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Introduction 

Background 
As part of the USDA Forest Service effort to better understand and monitor wilderness areas, the agency 

has adopted the 10-Year Wilderness Stewardship Challenge (Forest Service 2005). The 10-Year 

Wilderness Stewardship Challenge was developed by the Chief’s Wilderness Advisory Group (WAG) as a 

quantifiable measurement of the Forest Service’s success in wilderness stewardship. The goal identified 

by the Wilderness Advisory Group, and endorsed by the Chief, is to bring each wilderness under Forest 

Service management to a minimum stewardship level by the year 2014, the fiftieth anniversary of the 

Wilderness Act. The Challenge was initiated in fiscal year 2005. 

The Challenge contains ten items that highlight elements of wilderness stewardship. These elements are 

1) the natural role of fire, 2) invasive plants, 3) air quality, 4) education, 5) protection of recreational 

opportunities, 6) recreational site inventory, 7) outfitters and guides, 8) mitigation of resource 

degradation, 9) information needs and data management, and 10) a baseline workforce. The intended 

outcome of the air quality element is to determine if the air quality in each wilderness is getting better 

or worse and to develop strategies for improvement if needed. The element specifically states: 

“monitoring of wilderness air quality values is conducted and a baseline is established for the 

wilderness.” By determining the baseline condition of at least one sensitive ecosystem component, i.e., 

sensitive receptor, in each wilderness, air pollution-caused changes over time may be evaluated. 

In the context of the Challenge, baseline means enough data has been collected to characterize the 

condition of the wilderness air quality value. Wilderness air quality values are general categories of 

features or properties of wilderness that are affected in some way by air pollution. Air quality values are 

visibility, odor, flora, fauna, soil, water, geologic features and cultural resources. This list includes Air 

Quality Related Values (AQRVs) defined specifically for Class I Areas in the Clean Air Act, as well as other 

similar features and properties in Class II wilderness. Sensitive receptors are specific types of features or 

properties within a wilderness that can be negatively impacted by air pollutants, e.g., high-altitude lakes, 

lichens, scenic vistas. All wilderness areas 5000 acres or greater in size in existence in 1977 are 

considered Class I areas. All areas designated after 1977 are Class II areas. The difference between the 

two is that Class I areas are protected through the Clean Air Act and Air Quality Related Values (AQRVs) 

have been established for each region. The Forest Service is responsible to protect air quality values in 

wilderness the same regardless of whether they are Class I or Class II areas; it is the agency’s ability to 

affect change, and the process that is used in Class I areas, that is different. For both Class I and II areas, 

the Forest reports the results of air quality monitoring and the effects from sources outside wilderness 

to the state regulatory agency. For Class I areas the Forest, working with State regulators, can also 

model the potential effects of new pollution sources to Class I areas and provide comment to the 

planning and permitting processes. 

The Challenge assesses each wilderness for levels of element accomplishment, giving more credit as 

subsequent levels of stewardship within an element are achieved. From the basic to comprehensive, the 

levels of accomplishment for the air element are 1) develop a wilderness air quality value plan that 
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includes identification of wilderness air quality values, sensitive receptors and indicators, 2) conduct 

inventory for a priority sensitive receptor, 3) establish baseline for a priority sensitive receptor, and 4) 

monitor a priority sensitive receptor for trends from baseline. Levels 2, 3, and 4 are in addition to 

IMPROVE visibility monitoring. 

The IMPROVE network, a multi-agency nation-wide program, provides valuable information for 

characterizing visibility conditions in wilderness areas. The intent of the Challenge air quality element is 

to extend the monitoring beyond the general nationwide visibility information provided by the IMPROVE 

network. Forests which have developed a wilderness air quality value plan and have identified visibility 

as the primary wilderness air quality value will be able to claim credit for IMPROVE monitoring providing 

an IMPROVE monitoring station is operated for the specific purpose of visibility monitoring in that 

wilderness area. 

Current Conformance with the 10-Year Wilderness Challenge 
This document was prepared to fulfill Challenge accomplishment level 1 of element 3. In other words, 

present an air quality value plan for the Absaroka-Beartooth, North Absaroka, Washakie, Fitzpatrick, and 

Popo Agie wilderness areas located on the Shoshone National Forest. To a large degree, this air quality 

value plan is being prepared merely to match up the current Shoshone National Forest air quality 

program with the Forest Service 10-Year Wilderness Stewardship Challenge, simply because the Forest 

has had an aggressive air quality management and monitoring program in place since the mid-1980s. 

The existing program was initiated after the 1983 Western high lakes survey, which indicated lakes in 

the Wind River Range are particularly susceptible to acid deposition. Coupled with this finding was a 

growing concern with upwind air pollution sources, such as energy and mineral development in 

southwest Wyoming, and urbanization in major metropolitan areas such as southern California and the 

Wasatch Front in Utah. 

In response to this finding and concern, the Shoshone and Bridger-Teton National Forests, in 1983, 

jointly prepared an air quality related values (AQRV) action plan for the Bridger and Fitzpatrick 

Wilderness Areas, located in the Wind River Range (Forest Service 1983). The monitoring portion of the 

action plan was implemented in 1986 and continues to the present. In 2008, targeted data collected 

between 1986 and 2006 was evaluated for baseline and trend (reference subsequent section for 

details). Thus, the Forest has met Challenge element 3, levels 1 through 4, for the Fitzpatrick Wilderness 

Area. However, there are data sets, such as macro-invertebrates, phyto-plankton, and synoptic lake 

chemistry, yet to be analyzed. 

The monitoring initiated in 1986 included data collection in the Popo Agie Wilderness Area, also located 

in the Wind River Range. Targeted data collected in this wilderness was also assessed in 2008 for 

baseline and trend (reference subsequent section for details), thus the Forest has met Challenge 

element 3, levels 2 through 4, for the Popo Agie Wilderness Area. This air quality value plan document, 

once approved, will fulfill the requirements of level 1. However, there are data sets, such as macro-

invertebrates, phyto-plankton, and synoptic lake chemistry, yet to be analyzed. 
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The Gallatin National Forest initiated monitoring in the Absaroka-Beartooth Wilderness Area, of which a 

part is in Wyoming and on the Shoshone National Forest, in 1993, prepared an air quality value plan in 

2008 (Forest Service 2008), and evaluated data collected between 1993 and 2008 for baseline and trend 

in 2009 (Forest Service 2009). Thus, the Shoshone National Forest, through the efforts of the Gallatin 

National Forest, has met Challenge element 3, levels 1 through 4, for the Absaroka-Beartooth 

Wilderness Area. 

