility conditions.  
  

2.1    IMPROVE Monitoring Network  
 
The IMPROVE program is a cooperative measurement effort governed by a steering committee from 
federal, regional, and state organizations. The program was established in 1985 to aid the creation of 
Federal and State Implementation Plans for the protection of visibility in mandatory Class I Areas, as 
stipulated in the 1977 amendments to the CAA and expanded upon in the 1990 amendments. As 
required by the Act, the U.S. EPA promulgated regulations designating 156 national parks and 
wilderness areas as Class I Areas. The IMPROVE monitoring network began operating in 1988 with 20 
monitor sites in Class I Areas and has subsequently grown to 110 monitor sites sponsored by the Federal 
[ŀƴŘ aŀƴŀƎŜǊǎ όC[aǎύ Ǉƭǳǎ ŀƴ ŀŘŘƛǘƛƻƴŀƭ пу άǇǊƻǘƻŎƻƭ ǎƛǘŜǎέ ǎǇƻƴǎƻǊŜŘ ōȅ ǎǘŀǘŜΣ ǊŜƎional, tribal, and 
national organizations that provide expanded spatial coverage for the network.44 

  
The IMPROVE monitoring network consists of individual monitor sites across the United States 
containing aerosol speciation samplers, which measure the types, i.e., "species," and amounts of 
visibility-impairing pollutants present in the air in or around Class I Areas. A small number of IMPROVE 
monitor sites, in addition to measuring the type and amount of pollutants, also perform direct optical 
measurements of visibility impairment.  
  
The regulatory objectives45 of the IMPROVE monitoring network are:   
 

¶ to establish current visibility and aerosol conditions in Class I Areas;  

¶ to identify chemical species responsible for existing man-made visibility impairment, thereby 
allowing inference of emission sources for those species;  

¶ to document long-term trends for assessing progress towards the Clean Air Act's national 
visibility goal, which is returning Class I Areas to natural visibility conditions; and,  

¶ ōŜƎƛƴƴƛƴƎ ǿƛǘƘ ǘƘŜ 9t!Ωǎ ŜƴŀŎǘƳŜƴǘ ƻŦ ǘƘŜ wŜƎƛƻƴŀƭ IŀȊŜ wǳƭŜ ƛƴ мфффΣ ǘƻ ǇǊƻǾƛŘŜ ǊŜƎƛƻƴŀƭ ƘŀȊŜ 
monitoring representing all visibility-protected Class I Areas, using specific metrics and 
approaches defined in the Rule.  

  
It is important to note that not every Class I Area has its own monitor. Sometimes, practicality requires 
that a single monitor provide representative data for more than one Class I Area. This chapter will 
provide examples of such monitor siting for Class I Areas in New Mexico.  
  

 
44 https://vista.cira.colostate.edu/Improve/improve-program/  
45 Id.  

https://vista.cira.colostate.edu/Improve/improve-program/
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In addition to the above regulatory functions, the IMPROVE program has also been a key participant in 
visibility-related research, including the advancement of monitoring instrumentation, analysis 
techniques, visibility modeling, policy formulation, and source attribution field studies.  
  
Figure 2-1 below shows a typical IMPROVE monitor site, in this case located at Bosque del Apache 
Wilderness Area, which is one of the nine Class I Areas in New Mexico. Like the other IMPROVE monitor 
sites, the one at Bosque del Apache contains four separate modules used for sampling the particulate 
species responsible for visibility impairment, as diagrammed in Figure 2-2 below.  Each module consists 
of a size-cut filter cassette with appropriate filter material for species of interest, flow control, and a 
sample pump. IMPROVE samplers collect 24-hour samples, every three days. The collected filter 
samples are subsequently analyzed at the UC-Davis Crocker Nuclear Laboratory and other analytical 
laboratories for the indicated particulate species.  
  
Figure 2-1: IMPROVE Monitor Site at Bosque del Apache Wilderness Area.  

  
Photo credit: Kip Carrico  

  
Figure 2-2: Four Aerosol Modules used for Regional Haze Monitoring at IMPROVE Monitor Sites.  
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For purposes of this Regional Haze SIPr Round 2 (2019 ς 2028), the primary point to note is that 
IMPROVE monitor sites provide technically reliable information about visibility conditions and causes of 
visibility interference for each Class I Area, by methods that meet all applicable federal regulatory 
requirements. Chapter 3 of this SIPr provides additional technical details on how the IMPROVE network 
carries out this function.  
  

2.2  New Mexico Class I Areas and IMPROVE Monitor Sites  
 
Table 2-1 lists the eight IMPROVE monitor sites that collect regional haze monitoring data for New 
aŜȄƛŎƻΩǎ ƴƛƴŜ /ƭŀǎǎ L !ǊŜŀǎΦ  The IMPROVE monitor for the Wheeler Peak Wilderness Area is also used to 
represent visibility conditions at the nearby Pecos Wilderness Area. The IMPROVE monitor for Carlsbad 
Caverns is located in Texas at Guadalupe Mountains National Park.  Figure 2-3 shows the locations of the 
Class I Areas in New Mexico and the immediate surrounding areas. Each individual Class I Area in New 
Mexico is discussed further below.  
 

 Table 2-1: IMPROVE Monitoring Network and Associated Class I Areas in New Mexico. 

Site Name 
Site Code and 
GPS 
Coordinates 

Location 
(County) 

Class I Area Agency 
Elevation 
(feet 
AMSL) 

Start Date 

Bandelier  
BAND1 
35.7797° N 
106.2664° W 

 
Los Alamos  

Bandelier 
Wilderness 
Area 

U.S. National Park 
Service (USNPS) 

6,523 
March 
1988 

Bosque del 
Apache 

BOAP1 
33.8695° N 
106.852° W 

 
Socorro  

Bosque del 
Apache 

U.S. Fish and 
Wildlife Service 
(USFWS) 

4,560 April 2000 



30 
 

Wilderness 
Area 

Gila 
GICL1 
33.2204° N 
108.2351° W 

 
Catron  

Gila 
Wilderness 
Area 

U.S. Forest Service 
(USFS) 

5,825 April 1994 

Guadalupe 
Mountains 
(TX) 

GUMO1 
31.833° N 
104.8094° W 

 
Culberson  
(TX) 

Carlsbad 
Caverns 
National Park 

USNPS 5,486 
March 
1988 

Salt Creek 
Wilderness 

SACR1 
33.4598° N 
104.4042° W 

 
Chaves  

Salt Creek 
Wilderness 
Area 

USFWS 3,518 April 2000 

San Pedro 
Parks 

SAPE1 
36.0139° N 
106.8447° W 

Rio Arriba 

San Pedro 
Parks 
Wilderness 
Area 

USFS 9,629 
August 
2000 

Wheeler 
Peak 

WHPE1 
36.5854° N 
105.452° W 

Taos  

Wheeler Peak 
Wilderness 
Area, Pecos 
Wilderness 
Area 

USFS 11,043 
August 
2000 

White 
Mountain 

WHIT1 
33.4687° N 
105.5349° W 

Lincoln  

White 
Mountain 
Wilderness 
Area 

USFS 6,770 
January 
2002 
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Figure 2-3: Map of Class I Areas in New Mexico and the Immediate Surrounding Area. 

 
 
The earliest New Mexico IMPROVE monitor sites, Bandelier and Guadalupe Mountains, have been active 
since the start of the IMPROVE program in 1988. Several New Mexico monitor sites became operational 
after January 1, 2000, all, however, are considered by EPA to have complete data records as discussed in 
Chapter 3. The data from these sites provides a comprehensive record of visibility conditions in the Class 
I Areas of New Mexico. 
 

Bandelier Wilderness Area 
 
The Bandelier Wilderness Area encompasses approximately 90 percent of Bandelier National 
Monument, which sits at the southern end of the Pajarito Plateau. The plateau was formed by two 
eruptions 1.6 and 1.4 million years ago. Elevations at Bandelier range from 5,340 feet at the Rio Grande 
River to the south to 10,199 feet at the summit of Cerro Grande to the north, which is almost a mile of 
elevation change in just under 12 miles. This large elevation gradient creates a unique diversity of 
habitats specific to northern New Mexico. The diversity of habitats and quick access to water supported 
a relatively large population of ancestral Pueblo peoples. Currently, piñon-juniper woodlands dominate 
in the southern parts of the monument, transitioning through ponderosa pine savannahs and forests, 
finally reaching mixed conifer forests at the highest elevations. Scattered throughout the monument 
are desert grasslands, montane meadows, and riparian areas in the canyon bottoms, providing home to 
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a wide variety of wildlife. The backcountry trails at Bandelier climb in and out of deep canyons and cross 
large flat mesas, showcasing the entire spectrum of volcanic geology. 
 
Additional information about the area around Bandelier is available from the National Park Service at 
https://www.nps.gov/band/index.htm. 
 
The IMPROVE monitor site for the Bandelier Wilderness Area is BAND1, located near a fire tower on a 
ridge crest just outside of the eastern Wilderness boundary at an elevation of 6,523 feet. The BAND1 
IMPROVE monitor site is in an exposed location at an elevation near the middle of the range of 
Wilderness elevations and about 1,000 feet above the Rio Grande River at the bottom of the canyon. 
The highest Bandelier Wilderness Area elevations are typically about 1,000 feet above the monitor site. 
As a result, BAND1 is considered representative of visibility conditions within Bandelier Wilderness Area.  
 
Figure 2-4: Bandelier Wilderness Area within Sandoval, Los Alamos, and Santa Fe Counties, NM. 

 
Photo credit: Kip Carrico. 

https://www.nps.gov/band/index.htm
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Figure 2-5: Bandelier Wilderness Area and IMPROVE Monitor Site BAND1. 

 
 

Bosque del Apache Wilderness Area 
 
The Bosque del Apache Wilderness Area consists of three separate units within the larger Bosque del 
Apache National Wildlife Refuge (NWR), which is located along the Rio Grande River south of Socorro, 
New Mexico. The Refuge is located at the northern edge of the Chihuahuan Desert and straddles the 
river. The heart of the Refuge is about 12,900 acres of moist bottomlands ς 3,800 acres are active 
floodplain and 9,100 acres are areas where water is diverted to create extensive wetlands, farmlands, 
and riparian forests. The rest of Bosque del Apache NWR is made up of arid foothills and mesas, 
which rise to the Chupadera Mountains to the west and the San Pascual Mountains to the east. Most 
of these desert lands are preserved as wilderness areas. 
 
Managed by the U.S. Fish and Wildlife Service, Bosque del Apache NWR is an important link in the 
more than 500 federal wildlife refuges in North America. The goal of refuge management is to provide 
habitat and protection for migratory birds and endangered species and provide the public with a high-
quality wildlife and educational experience. 
 
More information about the area around Bosque del Apache is available from the U.S. Fish and Wildlife 
Service at https://www.fws.gov/refuge/bosque_del_apache/. 
 

https://www.fws.gov/refuge/bosque_del_apache/
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Figure 2-6: Bosque del Apache Wilderness Area in Socorro County, NM. 

 
Photo credit: Kip Carrico 

 
The IMPROVE monitor site for Bosque del Apache Wilderness Area is BOAP1, located at the northern 
boundary near the Rio Grande River at an elevation of 4,560 feet. Given the narrow range of elevations 
at Bosque del Apache, BOAP1 should be very representative of visibility conditions there. 
 
Figure 2-7: Bosque del Apache Wilderness Area and IMPROVE Monitor Site BOAP1. 
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Carlsbad Caverns National Park 
 
Carlsbad Caverns National Park is located in the Guadalupe Mountains, a mountain range that runs 
from west Texas into southeastern New Mexico. The most famous of all the geologic features in the 
park are the more than 110 limestone caves, the most well-known of which is Carlsbad Caverns. 
Carlsbad Caverns receives more than 300,000 visitors each year and offers a rare glimpse of the 
underground worlds preserved under the desert above. 
 
Elevations within the park rise from 3,595 feet in the lowlands to 6,520 feet atop the escarpment. 
Though there are scattered woodlands in the higher elevations, the park is primarily a variety of 
grassland and desert shrub land habitats. The park supports a diverse ecosystem, including habitat for 
many plants and animals that are at the geographic limits of their ranges. For example, the ponderosa 
pine reaches its extreme eastern limit here and several species of reptiles are at the edges of their 
distributions. 
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Figure 2-8: Carlsbad Caverns National Park Located in Eddy County, NM. 

 
Photo credit: National Park Service (unidentified photographer, https://www.nps.gov/im/chdn/cave.htm). 

 
Further information about the area around Carlsbad Caverns is available from the National Park Service 
at https:// www.nps.gov/cave/index.htm. 
 
The IMPROVE monitor site for Carlsbad Caverns National Park is GUMO1 (Guadalupe Mountains), 
located about 15 miles southwest in mountainous terrain near the crest of the Delaware Mountain 
Range at an elevation of 5,486 feet. It has good exposure to regional-scale winds and may be influenced 
by wind-blown dust from the salt flats in western Texas, as well as from the Mexican dry/barren region 
to the southwest. The ground cover near the monitor site is desert vegetation (shrub land and grassland, 
etc.)  As a result, GUMO1 is considered representative of visibility conditions within Carlsbad Caverns 
National Park, especially at higher elevations.   
 