Relative to the North Absaroka Wilderness, the Shoshone National Forest has been monitoring visibility 

since 2000 via an IMPROVE site established by Wyoming Department of Environmental Quality at Dead 

Indian Pass. No other AQRVs are being directly monitored in this wilderness. However, this wilderness is 

bordered by other Class I and Class II areas that are being monitored. Until a determination is made that 

additional area specific monitoring is warranted, the Forest will rely on surrounding monitoring efforts 

to serve as a surrogate for full AQRV monitoring of this wilderness area. Thus, the Forest has met 

Challenge element 3, levels 2 through 4, for the North Absaroka Wilderness Area. This air quality value 

plan document, once approved, will fulfill the requirements of level 1. More detailed information on this 

may be found in a subsequent section. 

Relative to the Washakie Wilderness, no area specific AQRV monitoring has occurred. However, the 

Washakie Wilderness Area is bordered by other Class 1 areas that are being monitored. Until a 

determination is made that area specific monitoring is warranted, the Shoshone National Forest will rely 

on surrounding monitoring efforts to serve as a surrogate for monitoring this wilderness area. Thus, this 

air quality value plan document, once approved, will fulfill the requirements of levels 1 through 4 for the 

Washakie Wilderness Area. More detailed information on this may be found in a subsequent section. 

In summary, the Shoshone National Forest, prior to the preparation of this air quality value plan, has 

met Challenge element 3 to varying degrees (Table 1). This air quality value plan allows the Forest to 

fully meet Challenge element 3, level 1 for all five wilderness areas located on the forest. In other words, 

this plan updates or incorporates the existing plans for the Absaroka-Beartooth and Fitzpatrick 

Wilderness areas and serves as the plan for the North Absaroka, Washakie, and Popo Agie Wilderness 

areas. The Forest, as discussed later in this document, will continue existing monitoring efforts already a 

part of levels 2, 3, and 4 for the Absaroka-Beartooth, North Absaroka, Fitzpatrick, and Popo Agie 

wilderness areas. The Forest, as discussed later in this document, will rely on on-going monitoring 

efforts in Class 1 areas bordering the Washakie Wilderness relative to satisfying levels 2 through 4 for 

this wilderness. 

Information in this plan is intended to provide guidance not only for land managers and resource 

specialists within the Forest Service, but to inform other agencies and the public about the plan. This 

plan is a dynamic working tool and will be revised as needed. 

Table 1. Status of Challenge Implementation Prior to Preparation of this Air Quality Value Plan 

 Element 3 – Air Quality Levels Fully Satisfied 

Wilderness Area 1 2 3 4 

Absaroka-Beartooth X X X X 

North Absaroka  X   
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Washakie     

Fitzpatrick X X X X 

Popo Agie  X X X 

Legal Framework and Forest Service Policy 
This section describes applicable legislative acts, regulations, and standards, as well as the role of the 

Forest Service, in implementing air quality programs.  

National Forest Management Act  
The National Forest Management Act directed each national forest to prepare a land and resource 

management plan. The Act recognizes national forests are ecosystems and their management requires 

an awareness and consideration of the interrelationships among plants, animals, soil, water, air, and 

other environmental factors within such ecosystems. The air resource is a recognized component of the 

Shoshone National Forest Land and Resource Management Plan (Forest Service 1986). 

Wilderness Act  
The Wilderness Act of 1964 contains language directing the management of wilderness to secure for the 

American people, and future generations the benefits of an enduring resource of wilderness, 

unimpaired for future use and enjoyment.  The Act further states that Congress intended to manage 

these wilderness areas so that the earth and its community of life are untrammeled by man and a 

wilderness must retain its primeval character and influence and it appears to have been affected 

primarily by the forces of nature, with the imprint of man’s work substantially unnoticeable. The 

direction provided in this Act makes it clear that Congress intended that the natural conditions in 

wilderness be preserved and that it be influenced primarily by the forces of nature rather than by 

human activity.  

Clean Air Act  
The regulation of air pollution sources has clearly been delegated by the Clean Air Act to the 

Environmental Protection Agency (EPA), and as applicable, the States. However, the Forest Service has 

the responsibility to protect particular values of national forest lands from the adverse impacts of 

activities inside and outside the forest boundary. 

The Clean Air Act (CAA), as amended, significantly broadened the authority and responsibility of the 

Forest Service. Originally passed in 1963, major amendments followed in 1967, 1970, 1977, and 1990. 

The purpose of the CAA is to protect and enhance the quality of the Nation’s air resources so as to 

promote public health and welfare. The CAA requires cooperation among all Federal departments and 

agencies having functions relating to the prevention and control of air pollution.  

Though the CAA provides the legal and regulatory framework for protecting National Forest lands, it is 

up to federal land managers to determine exactly how the lands are to be managed. The act requires 

that the Forest Service comply with all applicable Federal, State, or local air control rules, regulations, 

and directives, and requires compliance with applicable substantive and procedural requirements 

imposed by a Federal, State, interstate, or local administrative authority or court. Furthermore, the 
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Forest Service must consult with each State having delegated authority on all matters concerning the 

prevention of significant deterioration of air quality, visibility, air quality maintenance plan 

requirements, and nonattainment requirements.  

The Clean Air Act declared as one of its purposes to preserve, protect, and enhance the air quality in 

national parks, national wilderness areas, national monuments, national seashores, and other areas of 

special national or regional natural, recreational, or historic value. The CAA gives direction to federal 

land managers and federal officials charged with direct responsibility for management of such lands the 

affirmative responsibility to protect the air quality related values, including visibility, of any such lands 

within a Class I area, and the responsibility to consult with EPA in the statutory process required for the 

approval of a Prevention of Significant Deterioration (PSD) permit application for a major source. 

National Ambient Air Quality Standards (NAAQS)  

In 1971, under the authority of Section 109 of the Clean Air Act, the EPA adopted health-based 

standards that limit the concentration of certain air pollutants, known as criteria pollutants, throughout 

all locations across the United States. The limits (http://www.epa.gov/air/criteria.html) are known as 

the National Ambient Air Quality Standards (NAAQS). The primary standards are designed to protect 

public health, including sensitive populations such as the elderly, children, or people with asthma. 

Secondary standards are designed to mitigate harmful effects to animals, vegetation, and buildings, and 

limit decreases in visibility. Individual States have the responsibility for air quality management and for 

meeting air quality standards.  

Forest Service Conformity with National Ambient Air Quality Standards 

Under the Clean Air Act, an area that violates NAAQS for any of the six criteria pollutants is designated 

as a non-attainment area. Maintenance areas are any non-attainment area that has been re-designated 

to attainment status and may be more sensitive to maintaining the designation. If a State has a non-

attainment area, it must develop a State Implementation Plan (SIP) which describes how the State will 

achieve and maintain Federal and State standards. The conformity rule of the CAA states no 

department, agency, or instrumentality of the Federal Government shall engage in, support in any way 

or provide financial assistance for, license or permit, or approve any activity which does not conform to 

an implementation plan.  