A more recent IMPROVE monitor site (CAVE1) is located at the park but data for the new site began only 
in 2017 and thus is not considered for purposes of this SIPr. 
 

https://www.nps.gov/im/chdn/cave.htm
https://www.nps.gov/cave/index.htm
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Figure 2-9: Carlsbad Caverns National Park and IMPROVE Monitor Site GUMO1. 

 
 

Gila Wilderness Area 
 
The Gila Wilderness Area in southwestern New Mexico incorporates varied terrain. The northeastern 
and far eastern sections of the wilderness consist of high mesas and rolling hills, ranging in elevation 
from approximately 5,000 to 8,000 feet and cut by the deep canyons of the Gila River. The vegetation 
consists primarily of mixed junipers and piñon pines, grasses and, at the higher elevations and on 
northern slopes, ponderosa pines. Vast stands of ponderosas cover the central part of the Gila. 
The river canyons offer spectacular cliffs, with mixed hardwoods and ponderosa pine growing along the 
riparian bottoms. The far western and southwestern sections of the Gila Wilderness consist of high 
mountains, with the highest elevation reaching 10,895 feet in the Mogollon Range. Steep side canyons 
are common, and vegetation includes Douglas fir, ponderosa pine, aspen, and a variety of ferns. The 
area includes the drainage basins of both Mogollon Creek and Turkey Creek. 
 
Further information about the area around Gila Wilderness is available from the US Forest Service at 
https://www.fs.usda.gov/gila/.  
 

https://www.fs.usda.gov/gila/
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Figure 2-10: Gila Wilderness Area in Grant and Catron Counties, NM. 

 
Photo credit: View of the Gila Wilderness and Gila River drainage from the GICL1 site. Photo by Elizabeth Sorells. 
 

The IMPROVE site for the Gila Wilderness Area is GICL1, located on a bank overlooking the Gila River in 
the east-central part of the Wilderness at an elevation of 5,825 feet. As a result of its location near the 
center of the Wilderness, GICL1 is considered representative of visibility conditions within the area.   
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Figure 2-11: Gila Wilderness Area and IMPROVE Monitor Site GICL1. 
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Figure 2-12: Gila Wilderness Area (GICL1) monitor site located in the Gila Wilderness. 

 
Photo by Elizabeth Sorells (courtesy of Anita Rose, USFS). 

 
Pecos Wilderness Area 

 
The Pecos Wilderness Area extends through two Ranger Districts in the Santa Fe National Forest and 
into the Carson National Forest to the north. Within the boundaries of this expansive area are several 
landmarks including Truchas Peak, which tops out at 13,103 feet, and the southern stretch of the Rocky 
Mountains. The terrain varies from open meadows in the Pecos River Valley to the steep canyons of the 
Sangre de Cristo Mountain Range. Wildlife ranges from deer and elk to bighorn sheep, turkeys, and 
grouse. It is not uncommon to run into cattle in the Wilderness either.  There are 15 lakes and eight 
major streams that sustain both plant and animal habitats, including the native Rio Grande Cutthroat 
Trout. 
 
Further information about the area around Pecos Wilderness is available from the US Forest Service at 
https://www.fs.usda.gov/detail/santafe/ and https://www.fs.usda.gov/detail/carson/. 
 

https://www.fs.usda.gov/detail/santafe/
https://www.fs.usda.gov/detail/carson/
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Figure 2-13: Pecos Wilderness Area Spanning Mora, Rio Arriba, San Miguel, Santa Fe, and Taos Counties, 
NM. 

 
Photo credit: View of the Pecos Wilderness Area. Photo by Santa Fe National Forest. 
 

The IMPROVE monitor site for the Pecos Wilderness Area is WHPE1 (Wheeler Peak), located about 40 
miles to the north near the Wheeler Peak Wilderness Area (described later in this chapter) at an 
elevation of 11,043 feet. WHPE1 is at a high elevation and should be very representative of visibility 
conditions at high elevations of the Sangre de Cristo Mountains, including the Pecos Wilderness Area.  
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Figure 2-14: Pecos Wilderness Area and IMPROVE Monitor Site WHPE1. 

 
 

Salt Creek Wilderness Area 
 
The Salt Creek Wilderness Area is part of the Bitter Lake National Wildlife Refuge. Salt Creek Wilderness 
Area consists of river bottomlands, grasslands, sand dunes, and mixed shrub communities and 
comprises the watershed of Salt Creek, which empties into the Pecos River in southeastern New Mexico. 
The refuge, Bitter Lake, is located near Roswell, New Mexico, immediately west of the Pecos River. 
Virtually no waterfowl or water birds use the wilderness area of Salt Creek because it is devoid of 
wetlands other than the river and a dozen sinkholes. Two or three of the sinkholes contain rare fish: the 
Pecos gambusia, which is endangered, and the Pecos pupfish, a species of concern. Part of the reason 
Salt Creek was established as wilderness was to protect the scenic red bluffs on the north side of Salt 
Creek. 
 
Further information about the area around Salt Creek is available from the U.S. Fish and Wildlife Service 
at https://www.fws.gov/refuge/bitter_lake/. 
 

https://www.fws.gov/refuge/bitter_lake/


43 
 

Figure 2-15: Salt Creek Wilderness Area in Chaves County, NM. 

 
Photo credit: Jeff Howland, https://wilderness.net/ 

 
The IMPROVE monitor site for Salt Creek Wilderness Area is SACR1, located about 6 miles south of the 
Wilderness at an elevation of 3,518 feet. SACR1 should be very representative of visibility conditions in 
the Salt Creek Wilderness Area since it is at the same elevation with no intervening terrain. 
 

https://wilderness.net/
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Figure 2-16: Salt Creek Wilderness Area and IMPROVE Monitor Site SACR1. 

 
 

San Pedro Parks Wilderness Area 
 
The San Pedro Parks Wilderness Area is on the western edge of the Santa Fe National Forest and part of 
the Colorado Plateau. It occupies 41,132 acres in Southern Rio Arriba County, New Mexico. It is an alpine 
site with stands of Engelmann spruce, mixed conifers, and aspen punctuated by grassy meadows. Due to 
its elevation, on average approximately 10,000 feet, it experiences significant rainfall, particularly in the 
monsoon season of July - August. It has streams that are abundant with trout and standing bodies of 
water including the San Gregorio Reservoir. The Wilderness is crossed by the Continental Divide 
National Scenic Trail.  
 
Additional information about the area around San Pedro Parks is available from the U.S. Forest Service 
at https://www.fs.usda.gov/detail/santafe/. 
 

https://www.fs.usda.gov/detail/santafe/
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Figure 2-17: San Pedro Parks Wilderness Area in Southern Rio Arriba County, NM. 