This rule ensures that federally funded or supported actions taken by Federal agencies and 

departments, including the Forest Service, meet national standards for air quality in Federal non-

attainment and maintenance areas, and requires the Forest Service to demonstrate that its actions, or 

actions of those who occupy and use National Forest lands under Forest Service authorization, will not 

impede the State Implementation Plans to attain or maintain the ambient air quality standard. A few 

examples of activities on National Forests and Grasslands that may require a review for conformity 

include fuel treatments, including prescribed fire and harvest activities, road, trail, or building 

construction, and land use and special use permit decisions such as ski or winter sports area, mining, oil 

and gas development and landfills.  

http://www.epa.gov/air/criteria.html
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Prevention of Significant Deterioration (PSD) Program 

The PSD sections of the Clean Air Act include a permit program for certain new sources of air pollution. 

The purpose of the PSD process includes the protection and enhancement of air quality in national 

wilderness areas and other locations of scenic, recreational, historic, or natural value. Before the 

construction of certain new air pollution sources is approved, the applicants must receive a PSD permit 

from the appropriate air regulatory agency. The Forest Service manager must make three decisions: 

1. What are the sensitive air pollution receptors within the wilderness that need protection? 

2. What are the Limits of Acceptable Change (LAC’s) for these receptors? 

3. Will the proposed facility cause or contribute to pollutant concentrations or atmospheric 

deposition within the wilderness that will cause the LAC’s to be exceeded? 

The first two decisions are land management issues based upon the management goals for the 

wilderness in question. The third is a technical question analyzed by models combining proposed 

emissions, background levels of pollutants, and the sensitivity of visibility and forest resources to the 

pollutants. 

Close coordination between the Forest Service and the appropriate air regulatory agency is essential in 

the PSD process. The Forest Service makes a determination of whether a proposed project will adversely 

impact Forest lands. The air regulatory agency then makes a decision to grant or deny the permit. 

Best Available Control Technology Review for New or Modified Pollutant Sources 

The Forest Service reviews the air permit applications for new and modified industrial facilities to ensure 

that air emissions do not adversely impact the air quality related values, such as visibility, of federally-

protected wilderness areas. The agency provides these comments to the permitting authority, typically 

the state.  

 One key part of the air permit application, required by various regulations, is a review of the air 

pollution control technology proposed on each of the new or modified emission units at the facility. The 

air quality regulations envisioned that it would be most cost effective to require pollution control 

upgrades at the time new sources are built or modified, thereby allowing plant owners to plan for these 

costs as part of the construction of a new plant or an overall plant upgrade.  

 In general, the review of air pollution control technology involves an application of engineering to 

analyze what types of control technologies are possible for each regulated pollutant from each emission 

unit at the facility. Then, the best performing option is selected unless it is deemed to be too expensive 

or causes other adverse environmental impacts. This process of ensuring that the best available control 

technology is applied to industrial sources reduces air emissions to the lowest possible amount and 

minimizes air pollution impacts to the National Forests.  

Forest Service Responsibilities under the Regional Haze Rule 

The Regional Haze Rule of 1999 requires states and interested tribes to address sources of pollution 

contributing to regional haze in the 156 mandatory Class I areas. To do this, states are in the process of 

developing State Implementation Plans (SIPs) to demonstrate to the public, the federal land managers 
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and EPA how they plan to address regional haze to reach the goal of natural background conditions by 

the year 2064. The Forest Service, as the federal land manager of 88 mandatory Class I areas, has been 

working closely with the states, interested tribes, EPA, and the Regional Planning Organizations in the 

development of the technical products and policy documents that are being used by each state as they 

develop their plans. Wyoming’s SIP is presently in draft form. 

Overview of Air Resource Management 
This section presents an overview of the problems associated with poor air quality, concepts related to 

air quality management, and methods used to develop an air quality value plan. The subsequent 

chapters will apply these methods to air quality values relevant to the wilderness areas within the 

Shoshone National Forest. Information about air resource management is available at the Forest Service 

Air Resource Management website (http://www.fs.fed.us/air/).  

Impacts of Air Pollution  
Air pollution affects the “untrammeled” nature of wilderness, and is one reason that it is a concern to 

wilderness managers. High ozone concentrations can injure sensitive vegetation. Atmospheric 

deposition can cause stream acidification or eutrophication and soil nutrient changes, and deposition of 

toxic metals such as mercury and lead are harmful to both aquatic and terrestrial ecosystems. Visibility 

in most wildernesses is obscured some portion of the year by a haze of fine pollutant particles. Air 

pollution affecting wildernesses comes from a myriad of sources, large and small, located nearby and far 

away. It includes emissions from power plants, as well as the cars and trucks. The pollution typically 

originates outside of wilderness boundaries, but is transported through the atmosphere and deposited 

inside wilderness areas.  

The impact on the ecosystem is related to the amount of pollution emitted, the distance from the 

ecosystem of concern, and meteorology affecting the transport and dispersion of pollutants. The 

ecological effects of air pollution may also vary by location, time, and sensitivity of individual species. As 

such, certain species that are known to be sensitive to air pollution are monitored as an indicator of 

adverse effects on the ecosystem. For example, changes in lichen communities may be the first signs of 

adverse impacts on vegetation. If changes are not observed in indicator species, it is unlikely that 

adverse impacts will be realized in less sensitive species. However, if changes in sensitive species are 

observed, then additional signs of adverse impact are often investigated.  

The response of an ecosystem to air pollution is not only dependent upon the amount of contaminants 

to which it is exposed, but also dependent upon the ability of the ecosystem to buffer itself against the 

effects of air pollution. For example, the geology of high alpine lakes determines the lake’s ability to 

neutralize acidic precipitation. Additionally, some pollutants accumulate in the food chain in which the 

effects are only evident in certain species. Hence, understanding and monitoring for air quality values in 

a wilderness system requires a comprehensive view, combined with local knowledge.  

http://www.fs.fed.us/air/
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Concepts in Air Quality Management  

By identifying wilderness characteristics that are impacted by air pollution, and by measuring the effect 

of air pollution on these sensitive elements, the degree to which air pollution is affecting the wilderness 

can be measured. This information can be, and has been, used by air regulators, land managers and 

concerned citizens to promote improvements in air quality that will benefit wilderness areas and the 

people who visit them. Several important concepts in air quality management are described below.  

Wilderness air quality values 

Wilderness air quality values are the general categories of features or properties of wilderness that are 

affected in some way by air pollution. Identified values are: visibility, odor, flora, fauna, soil, water, 

geologic features and cultural resources. This includes Air Quality Related Values (AQRVs) in Class I 

Areas, as well as similar features and properties in Class II areas, titled Wilderness Air Quality Values 

(WAQVs).  

Similar properties that reflect air quality impacts are atmospheric deposition levels, snow chemistry, and 

meteorology. Air chemistry and atmospheric deposition monitoring are necessary to establish the 

linkages between air pollution and any changes to the physical, chemical, or biological condition of the 

sensitive receptors.  