Photo Credit: U.S. Forest Service, Aspen trees in the San Pedro Parks Class I Area. Photo by Kerry Jones 

 
The IMPROVE monitor site for San Pedro Parks Wilderness Area is SAPE1, located on a peak 
approximately 6 miles due east of Cuba, New Mexico at an elevation of 9,629 feet. It is in the middle of 
the altitude range of the Wilderness and thus should be representative of Wilderness visibility 
conditions. 
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Figure 2-18: San Pedro Parks Wilderness Area and IMPROVE Monitor Site SAPE1. 

 
 

Wheeler Peak Wilderness Area 
 
Lying along the top of the Sangre De Cristo Mountain Range, Wheeler Peak Wilderness Area is 
characterized by high rugged terrain. Elevations range from a low of 7,650 feet to a high of 13,161 feet 
at Wheeler Peak, the highest point in the state of New Mexico. Marmots, pikas, elk, mule deer, and 
golden eagles are found in the Wheeler Peak Wilderness. Above Taos Ski Valley, the Rio Hondo has a 
natural population of cutthroat trout as does Sawmill Creek. From the cottonwoods along the Rio Hondo 
to the Bristlecone pines guarding the peaks, Wheeler Peak Wilderness has almost all of the trees native 
to Northern New Mexico. Engelmann spruce and sub-alpine fir are the predominant tree species. 
Because Wheeler Peak is so high, it is one of the only places in the state to see a true alpine "mat" as 
opposed to grasses that grow in other high alpine locales. The "mat" produces beautiful brilliantly 
colored flowers. The average annual precipitation is 34-40 inches, with about half from summer rains 
and half from winter snows. Average annual temperatures range between 80° Fahrenheit in the summer 
to -20° Fahrenheit in the winter. 
 
Further information about the area around Wheeler Peak Wilderness is available from the U.S. Forest 
Service at https://www.fs.usda.gov/detail/carson/. 
 

https://www.fs.usda.gov/detail/carson/
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  Figure 2-19: Wheeler Peak Wilderness Area in Taos County, NM. 

 
  Photo credit: Mark Jones, NMED. 

 
The IMPROVE monitor site for the Wheeler Peak Wilderness Area is WHPE1, located at a high point just 
outside the northern Wilderness boundary at an elevation of 11,043 feet. WHPE1 is at a high elevation 
and should be representative of Wilderness visibility conditions.  
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Figure 2-20: Wheeler Peak Wilderness Area and IMPROVE Monitor Site WHPE1. 

 
 

White Mountain Wilderness Area 
 
The White Mountain Wilderness Area lies entirely within the Smokey Bear Ranger District of the Lincoln 
National Forest. The Wilderness is 12.5 miles long and ranges from 4 to 12 miles wide. The Wilderness 
consists mainly of a long, northerly running ridge and its branches. The west side of the ridge is steep 
and extremely rugged with many extensive rock outcroppings. The eastern side is gentler with broader, 
forested canyons and a few small streams. Elevations range from a low of 6,400 feet at Three Rivers 
Campground on the west side to a high of 11,580 feet near Lookout Mountain on the south. From Three 
Rivers to the crest there are four different life zones: piñon-juniper, ponderosa pine, mixed conifer, and 
sub-alpine forest. Abrupt changes in elevation, escarpments, rock outcrops, and avalanche chutes make 
for striking contrast and scenery. Interspersed along the crest are several meadows as well as some 
grass-oak savannahs, which are the result of fires. 
 
Springtime is usually dry and windy throughout the Wilderness. July and August are the rainy months 
with frequent afternoon showers. In summer, while the desert is sweltering, the high country will likely 
be cool. Oak, maple and aspen on hillsides feature striking color changes in the autumn when days are 
usually cool and sunny with little wind. Winter snowfall usually begins in mid- to late November and can 
continue through June. During the winter months, the higher elevations may be under six or more feet 
of snow while it is above freezing at lower elevations. 
 
Additional information about the area around White Mountain Wilderness is available from the U.S. 
Forest Service at https://www.fs.usda.gov/main/lincoln/home. 
 

https://www.fs.usda.gov/main/lincoln/home
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Figure 2-21: White Mountain Wilderness Area in Lincoln County, NM. 

 
Photo credit: View of White Horse Hill in the White Mountain Wilderness, Lincoln NF. Photograph by Dan Ryerson, USDA Forest 
Service. 

 
The IMPROVE monitor site for the White Mountain Wilderness Area is WHIT1, located on a low ridge 
between the Rio Bonito and Little Creek, near the Sierra Blanca regional airport about nine miles east of 
the Wilderness, at an elevation of 6,770 feet. WHIT1 is on a well-exposed low ridge at an elevation near 
lower Wilderness elevations, where downslope flow conditions being Wilderness air towards the 
monitor via the Rio Bonito and Little Creek drainages.  As a result, WHIT1 is considered representative of 
visibility conditions in the wilderness locations.  
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Figure 2-22: White Mountain Wilderness Area and IMPROVE Monitor Site WHIT1. 

 
 

2.3  Summary of New Mexico IMPROVE Monitor Sites 
 
The eight IMPROVE network sites located in or near the nine Class I Areas described above span the 
geography, ecology, and climatology of the state of New Mexico. These monitor sites provide a 
representative survey of the visual resources of the national parks and wildernesses of the region. The 
current visibility conditions and trends over the 2000-2018 monitoring period at New Mexico Class I 
Areas will be discussed in the next chapter of this Regional Haze SIPr Round 2 (2019 ς 2028). 
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Chapter 3: Ambient Monitor Data Analysis 
 
This chapter introduces visibility related concepts and a provides a detailed look at the data, trends and 
contributors to light extinction at all New Mexico Class I Areas for the Most Impaired and Clearest Days 
during the baseline period (2000-2004), interim period (2008-2012), and current period (2014-2018), as 
well as the projections for natural conditions in 2064. 
 