Sensitive Receptors 

Sensitive receptors are specific types of features or properties within a wilderness that can be negatively 

impacted by air pollutants, e.g., high-altitude lakes, lichens, scenic vistas. In other words, sensitive 

receptors are the specific components of an ecosystem through which change in an AQRV is quantified. 

Sensitive receptors are selected for 1) known or suspected sensitivity to pollutants, 2) availability for 

manageable, cost-effective monitoring, sampling, and analysis methods, and 3) relevance for modeling 

capabilities. Examples of sensitive receptors (Table 2) might be a population survey for a particular 

amphibian, a plankton count and water quality analysis in a sensitive lake, or an assessment of the vista 

from a particular viewpoint.  

The relationship between air pollution and effects on individual components of the wilderness is 

influenced by a component’s ability to resist displacement from its natural condition, ability to recover 

from an individual human-caused event, and the number of times the wilderness component can return 

back to the natural condition after repeated human-caused change incidents.  

 
Table 2. Sensitive receptor examples. 

Air Quality Related Values Examples of Sensitive Receptors 

Flora and Fauna  Rate of growth, mortality, reproduction, genetic diversity, visible injury, direction of 

succession, productivity, abundance  

Soil  Cation exchange capacity, base saturation, pH, structure, metals concentration, 

presence/absence of mycorrhiza, changes in microbial food web  

Water  pH, total alkalinity, metal concentration, anion and cation concentrations, dissolved 
oxygen  

Visibility  Contrast, visible range, coloration, viewpath  

Cultural, Archaeological, Paleontological  Decomposition rate, deterioration  

Geologic  Limestone formations deteriorating from acid rain  

Odor  Odor  
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Air Pollution Sources and Inventories 
This section describes sources of air pollution and the amount, or inventory, of air pollution from these 

sources. Air pollution may originate within a wilderness, near a wilderness area, or impact a wilderness 

through long-range transport.  The largest emitters of air pollution that can impact a wilderness are 

sources located outside of wilderness boundaries, primarily industrial and metropolitan areas, motor 

vehicles, agricultural process, and power and manufacturing plants. Furthermore, wilderness areas may 

be impacted by both in-state and out-of-state emissions due to proximity to major urban areas, effects 

of long-distance transport of pollutants, and conditions brought forth by prevailing weather patterns. 

As previously discussed, the Shoshone National Forest presently has an aggressive air quality 

management and monitoring program that has been in place since the mid-1980s. In the early 1990s 

several federal agency air quality specialists and program managers in the Greater Yellowstone Area 

(GYA) formed an ad hoc group called the Greater Yellowstone Area Clean Air Partnership (GYACAP). The 

ad hoc group evolved over time into a partnership with other entities. The current membership consists 

of air resource program managers and specialists for the National Park Service (NPS); U.S. Forest Service 

(USFS); Bureau of Land Management (BLM); U.S. Fish and Wildlife Service; the Departments of 

Environmental Quality (DEQ) in Wyoming, Montana, and Idaho; and the Idaho National Energy and 

Environmental Laboratory. The primary purposes of GYACAP are to serve as a technical advisory group 

on air quality issues to the Greater Yellowstone Coordinating Committee (GYCC), provide a forum for 

communicating air quality information and regulatory issues, and coordinate monitoring between states 

and federal agencies in the Greater Yellowstone Area (GYA). The GYCC consists of park superintendents, 

forest supervisors, and wildlife refuge managers; it was created to allow better communication and 

more integrated management between the GYA land and resource management agencies. 

GYACAP has prepared two assessments of air quality in the GYA. The first assessment was prepared to 

provide the GYCC with comprehensive GYA air quality information, including an air quality legal 

framework; GYA air quality issues; current and potential impacts on GYA air quality; GYA air quality 

monitoring and summary of known information; and needs and recommendations (GYACAP 1999). That 

assessment was designed to be useful in agency planning documents, national forest plan revisions, and 

NEPA documents, in facilitating air quality information exchange, and in providing air quality information 

to the public and other agencies. The 1999 assessment was revised in 2005 with a focus on new 

information captured as four primary air quality issues within the GYA (GYACAP 2005). These four issues 

include urban and industrial emissions; oil and gas development in southwest Wyoming; prescribed and 

wildfire smoke; and snowmobile emissions. The purpose of the revised assessment is to help GYA land 

managers maintain a basic understanding of air quality issues and help them address resources issues, 

foster partnerships, and secure funding. Neither assessment is a decision document, nor do they make 

resource management decisions or replace analysis needed at the project level to fulfill the 

requirements of the National Environmental Policy Act (NEPA). 

Three of the four GYACAP primary air quality issues are applicable to the Shoshone National Forest and 

wilderness areas within. They are urban and industrial emissions, oil and gas development in southwest 

Wyoming, and prescribed and wildfire smoke. Excerpts from the revised assessment that directly or 
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indirectly affect wilderness areas with the Shoshone National Forest are provided below. Much of what 

follows is verbatim from the assessment. Some aspects of the assessment narrative have changed 

because the assessment was written in 2005, but the issues remain the same. Portions of the 

following extracted assessment narrative were, by necessity, updated for this plan. 

Urban and industrial emissions  
Urban and industrial emissions consist of a variety of industrial, petroleum refining, gas transmission, 

agricultural processing, wood processing, mining, power generation, sand and gravel, and mining 

sources. Most of these sources produce emissions continuously, which can concentrate pollution in 

surrounding communities during inversions. The U.S. Environmental Protection Agency (EPA)’s AIRData 

base (EPA 2004a) was queried for the total permitted major stationary sources of industrial emissions, in 

1999, for the Montana, Wyoming, and Idaho counties in and surrounding the GYA. Many of these 

emissions, particularly the Wyoming, Idaho, and Gallatin County, Montana, sources, can be transported 

to GYA lands. Montana has the largest number of permitted stationary sources and the highest total 

emissions of nitrogen oxides (NOx), particulates (PM10), and volatile organic compounds (VOCs). Idaho 

has the largest amount of permitted sulfur dioxide (SO2) and carbon monoxide (CO) emissions (see Table 

3). 

Table 3. Permitted stationary sources as of 2005. 

State CO NOx PM10 SO2 VOCs 

Montana 2,066 5,501 1,330 13,541 2,591 

Wyoming 1,488 3,436 78 5,127 689 

Idaho 11,438 1,733 1,465 14,880 51 

 
The Montana sources are concentrated in the Billings/Laurel area, where the largest concentration of 

petroleum refining and other industrial sources in the Montana/Wyoming/Idaho area occurs. Prevailing 

western winds disperse these emissions predominantly to the east and away from the GYA. Periodically, 

east winds can cause “upslope” conditions that carry these emissions toward the Beartooth and 

Absaroka Mountains on the Custer and Gallatin National Forests. These east winds, however, are usually 

associated with tight pressure gradients, and are highly turbulent, with robust mixing heights and 

dispersion energy. The Wyoming stationary sources are energy generation, mining/minerals, and natural 

gas processing and transmission in the southwestern part of the state. These industrial emissions, in 

combination with minor sources and the extensive drill-rig emissions in southwest Wyoming are the 

major air quality concern in the GYA. The Idaho sources are dominated by chemical and fertilizer 

manufacturing facilities in the Soda Springs and Pocatello areas, which can cumulatively combine with 

the energy-related sources in southwest Wyoming. 

The EPA AIRData base (EPA 2004b) was also queried for currently listed non-attainment areas. These are 

geographic areas that have periodic violations of National Ambient Air Quality Standards (NAAQS). The 

non-attainment areas in proximity to the GYA include Billings, Montana, for SO2, and Pocatello, Idaho, 

for PM10. Wyoming has proposed the Upper Green River Basin as a non-attainment area for ozone 

(http://deq.state.wy.us/aqd/Ozone%20Nonattainment%20Information.asp). EPA is considering the 

proposal. 

http://deq.state.wy.us/aqd/Ozone%20Nonattainment%20Information.asp
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Oil and gas drilling and production: southwest Wyoming 
Oil and gas development is rapidly expanding in south-central and southwest Wyoming. High demand 

and high market prices have stimulated considerable interest in additional natural gas development 

within the Upper Green River Basin. Development of new gas resources is consistent with the Compre-

hensive National Energy Strategy announced by the U.S. Department of Energy in April 1998, and meets 

the purpose and need of the Energy Policy and Conservation Act. Increasing energy development results 

in increased emissions. Management of these energy development emission increases is currently the 

most pressing air quality issue in the GYA.  

The Upper Green River Basin has about 2,900 existing wells listed with the Pinedale District Field Office, 

which is the most active BLM field office in the U.S. for gas development activity. Recently, the Pinedale 

office has processed 200–300 wells per year. About 425 new wells will be processed in 2005, and 475 in 

2006 and 2007. The BLM Pinedale Resource Management Field Office is preparing a revision of its 

Resource Management Plan. Up to 8,700 new wells may be proposed within the Pinedale area.  

As long as natural gas and condensate prices remain high and technology advances to improve recovery, 

it is expected that development of current fields will continue, as will the exploration for other gas 

deposits in the Upper Green River Basin. Compliance with NAAQS and prevention-of-significant-

deterioration (PSD) increments, and protection of air-quality-related values (AQRVs)—particularly 

visibility—will require continued cooperation of the USFS, NPS, BLM, Wyoming DEQ, and energy de-

velopment companies.  

Natural gas development is active in the Jonah II and Pinedale Anticline natural gas fields. Proposed new 

developments include the Jonah Infill, Pinedale Anticline Infill, South Piney coalbed methane, Riverton 

Dome gas, and Atlantic Rim gas. Additional development is likely north of the Pinedale Anticline in the 

Daniel area. 

Following publication of the GYACAP assessment, ozone has become a significant issue in the Upper 

Green River Basin and as potential to affect air quality in wilderness areas on the Shoshone National 

Forest. Comprehensive information is available at http://deq.state.wy.us/aqd/Ozone%20Main.asp. 

Prescribed-fire and wildfire smoke 
Wildfire smoke is the most dramatic air quality impact, and prescribed fire is the predominant emission-

producing management activity practiced by the USFS and NPS in the GYA. Emissions from fire (wildland 

and prescribed) are an important episodic contributor to visibility-impairing aerosols, including organic 

carbon, elemental carbon, and particulate matter. Wildfire impacts are increasingly difficult to manage 

due to excessive fuel loads, history of fire exclusion, and climate change (drought and increasing 

temperatures). Prescribed fire and fuel treatment projects include broadcast burns (area burns designed 

to reduce fuels in a contiguous area over a landscape) and pile burns (discrete piles of slash from timber 

harvest and/or thinning from fuel treatment projects). Prescribed burns are designed to reduce the size, 

frequency, and intensity of wildland fires and improve fire control, increase predictability of fire effects, 

and allow for smoke emissions management.  

http://deq.state.wy.us/aqd/Ozone%20Main.asp
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The SIS (smoke impact spreadsheet) model (Air Sciences 2003) was used to estimate smoke particulate 

emissions (PM2.5) in the GYA. The SIS model uses the FOFEM5 fire effects model (Reinhardt 2003), the 

CONSUME fuel consumption and particulate emission generation model, and the CALPUFF dispersion 

model to estimate smoke emissions. Average spring and fall broadcast- and pile-burned acres and PM2.5 

smoke emissions were tabulated by GYA unit according to Society of American Foresters fuel code and 

vegetation type for 2002–2004. In addition, 10-year (2005–2014) estimates of broadcast- and pile-

burned acres and PM2.5 smoke emissions by GYA unit according to vegetation type and wildfire acres 

burned (2002–2004) were also modeled for smoke emissions (Table 2).  

The Caribou-Targhee, Bridger-Teton, and Shoshone national forests had the largest numbers of acres of 

prescribed fires in 2002–2004, due mainly to large number of sagebrush-treatment acres. Estimated 

treatments for 2005–2014 include the Gallatin National Forest among the four largest prescribed-fire 

treatment programs in the GYA. All GYA units plan to increase prescribed fire treatment acreages and 

prescribed fire smoke emissions during the next 10 years.  

Estimated smoke emissions (PM2.5) are roughly proportional to prescribed burn acres (Figures 1 and 2). 

Per-acre smoke emissions on the Bridger-Teton National Forest were less for 2002–2004, and estimated 

to be less for 2005–2014 due to a high percentage of sagebrush in the prescribed fire treatment area, 

which produces fewer per-acre emissions than conifers (e.g., Douglas-fir, lodgepole pine, and spruce-fir). 

All GYA units would increase prescribed fire smoke emissions (PM2.5) during the next 10 years. The 

highest estimated emissions would be for the Shoshone National Forest, where an average of 1,000 

acres per year each of Douglas-fir and lodgepole pine are anticipated to be burned during the next 

decade. Over the entire GYA, yearly average prescribed fire emissions are anticipated to increase by 

about 58% during the next 10 years.  

The number of acres burned and the amount of smoke emissions (PM2.5) produced by wildfire are 

much larger than the numbers of acres burned and the amount of smoke emissions produced by 

prescribed fire in all GYA units. On a per-acre basis, wildfire emissions produce more smoke than 

prescribed fire due to increased combustion from more favorable burning conditions (fuel moisture and 

meteorology). During 2000–2004, wildfire acreage exceeded prescribed fire acreage by five times and 

wildfire smoke emissions (PM2.5) exceeded prescribed fire emissions by 24 times (Figure 3). 