This chapter also provides Regional Haze Rule requirements for ambient monitor data. Unless otherwise 
noted, all monitor data presented in this chapter comes from the Western Regional Air Partnership 
(WRAP) Technical Support System (TSS) web site. Important definitions and concepts related to visibility 
can be found in this Reginal Haze SIPr Round 2 (2019 ς 2028), Ch. 1.1: Definitions of Visibility-Related 
Concepts and on the WRAP TSS website.46 
 

3.1  Regulatory Requirements 
 
The Regional Haze Rule requires that this Regional Haze SIPr Round 2 (2019-2028) contain the following 
information about each New Mexico Class I Area: 
 

1) The baseline visibility conditions at the site. 47  Baseline visibility conditions are the average of 
the five annual values for the 20% Most Impaired Days (MID) of the year and 20% Clearest Days 
of the year during the period from 2000 to 2004.48  

2) The natural visibility conditions at the site. Natural visibility conditions are visibility that would 
exist at a Class I Area when only natural causes of visibility impairment, not anthropogenic 
causes, are present, on either the 20% Most Impaired or 20% Clearest Days of the year, as 
estimated by appropriate data analysis techniques. 49 

3) The current visibility conditions at the site. Current visibility conditions are the average of the 
five annual values for the 20% Most Impaired Days of the year and 20% Clearest Days of the 
year during the most recent five-year period for which data are available, which for this Regional 
Haze SIPr Round 2 (2019 ς 2028) is the period 2014-2018.50  

4) Progress to date for Most Impaired and Clearest Days. This information consists of the progress 
made toward natural visibility conditions since the baseline period, including during the 

 
46 https://views.cira.colostate.edu/tssv2/Lists/Glossary.aspx. 
47 ¢ƘŜ ŘŜŎƛǾƛŜǿ όŘǾύ ƻǊ άƘŀȊŜ ƛƴŘŜȄέ ƛǎ ǘƘŜ ǳƴƛǘ ƻŦ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ƘŀȊŜΦ Lǘ ƛǎ ŀ ƳŜŀǎǳǊŜ ƻŦ Ǿƛǎƛōƛlity derived from 
light extinction that is designed so that incremental changes in the index correspond to uniform incremental 
changes in visual perception, across the entire range of conditions from pristine to highly impaired. The index (in 
units of dv) is calculated directly from the total light extinction (bext expressed in inverse megameters (Mm-1)) as 
follows: deciviews = 10 ln (bext/10). The index will be less than 0 for bext values below 10. All visibility conditions 
discussed here and elsewhere in this Regional Haze SIPr Rd 2 (2019 ς 2028) are expressed in deciviews unless 
otherwise noted. 
48 40 CFR §§ 51.301, 51.308(f)(1)(i). 
49 40 CFR §§ 51.301, 51.308(f)(1)(ii). The provisions of the Regional Haze Rule cited do not specify a time period 
over which individual daily values must be averaged. The provisions also allow a choice of whether such averaging 
will occur on the Most Impaired Days "or" the Clearest Days. Based on EPA guidance, WRAP has developed an 
approach to this feature of the rule, which is discussed in the course of this chapter.  
50 40 CFR §§ 51.301, 51.308(f)(1)(iii). 

https://views.cira.colostate.edu/tssv2/Lists/Glossary.aspx
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previous planning period, for the 20% most impaired days of the year and 20% clearest days of 
the year. 51 WRAP addresses this requirement in part by providing monitor data for an interim 
period from 2008 to 2012.  

5) Difference between current visibility conditions and natural visibility conditions for the most 
impaired days and clearest days.52  

 
Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ŀōƻǾŜ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǘƘŜ ¦Φ{Φ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΩǎ ό9t!ύ !ǳƎǳǎǘ нлмф 
Guidance on Regional Haze State Implementation Plans for the Second Implementation Period indicates 
that a Regional Haze State Implementation Plan (SIP) may, but is not required to, include an extinction 
budget for each Class I Area.53 An extinction budget shows specific pollutants causing anthropogenic 
visibility impairment at a Class I Area and the extent to which each is responsible for that impairment. 
 
This chapter presents the above-described regulatory information for each of New Mexico's Class I 
Areas. This information includes the mandatory information regarding visibility conditions described in 
items 1 through 5, above, as well as optional information related to extinction budgets. 
 
Table 3-1, below, lists the types of aerosol species measured by the Interagency Monitoring of Protected 
Visual Environments (IMPROVE) monitor sites in New Mexico and elsewhere. The table also presents the 
mechanism by which they form in the atmosphere and provides examples of the key sources of each 
aerosol species. Some of these sources are the result of human activities like industry or transportation, 
while others occur naturally. Each species listed in the table is part of a broader class of pollutant 
tracked by EPA for multiple regulatory purposes: particulate matter less than or equal to 2.5 microns in 
diameter (PM2.5). For comparison, a human hair is about 50 to 70 microns in diameter. EPA provides 
additional background information about particulate matter at https://www.epa.gov/pm-
pollution/particulate-matter-pm-basics. 
  

 
51 40 CFR § 51.308(f)(1)(iv). 
52 40 CFR § 51.308(f)(1)(v). 
53 EPA, Guidance on Regional Haze State Implementation Plans for the Second Implementation Period, August 20, 
2019 ("EPA Regional Haze SIP Guidance"), p. D-2. 

https://www.epa.gov/pm-pollution/particulate-matter-pm-basics
https://www.epa.gov/pm-pollution/particulate-matter-pm-basics
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Table 3-1: Aerosol Species Measured by IMPROVE Monitors 

Aerosol 
species 

Alternate names 
for aerosol 

Formation 
mechanism 

Examples of key sources 

Fine soil 

Soil dust, fine 
mode mineral 
dust, windblown 
dust 

Wind effects on 
ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜ 
(global scale) 

Long-range transport from global desert 
areas; dust from construction sites or 
unpaved road traffic; land areas disturbed 
from human or natural events 

Coarse mass 

Coarse 
particulate 
matter, mineral 
dust, "CM" 

Wind effects on 
ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜ 
(local to regional) 

Windblown dust from arid regions; dust from 
construction sites or unpaved road traffic; 
land areas disturbed from human or natural 
events 

Elemental 
carbon 

Light absorbing 
carbon, "EC" 

Combustion of 
carbon containing 
fuels 

Fossil fuel combustion sources; on and off-
road mobile engine sources, e.g. cars, trucks, 
construction equipment; biofuel and biomass 
(wildfires) burning 

Organic mass 

Organic carbon, 
particulate 
organic mass, 
particulate 
organic matter, 
"OC," "POM" 

Combustion of 
carbon containing 
fuels, biological 
processes 

Fossil fuel-fired electrical generators; internal 
combustion engines; biogenic sources 
(forested areas); biofuel and biomass 
(wildfires) burning 

Ammonium 
nitrate 

Amm. Nitrate 
NH4NO3 

Conversion of 
nitrogen oxide 
emissions from 
combustion 
processes 

Coal and natural gas-fired electric power 
plants; large industrial facilities like Portland 
cement plants; on and off-road mobile 
sources, e.g. cars, trucks, construction 
equipment; small industrial equipment like 
engines used for oil and gas production 

Ammonium 
sulfate 

Amm. Sulfate 
(NH4)2 SO4 

Conversion of sulfur 
dioxide emissions 
from combustion 
processes 

Coal-fired electric power plants; other fuel 
combustion sources; large industrial facilities 
such as pulp and papermills, smelters, 
refineries and Portland cement plants; on and 
off-road mobile sources, e.g. cars, trucks, 
construction equipment. 

Sea salt  
Wind effects on 
ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜ 
(local to global) 

Wind over ocean surface, dry lake beds or 
playas; generally negligible at New Mexico 
Class I Areas. 