As prescribed fire treatment programs increase in the GYA, the differences between wildfire and pre-

scribed fire smoke would be expected to decrease, but wildfire smoke will still be dominant in total 

smoke emissions. Total smoke emissions will depend largely on wildfire acreage, which is managed 

primarily through fire suppression. Wildfire smoke is considered to be a temporary natural source by the 

EPA and the DEQs of Montana, Idaho, and Wyoming, and is therefore not directly regulated. Prescribed 

fire smoke, however, is subject to NAAQS, and is managed to minimize smoke encroachment on 

sensitive areas (e.g., communities, Class I areas, high-use recreation areas, and scenic vistas) during 

sensitive periods. In the GYA, smoke dispersion is generally quite robust, with strong ridgetop winds 

generally blowing west or southwest. The most sensitive areas are communities in valley locations such 

as Lander, Dubois, and Jackson, Wyoming, and Red Lodge, Big Sky, and West Yellowstone, Montana,  

which are downwind of forested areas subject to wildfires and prescribed burning. During low dispersion 
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times such as night and morning, smoke can concentrate and elevate PM2.5 levels to nuisance 

concentrations, but generally not in excess of the 24-hour PM2.5 standard of 65 μeq/M3. All of the 

highest smoke concentrations in the GYA in the last two decades have been due to wildfires—many 

from regional fires west of the GYA. The southern part of the GYA, particularly the Bridger-Teton and 

Caribou-Targhee national forests and Grand Teton National Park (GRTE), is subject to smoke from ag-

ricultural burning in the Snake River valley. These impacts are cumulative with smoke emissions in the 

GYA. NEPA analysis for prescribed burning projects considers the sensitivity of smoke impacts, and when 

appropriate, the use of mitigation measures such as per-day burn acreage limitations, burning during 

periods of good wind dispersion, and non-burning alternatives to minimize conflicts. A key factor in 

prescribed fire implementation is coordination with the DEQs in Montana, Idaho, and Wyoming, which 

have regulatory authority over smoke emissions and public health.  

The Montana/Idaho State Airshed Group’s Smoke Monitoring Unit (SMU) consists of the USFS, the 

states of Montana and Idaho, the BLM, the NPS, and private burners. The purpose of the group is to 

manage and limit the impacts of smoke generated from prescribed burning. Accumulation of smoke 

from controlled burning is managed through monitoring of weather conditions and formal coordination. 

Members submit a list of planned burns to the SMU in Missoula, Montana. For each planned burn, 

information is provided describing the type of burn to be conducted, the number of acres, and the loca-

tion and elevation at each site. Burns are reported by airshed—geographical areas with similar 

topography and weather patterns. The program coordinator and a meteorologist provide timely 

restriction messages for airsheds with planned burning. The Missoula SMU issues daily decisions that 

can restrict burning when atmospheric conditions are not conducive to good smoke dispersion. 

Restrictions may be directed by airshed, elevation, or by special impact zones around populated areas. 

The SMU announces burning restrictions via 17 airshed coordinators located throughout Idaho and 

Montana. The operations of the Montana/Idaho State Airshed Group are officially recognized as BACT 

by the Montana DEQ. The Montana/Idaho State Airshed Group Operating Guide can be found at 

<www.smokemu.org/>.  

In 2004, the State of Wyoming revised Chapter 10 of the Wyoming Air Quality Standards and 

Regulations and developed a new Section 4, “Smoke Management Requirements.” The new Section 4 

regulates large-scale vegetative burning—specifically, vegetative burns in excess of 0.25 tons of PM10 

emissions per day—for the management of air quality emissions and smoke impacts on public health 

and visibility. Section 4 succinctly lists the specific requirements of burners under a range of circum-

stances. The requirements of Section 4 are effective for planned burn projects and unplanned fire 

events occurring on or after January 1, 2005. 

In support of Chapter 10, Section 4, the Wyoming DEQ’s Air Quality Division (WDEQ-AQD) developed the 

Wyoming Smoke Management Program Guidance Document to assist burners with implementation of 

the regulations. The guidance document contains a review and explanation of the regulation’s 

requirements, and is structured to include comprehensive resource material into two major sections: 

Wyoming Smoke Management Program and Forms and Instructions. 
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A copy of Chapter 10 is posted in the Standards and Regulations portion of the WDEQ-AQD website. The 

entire document, along with a quick reference version, is posted in the Open Burning and Smoke 

Management portion of the WDEQ-AQD website. 

Summary of management implications and recommendations  
Air quality in the GYA remains generally excellent, as the GYA is largely undeveloped and has limited 

emissions sources and predominantly robust dispersion. Emission sources on NPS and USFS lands in the 

GYA primarily consist of prescribed fire smoke, transportation and recreational sources, and 

management activity sources such as mining, road construction, and ski areas. These sources are indi-

rectly managed by the NPS and USFS, and are usually not significant air quality issues, except for snow-

mobile emissions at concentrated winter use areas such as the West Entrance. The NPS has greatly re-

duced winter emissions related to park management with the use of “green” fuels and products, and by 

requiring four-stroke snowmobile engines in YNP and GRTE.  

Wildfire emissions are the most significant emissions within and around the GYA, but are not con-

trollable by management except indirectly, by fire suppression. During recent years, prescribed fire 

emissions in the GYA have increased due to the Healthy Forests Initiative legislation; they are antici-

pated to continue to increase over the next several years. Overall smoke emissions (wildfire and 

prescribed) are expected to remain about the same, but with the major variable of weather conditions. 

Because much of the GYA, like most of the American West, has an accumulation of fuels resulting from 

wildfire suppression, wildfire levels are expected to be high during dry summer periods for the next sev-

eral decades. 

The greatest threat to air quality in the GYA is from anthropogenic sources upwind and adjacent to 

national park and national forest boundaries. Urban and industrial air pollution, although moderate 

compared to that in much of the U.S., has a persistent impact, because many of these emissions occur 

year-round, including during winter inversion periods. These sources are managed primarily by the DEQs 

in Montana, Wyoming, and Idaho, with collaboration from the NPS, USFS, and BLM for major sources 

such as PSD. The largest cities around the GYA, such as Billings/Laurel and Bozeman, Montana; Cody, 

Lander, and Jackson, Wyoming; and Idaho Falls, Idaho, are sources of multiple emissions.  

Currently, the largest air quality concerns in the GYA come from gas field development in southwest 

Wyoming and emissions from energy-related industries. The southwest Wyoming gas fields, primarily on 

BLM lands, are expanding at a very high rate because this area provides a significant contribution to the 

U.S. energy supply. The Clean Air Act requires the NPS and USFS to identify, monitor, and protect AQRVs 

in adjacent Class I areas. Visibility, lake chemistry, and biota in the Bridger-Teton Wilderness Area are 

being subjected to increasing levels of air pollution impacts from the gas field development. The 

Fitzpatrick and Popo Agie wilderness areas are also affected. 

Compliance with NAAQS and protection of AQRVs will require continued close coordination between 

the NPS, USFS, BLM, and the DEQs in Wyoming, Montana, and Idaho. The GYACAP has been a useful 

forum to facilitate coordination between the GYA air quality management agencies. 
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Description of Shoshone National Forest Wilderness Areas 
There are five wilderness areas within the Shoshone National Forest (Figure 1). Three areas are 

designated Class I, while two are designated Class II. 