 
Additional information on the above species and on related scientific and technical information may be 
found on the EPA web page on visibility protection at https://www.epa.gov/visibility. 
 
 
 
 

https://www.epa.gov/visibility
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3.2  Trends in Visibility Conditions 
 
This section presents information to satisfy the requirements of 40 CFR § 51.308(f)(1)(i) through (v). 
These provisions require a Regional Haze SIPr to present monitor data on visibility conditions for each 
New Mexico Class I Area during prescribed time periods to demonstrate progress toward natural 
visibility conditions. The information that must be presented is as follows:  
 

¶ Visibility on the 20% Most Impaired Days and 20% Clearest Days for the baseline period (2000-
2004), interim period (2008-2012), and current period (2014-2018)54. 
 

¶ End point visibility conditions, meaning natural visibility conditions for 2064. 
 

¶ Changes from the baseline period to the current period and from the interim period to the 
current period, and the difference between current and end point visibility conditions. 

 
Table 3-2: Visibility Conditions by Time Period, 20% Most Impaired Days (in dv) Reference WRAP TSSv2 - 
URL)* and Table 3-3 present the information discussed above. As these tables show, all New Mexico 
IMPROVE monitor sites showed improvement in visibility conditions from the baseline period to the 
interim period and from the interim period to the current period during both the most impaired and 
clearest days. For the current period, visibility conditions in dv for both the most impaired and clearest 
days for all New Mexico IMPROVE monitor sites are below the corresponding dv values for the baseline 
period. These current period visibility conditions in dv are also below the corresponding dv values for 
the interim period.55 
  

 
54 EHD and NMED County chose to use the 2014-2018 time period for current conditions because 2018 represents 
the end of the first planning period and 2019 is the beginning of the second planning period.  
55 The Regional Haze Rule does not require a comparison of DV values for the current period (2014 - 2018) to DV 
values for the baseline or interim periods. 40 CFR § 51.308(f)(1)(i) to (f)(1)(v). This section of the chapter presents 
such a comparison to put the monitor data in context and give the reader a sense of visibility progress achieved to 
date. 
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Table 3-2: Visibility Conditions by Time Period, 20% Most Impaired Days (in dv) Reference WRAP TSSv2 - 
URL)* 
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Bandelier 
Wilderness 

BAND1 9.7 9.3 8.4 4.6 -1.3 -0.9 -3.8 

Bosque del Apache 
Wilderness 

BOAP1 11.6 11.2 10.5 5.4 -1.1 -0.7 -5.1 

Carlsbad Caverns 
National Park 

GUMO1 14.6 12.9 12.6 4.8 -2.0 -0.3 -7.8 

Gila 
Wilderness 

GICL1 9.0 8.3 7.6 4.2 -1.4 -0.7 -3.4 

Pecos 
Wilderness 

WHPE1 7.3 6.7 6.0 3.5 -1.3 -0.7 -2.5 

Salt Creek 
Wilderness 

SACR1 16.5 15.3 15.0 5.5 -1.5 -0.3 -9.5 

San Pedro Parks 
Wilderness 

SAPE1 7.7 7.0 6.4 3.3 -1.3 -0.6 -3.1 

Wheeler Peak 
Wilderness 

WHPE1 7.3 6.7 6.0 3.5 -1.3 -0.7 -2.5 

White Mountain 
Wilderness 

WHIT1 11.3 10.5 10.0 4.9 -1.3 -0.5 -5.1 

*The data in this table addresses requirements of 40 CFR § 51.308(f)(1)(i) through (f)(1)(v). 
  

https://views.cira.colostate.edu/tssv2/Tables/TemplateTable.aspx?evtkey=XATP_VTTB_PTPP&ccfid=AmbientReportsConfigFile&ccid=C1A_Haze_5yr_And_NC_Trends&jsfl=~/js_page/state-c1a-bext-trends.js&jsflpci=PageDynamicScriptsBottom&spi=1&siidse=32,33,34,35,36,37,38,42&stcdse=NM&arnmse=New%20Mexico&grpnum=0,90&grpnam=Most%20Impaired%20Days&dsidse=10013,10015&appPath=/tssv2&format=html&timestamp=1678673640937
https://views.cira.colostate.edu/tssv2/Tables/TemplateTable.aspx?evtkey=XATP_VTTB_PTPP&ccfid=AmbientReportsConfigFile&ccid=C1A_Haze_5yr_And_NC_Trends&jsfl=~/js_page/state-c1a-bext-trends.js&jsflpci=PageDynamicScriptsBottom&spi=1&siidse=32,33,34,35,36,37,38,42&stcdse=NM&arnmse=New%20Mexico&grpnum=0,90&grpnam=Most%20Impaired%20Days&dsidse=10013,10015&appPath=/tssv2&format=html&timestamp=1678673640937
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Table 3-3: Visibility Changes by Time Period, 20% Clearest Days (in dv) Reference WRAP TSSv2 - URL)* 
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Bandelier 
Wilderness 

BAND1 5.0 3.9 3.0 1.3 -2.0 -0.9 -1.7 

Bosque del Apache 
Wilderness 

BOAP1 6.3 5.6 4.6 2.2 -1.7 -1.0 -2.4 

Carlsbad Caverns 
National Park 

GUMO1 5.9 5.2 4.7 1.0 -1.2 -0.5 -3.7 

Gila 
Wilderness 

GICL1 3.3 2.5 2.1 0.5 -1.2 -0.4 -1.6 

Pecos 
Wilderness 

WHPE1 1.2 0.6 0.3 -0.6 -0.9 -0.2 -0.9 

Salt Creek 
Wilderness 

SACR1 7.8 7.2 6.6 2.1 -1.2 -0.6 -4.5 

San Pedro Parks 
Wilderness 

SAPE1 1.5 1.1 0.4 -0.7 -1.10 -0.7 -1.1 

Wheeler Peak 
Wilderness 

WHPE1 1.2 0.6 0.3 -0.6 -0.9 -0.3 -0.9 

White Mountain 
Wilderness 

WHIT1 3.6 3.3 2.5 0.7 -1.1 -0.8 -1.8 

*The data in this table addresses requirements of 40 CFR § 51.308(f)(1)(i) through (f)(1)(v). 

 

3.3  New Mexico IMPROVE Network Light Extinction Trends Analysis 
 
Figure 3-1 provides an overview of the annual changes in the extinction magnitude and species 
contributors at all New Mexico IMPROVE monitor sites.  All sites have shown visibility improvement over 
the monitoring period, as indicated by the downward slope of the uppermost boundary of the bars. The 
graphs super-imposed over the map are meant to provide only a quick visual reference, not a full-sized 
rendition of each graph with complete notation. Full versions of the bar graphs in this map, and other 
detailed visualizations of monitor trends, are available at the WRAP TSS. 
 