Figure 1. Shoshone National Forest Wilderness Areas. 
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Class I Wilderness Areas 

North Absaroka Wilderness 

The North Absaroka Wilderness was established by Congress as part of the original Wilderness Act 

(Public Law 88-577 dated 9/3/1964). This wilderness area is 359,700 acres in size and is located in the 

northern part of the Absaroka Mountains, which features rugged volcanic terrain dissected by numerous 

creeks that have formed huge drainages. During summer rainstorms, tons of erodible material can 

transform the waterways into frothing rivers of mud. Water comes off the slopes quickly, and flash 

floods and fast-flowing high water are hazards for 

travelers. Trail distances are vast, and trails are steep 

and narrow. Travelers can expect to encounter 

washouts, fallen trees and loose rock on the trails. 

Because of the volcanic geology, there are only a 

handful of small lakes. Due to the great distances and 

rugged trails, most visitors use horses to pack in. 

Trails tend to follow drainages since there are few 

opportunities to traverse drainage to drainage, 

except at headwaters. 

 

Washakie Wilderness 

The Washakie Wilderness was established by Congress as part of the original Wilderness Act (Public Law 

88-577 dated 9/3/1964). This wilderness area is 704,274 acres in size and is located in the southern part 

of the Absaroka Mountains. The wilderness is named in 

honor of Chief Washakie, a leader of the Shoshone Indians. 

This wilderness area is characterized by deep, narrow 

valleys exposing volcanic strata. Broad, flat-topped 

mountains and plateaus separate canyons. The volcanic 

geology, much of which is deposited in horizontal layers, is 

unstable and highly erodable, which results in step-like 

cliffs and buttes. These unique geologic formations, along 

with petrified remains of former forests, and abundant 

wildlife, are the main attractions to this wilderness area. 

 

Fitzpatrick Wilderness 

The Fitzpatrick Wilderness was set aside by Congress as the Glacier Primitive Area as part of the original 

Wilderness Act (Public Law 88-577 dated 9/3/1964). The wilderness area, 198,525 acres in size, lies in 

the Wind River Range and consists of immeasurable beauty and grandeur. In 1976, Congress designated 

the primitive area as a wilderness area and re-named it the Fitzpatrick in honor of Tom Fitzpatrick, a 

mountain man and partner of Jim Bridger. The extremely rugged topography was carved out of granite 



Wilderness Air Quality Value Plan 
 

 
18 

 

and limestone by glaciers and glacial streams. 

The Fitzpatrick has forty-four active glaciers. 

Gannett Peak, 13,804 feet in elevation, is the 

highest point in Wyoming, and several other 

peaks rise above 13,000 feet. Adding to the 

beauty and variety of the Fitzpatrick 

Wilderness are alpine meadows, numerous 

lakes that offer exceptional fishing, rock-

covered plateaus, precipitous canyons and 

meandering streams.  

 

Class II Wilderness Areas 

Absaroka- Beartooth Wilderness 

The Absaroka-Beartooth Wilderness was set aside by Congress in 1978 and through various 

amendments now consists of 943,626 acres, of which 23,283 are in Wyoming and the Shoshone 

National Forest. The remaining acreage is in 

Montana and the Gallatin and Custer National 

Forests. The wilderness derives its name from 

the Absaroka and Beartooth mountain 

ranges. The Absaroka mountain range takes 

its name from the Crow Indian word for crow. 

This mountain range is of volcanic origin. The 

Beartooth Range, a granitic formation, is 

named for a spike of rock resembling a bear’s 

tooth. The extremely rugged and picturesque 

topography contains hundreds of lakes, high-

rolling plateaus and deep, glacier-carved 

valleys. Granite Peak, Montana’s highest point at 12,799 feet is located near the Montana-Wyoming 

border. This area is also known for several “grasshopper glaciers”. These glaciers contain millions of 

grasshoppers frozen in ice. 

 

 

 

 



Wilderness Air Quality Value Plan 
 

 
19 

 

Popo Agie Wilderness 

The Popo Agie Wilderness was set aside by Congress in 1984 and through various amendments now 

consists of 101,870 acres. Like the Fitzpatrick Wilderness, the Popo Agie is also in the Wind River Range. 

High jagged peaks separate beautiful 

streams in deep, narrow valleys. 

Perennial snowfields dot the Continental 

Divide. More than 20 summits reach 

above 12,000 feet in elevation. Over 300 

lakes and ponds grace the area. The 

headwaters of the Middle Fork Popo 

Agie, North Fork of the Popo Agie and 

South Fork Little Wind River originate 

here. All are tributaries of the Wind 

River. Rugged, picturesque formations 

such as the Cirque of the Towers and 

timberline country attract climbers, photographers, backpackers and horse packers to this scenic and 

challenging area.  

Air Quality Related Values for Shoshone National Forest Class 1 

Wilderness Areas 
Air quality related values for Class 1 wilderness areas on the Shoshone National Forest are already 

established and in place http://www.fs.fed.us/air/technical/class_1/alpha.php. The following 

information is copied from the referenced website. 

North Absaroka Wilderness 

Resource Concern Thresholds 

AQRV Type: FLORA 

Region 
Sensitive 

Receptor 

Sensitive Receptor 

Indicator 
Comments 

R2 Lichens Community Composition No change in the community composition of lichens is acceptable. 

R2 Lichens Metal Concentration (Cu, 

Pb, As, Se, Zn, 

The limit of acceptable change for metal concentration (Pb, Zn, Hg, As, Cd, 

Se, Cu) in lichen tissue is no more than a 10% increase over pristine 

conditions. 

R2 Lichens Pollution Sensitive 

Species 

In response to SO2, NOx and SO4 pollutants, no decrease from baseline is 

acceptable for loss of pollution sensitive lichen species. 

AQRV Type: WATER 

http://www.fs.fed.us/air/technical/class_1/alpha.php
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Region 
Sensitive 

Receptor 

Sensitive Receptor 

Indicator 
Comments 

R2 Lakes With 

Low ANC 

Acid Neutralizing Capacity For surface waters that have a baseline of <25 ueq/l Acid Neutralizing 

Capacity, no further decrease from baseline is acceptable. 

R2 Lakes With 

Low ANC 

Acid Neutralizing Capacity For surface waters that have a baseline of =>25 ueq/l ANC, the limit of 

acceptable change is 10% from baseline. 

Natural and Current Background Visibility 

Site Specific Rayleigh 

scattering coefficient: 9 

Clearest 

20% Natural 

Clearest 20% 

2000-2004 

Baseline 

Haziest 

20% Natural 

Haziest 20% 

2000-2004 

Baseline 

Average 

Annual 

Natural 

Annual Average 

2000-2004 

Baseline 

Standard Visual 

Range (km) 

337 295 188 121 262 199 

Haze Index (dv) 0.58 2.02 6.83 11.45 3.31 6.25 

For more information on these numbers, click here. 