Figures 3-2 through Figure 3-9 show the aerosol species contributing to light extinction at each New 
Mexico IMPROVE monitor site on the Most Impaired Days and the Clearest Days during the baseline 
period (2000-2004), interim period (2008-2012), and current period (2014-2018), as well as the 
contributing species under natural conditions in 2064. The stacked bar charts give speciated 
contributions, which sum to the total particle light extinction coefficient. Note that the contributions to 

https://views.cira.colostate.edu/tssv2/Tables/TemplateTable.aspx?evtkey=XATP_VTTB_PTPP&ccfid=AmbientReportsConfigFile&ccid=C1A_Haze_5yr_And_NC_Trends&jsfl=~/js_page/state-c1a-bext-trends.js&jsflpci=PageDynamicScriptsBottom&spi=1&siidse=32,33,34,35,36,37,38,42&stcdse=NM&arnmse=New%20Mexico&grpnum=0,10&dsidse=10012,10014&grpnam=Clearest%20Days&appPath=/tssv2&format=html&timestamp=1678673812706
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light extinction by each species are measured in inverse megameters. The total visibility conditions in 
deciviews appear above each bar for each five-year period represented. Contributions to light extinction 
from individual species are color-coded and presented in the following order: sea salt (light blue), fine 
soil (maroon), coarse mass (gray), organic mass from carbon (green), elemental carbon (black), 
ammonium nitrate (orange), and ammonium sulfate (yellow). Note that the dv value includes the 
Rayleigh Scattering56 contribution at each site. 

 
Figure 3-1: Map Overview of New Mexico and Adjacent Class I Areas and Progression of Speciated 
Visibility on Most Impaired Days over the2000-2018 Monitoring Period.  Wheeler Peak Wilderness and 
Pecos Wilderness share a single monitor (WHPE1) as do Carlsbad Caverns NP and Guadalupe Mountains 
NP (GUMO1). 

 
 

Bandelier Wilderness Area 
 
Figure 3-2: Contributors to Light Extinction, Most Impaired and Clearest Days, Bandelier Wilderness Area. 

 

 
56 The scattering of light by particles much smaller than the wavelength of the light, e.g., molecular scattering in 
the natural atmosphere. (https://www.nps.gov/subjects/air/glossary.htm) 

https://www.nps.gov/subjects/air/glossary.htm#scattering
https://www.nps.gov/subjects/air/glossary.htm#wavelength
https://www.nps.gov/subjects/air/glossary.htm
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Figure 3-2 shows the speciated contributors to visibility impairment for this site for Most Impaired and 
Clearest Days, respectively, over the indicated time periods. We see progress toward the Rule goal of 
reducing visibility impairment on both Most Impaired and Clearest Days. Monitor data trends at the site 
generally follow network-wide trends described above. One noteworthy trend specific to this site is the 
overall increase in coarse mass and fine soil contribution to light extinction on the Most Impaired Days 
even though that contribution is still lower than other species.  Much of the increase in coarse mass and 
fine soil could be related to increased drought and wildfire in the state, though not directly related to 
anthropogenic sources of visibility impairment.   
 
2019 IMPROVE data at BAND1 shows a lower overall deciview value (7.54) on the most impaired days 
and a similar deciview value to 2014-2018 (2.9) on the clearest days.  Fine soil went down on all days in 
2019, as well organic mass, coarse mass, and elemental carbon. Ammonium nitrate and ammonium 
sulfate both went up slightly on all days in 2019.   
 
As with all New Mexico IMPROVE sites, to view the most recent visibility trend charts in more detail, 
please visit the link described at the beginning of Section 3.3.   

 
Bosque del Apache Wilderness Area 

 
Figure 3-3: Contributors to Light Extinction, Most Impaired and Clearest Days, Bosque del Apache 
Wilderness Area. 
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Figure 3-3 shows the speciated contributors to visibility impairment for this site and show improved 
visibility on both the Most Impaired and Clearest Days. Monitor data at the site generally followed 
network trends described above. The interim (2008 - 2012) and current (2014 - 2018) periods show 
greater coarse mass and fine soil contributions to the extinction budget on the most impaired days, 
compared to the baseline period (2000 - 2004). This increase in extinction due to coarse mass and fine 
soil offsets the decreases in other species.  
 
2019 IMPROVE data at BOAP1 shows a slight increase, but still general decrease in the overall deciview 
value from the 2014-2018 period on the most impaired days and a slight decrease in the overall 
deciview value on the clearest days.  One noteworthy trend for 2019 was the decrease in fine soil and 
the increase in coarse mass on all days.   

 

 
Carlsbad Caverns National Park  

 
Figure 3-4: Contributors to Light Extinction, Most Impaired and Clearest Days, Carlsbad Caverns National 
Park. 
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Figure 3-4 shows a decrease in ammonium sulfate and ammonium nitrate from the baseline period.  
2019 IMPROVE data showed an overall slight decrease in deciviews on all days.   

 
Gila Wilderness Area 

 
Figure 3:5: Contributors to Light Extinction, Most Impaired and Clearest Days, Gila Wilderness Area. 
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Figure 3-5 shows a decrease in most visibility impairing species in 2014-2018 compared to the baseline.  
2019 IMPROVE data showed little change from the IMPROVE numbers for 2018.  Thus, the numbers 
from 2018 are also representative for 2019.   

 
Pecos Wilderness Area and Wheeler Peak Wilderness Area 

 
Figure 3-6: Contributors to Light Extinction, Most Impaired and Clearest Days, Pecos Wilderness Area and 
Wheeler Peak Wilderness Area. 
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Figure 3-6 below shows a decrease in all visibility impairing species in 2014-2018 from the baseline with 
the exception of coarse mass.  There was no notable change in deciview values on all days for 2019 as 
compared to the 2014-2018 period, so the 2014-2018 period is also representative of 2019.   

 

 
Salt Creek Wilderness Area 

 
Figure 3-7: Contributors to Light Extinction, Most Impaired and Clearest Days, Salt Creek Wilderness 
Area. 
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Figure 3-7 shows much of the 2014-2018 numbers holding steady from 2008-2012, with an increase in 
ammonium nitrate and decrease in ammonium sulfate.  2019 IMPROVE data showed little difference in 
visibility impairing species since 2014-2018, with the exception of an increase in course mass.   

 
San Pedro Parks Wilderness Area 

 
Figure 3-8: Contributors to Light Extinction, Most Impaired and Clearest Days, San Pedro Parks 
Wilderness Area. 
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Figure 3-8 shows a decrease in visibility impairing species since the baseline period with the exception of 
coarse mass.  2019 IMPROVE data showed a slight increase in visibility impairing species since the 2018-
2014 period (4.14 dv).  Notable was an increase in elemental carbon (0.81 dv) on all days and a decrease 
in coarse mass (0.97 dv) on all days.   

 
White Mountain Wilderness Area 

 
Figure 3-9: Contributors to Light Extinction, Most Impaired and Clearest Days, White Mountain Wilderness Area. 

 



65 
 

 
 
Figure 3-9 shows a general decrease in visibility impairing species since the baseline period, with the 
exception of ammonium nitrate.  2019 IMPROVE data showed an overall decrease in visibility impairing 
species since 2018 (6.43 dv).  Notable was a decrease in coarse mass (2.14 dv), but otherwise 2014-2018 
values are representative of the values for 2019.   

 

3.4  Monitoring Data Summary 
 
Figure 3-2 through Figure 3-9 show the monitoring data from the baseline period (2000-2004) through 
the current period (2014-2018) and natural visibility conditions in 2064 at New Mexico Class I Areas. 
2019 data is also mentioned in the summaries.  All network sites showed improving visibility and 
progress toward the Regional Haze Rule goals of reducing impacts on the most impaired days while not 
backtracking during the clearest days. 
 
Noteworthy trends across the network during the current period (2014-2018) include: 
 

1) Ammonium sulfate was the primary driver of light extinction at all New Mexico Class I Areas 
during Most Impaired Days. During Clearest Days, all sites were dominated by ammonium 
sulfate except for Gila Wilderness and Bandelier Wilderness, where organic mass made an equal 
or slightly larger contribution to light extinction, and Salt Creek Wilderness, where coarse mass 
and made the largest contribution. 

2) Though the order changed from site to site, the top three contributors to light extinction at New 
Mexico Class I Areas were ammonium sulfate, organic mass, and coarse mass on both the most 
impaired days and clearest days.  The only exceptions to this were Salt Creek Wilderness during 
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Most Impaired Days and San Pedro Parks Wilderness during clearest days, when ammonium 
nitrate was one of the top three contributors instead of either organic mass or coarse mass. 

3) The combined ammonium sulfate and ammonium nitrate contribution to light extinction make 
up approximately half of the total contribution at all sites through to the current period (2014-
2018) on both the most impaired days and the clearest days.  Sulfur dioxide (SO2) and nitrogen 
oxides (NOx) are precursors to ammonium sulfate and ammonium nitrate.   

4) ¢ƘŜ ƭŀǊƎŜǎǘ ƘŀȊŜ ǊŜŘǳŎǘƛƻƴǎ ƻǾŜǊ ǘƛƳŜ όƛΦŜΦΣ ǘƘŜ ƭŀǊƎŜǎǘ ǊŜŘǳŎǘƛƻƴ ƛƴ ƛƴŘƛǾƛŘǳŀƭ ǎǇŜŎƛŜǎΩ 
contributions to light extinction) are generally associated with ammonium sulfate and 
ammonium nitrate, which have likely occurred due to reduced SO2 and NOX emissions since EPA 
first promulgated the Regional Haze Rule in 1999. 

 

3.5  Tracking Visibility Progress Regulatory Requirements 
 
The Regional Haze Rule requires calculation of a Uniform Rate of Progress (URP) for each Class I Area in 
the state.57 Though Bernalillo County does not have any Class 1 areas, since it is located within the State 
of New Mexico, which does, the URP glidepath calculations are provided below for context regarding 
impacts to Class 1 areas in New Mexico.   
 
To calculate the URP, the state must compare baseline visibility conditions for the Most Impaired Days 
to natural visibility conditions for the Most Impaired Days in the mandatory Class I Area and determine 
the uniform rate of visibility improvement (measured in deciviews of improvement per year) that would 
need to be maintained during each planning period in order to attain natural visibility conditions by the 
end of 2064. 
 
As part of its Regional Haze SIP submission, a state is allowed to propose: 
 

1) an adjustment to the URP for a mandatory Class I Area to account for impacts from 
anthropogenic sources outside the United States;58 and  

2) an adjustment to the URP for the mandatory Class I Area to account for impacts from wildland 
prescribed fires that were conducted with the objective to establish, restore, and/or maintain 
sustainable and resilient wildland ecosystems, to reduce the risk of catastrophic wildfires, 
and/or to preserve endangered or threatened species during which appropriate basic smoke 
management practices were applied.59 

 
The WRAP contractor, Ramboll, developed adjustments for both allowances for all Class I Areas in WRAP 
states.  The methods Ramboll used to calculate these adjustments are provided in Appendix B.60 NMED 
ŘŜŎƛŘŜŘ ǘƻ ǳǎŜ ōƻǘƘ ƻŦ ǘƘŜǎŜ ŀŘƧǳǎǘƳŜƴǘǎ ŦƻǊ ŀƭƭ ƻŦ bŜǿ aŜȄƛŎƻΩǎ /ƭŀǎǎ L !ǊŜŀǎΣ ŀƴŘ 9I5 ǿƛƭƭ ǊŜŦŜǊŜƴŎŜ 
those adjustments as well to be consistent.61 
 

 
57 40 CFR § 51.308(f)(1)(vi)(A). 
58 40 CFR § 51.308(f)(1)(vi)(B). 
59 Id. 
60 See Section 9.0, Adjustments to the Uniform Rate of Progress Glidepath. 
61 URP glidepath adjustments for New Mexico Class I Areas are available on the Modeling Data Analysis page of the 
WRAP TSS (https://views.cira.colostate.edu/tssv2/Express/ModelingTools.aspx). See Product #5 under Visibility 
Progress and Projections. 

https://views.cira.colostate.edu/tssv2/Express/ModelingTools.aspx


67 
 

3.6  Uniform Rate of Progress (URP) for New Mexico Class I Areas 
 
Figures 3-10 through Figure 3-17 show the adjusted URP (accounting for impacts from anthropogenic 
sources outside the U.S. and wildland prescribed fires) for all New Mexico Class I Areas. 
 

Bandelier Wilderness Area Adjusted URP 
 
Figure 3-10: BAND1 Adjusted URP. 

 

 
 

Bosque del Apache Wilderness Area Adjusted URP 
 
Figure 3-11: BOAP1 Adjusted URP. 
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Carlsbad Caverns National Park Adjusted URP 
 
Figure 3-12: GUMO1 Adjusted URP. 
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Gila Wilderness Area Adjusted URP 
 
Figure 3-13: GICL1 Adjusted URP. 
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San Pedro Parks Wilderness Area Adjusted URP  
 
Figure 3-14: SAPE1 Adjusted URP. 
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Pecos Wilderness Area & Wheeler Peak Wilderness Area Adjusted URP 
 
Figure 3-15: WHPE1 Adjusted URP. 

 






























































































































































































































