 

Data sources for monitoring AQRVs in the North Absaroka Wilderness are: 

 Wet Deposition (NADP)  
o Gypsum Creek  
o Little Bighorn Battlefield National Monument  
o Pinedale  
o Yellowstone National Park-Tower Falls  

 Dry Deposition (CASTNET)  
o Pinedale  
o Yellowstone NP  

Visibility (IMPROVE) - North Absaroka 

Washakie Wilderness 

Resource Concern Thresholds 

AQRV Type: FLORA 

Region 
Sensitive 

Receptor 

Sensitive Receptor 

Indicator 
Comments 

R2 Lichens Community Composition No change in the community composition of lichens is acceptable. 

R2 Lichens Metal Concentration (Cu, 

Pb, As, Se, Zn, 

The limit of acceptable change for metal concentration (Pb, Zn, Hg, As, Cd, 

Se, Cu) in lichen tissue is no more than a 10% increase over pristine 

conditions. 

http://www.fs.fed.us/air/visabilityTerminology.htm
http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=WY98&net=NTN
http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=MT00&net=NTN
http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=WY06&net=NTN
http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=WY08&net=NTN
http://www.epa.gov/castnet/sites/pnd165.html
http://www.epa.gov/castnet/sites/yel408.html
http://vista.cira.colostate.edu/views/Web/Sitebrowser/Sitebrowser.aspx?SiteID=67
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R2 Lichens Pollution Sensitive 

Species 

In response to SO2, NOx and SO4 pollutants, no decrease from baseline is 

acceptable for loss of pollution sensitive lichen species. 

AQRV Type: VISIBILITY 

Region 
Sensitive 

Receptor 

Sensitive Receptor 

Indicator 
Comments 

R2 Scenic Vistas Contrast For visibility contrast at scenic vistas, the limit of acceptable change is no more 

than a 5% change from baseline. 

R2 Scenic Vistas Haziness For haziness at scenic vistas, the limit of acceptable change is no more than a 

0.5 deciview decrease from baseline. 

R2 Scenic Vistas Light Extinction For light extinction at scenic vistas, the limit of acceptable change is no more 

than a 5% decrease from baseline. 

R2 Scenic Vistas Standard Visual Range For standard visual range at scenic vistas, the limit of acceptable change is no 

more than a 5% decrease from baseline. 

AQRV Type: WATER 

Region 
Sensitive 

Receptor 

Sensitive Receptor 

Indicator 
Comments 

R2 Lakes With 

Low ANC 

Acid Neutralizing Capacity For surface waters that have a baseline of =>25 ueq/l ANC, the limit of 

acceptable change is 10% from baseline. 

R2 Lakes With 

Low ANC 

Acid Neutralizing Capacity For surface waters that have a baseline of <25 ueq/l Acid Neutralizing 

Capacity, no further decrease from baseline is acceptable. 

Natural and Current Background Visibility 

Site Specific Rayleigh 

scattering coefficient: 9 

Clearest 

20% Natural 

Clearest 20% 

2000-2004 

Baseline 

Haziest 

20% Natural 

Haziest 20% 

2000-2004 

Baseline 

Average 

Annual 

Natural 

Annual Average 

2000-2004 

Baseline 

Standard Visual 

Range (km) 

337 295 188 121 262 199 

Haze Index (dv) 0.58 2.02 6.83 11.45 3.31 6.25 

For more information on these numbers, click here. 

 

Data sources for monitoring AQRVs in the Washakie Wilderness are: 

 Wet Deposition (NADP)  
o Gypsum Creek  
o Little Bighorn Battlefield National Monument  

http://www.fs.fed.us/air/visabilityTerminology.htm
http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=WY98&net=NTN
http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=MT00&net=NTN
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o Pinedale  
o Sinks Canyon  
o South Pass City  
o Yellowstone National Park-Tower Falls  

 Dry Deposition (CASTNET)  
o Pinedale  
o Yellowstone NP  

Visibility (IMPROVE) - North Absaroka 

Fitzpatrick Wilderness 

Resource Concern Thresholds 

AQRV Type: FLORA 

Region 
Sensitive 

Receptor 

Sensitive Receptor 

Indicator 
Comments 

R2 Lichens Community Composition No change in the community composition of lichens is acceptable. 

R2 Lichens Metal Concentration (Cu, 

Pb, As, Se, Zn, 

The limit of acceptable change for metal concentration (Pb, Zn, Hg, As, Cd, 

Se, Cu) in lichen tissue is no more than a 10% increase over pristine 

conditions. 

R2 Lichens Pollution Sensitive 

Species 

In response to SO2, NOx and SO4 pollutants, no decrease from baseline is 

acceptable for loss of pollution sensitive lichen species. 

AQRV Type: VISIBILITY 

Region 
Sensitive 

Receptor 

Sensitive Receptor 

Indicator 
Comments 

R2 Scenic Vistas Contrast For visibility contrast at scenic vistas, the limit of acceptable change is no more 

than a 5% change from baseline. 

R2 Scenic Vistas Haziness For haziness at scenic vistas, the limit of acceptable change is no more than a 

0.5 deciview increase from baseline. 

R2 Scenic Vistas Light Extinction For light extinction at scenic vistas, the limit of acceptable change is no more 

than a 5% increase from baseline. 

R2 Scenic Vistas Standard Visual Range For standard visual range at scenic vistas, the limit of acceptable change is no 

more than a 5% decrease from baseline. 

AQRV Type: WATER 

Region 
Sensitive 

Receptor 

Sensitive Receptor 

Indicator 
Comments 

R2 Lakes With Acid Neutralizing Capacity For surface waters that have a baseline of =>25 ueq/l ANC, the limit of 

http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=WY06&net=NTN
http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=WY02&net=NTN
http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=WY97&net=NTN
http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=WY08&net=NTN
http://www.epa.gov/castnet/sites/pnd165.html
http://www.epa.gov/castnet/sites/yel408.html
http://vista.cira.colostate.edu/views/Web/Sitebrowser/Sitebrowser.aspx?SiteID=67
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Low ANC acceptable change is 10% from baseline. 

R2 Lakes With 

Low ANC 

Acid Neutralizing Capacity For surface waters that have a baseline of <25 ueq/l Acid Neutralizing 

Capacity, no further decrease from baseline is acceptable. 

Natural and Current Background Visibility 

Site Specific Rayleigh 

scattering coefficient: 9 

Clearest 

20% Natural 

Clearest 20% 

2000-2004 

Baseline 

Haziest 

20% Natural 

Haziest 20% 

2000-2004 

Baseline 

Average 

Annual 

Natural 

Annual Average 

2000-2004 

Baseline 

Standard Visual 

Range (km) 

347 293 195 125 273 201 

Haze Index (dv) 0.28 2.1 6.45 11.12 2.89 6.16 

For more information on these numbers, click here. 

 

Data sources for monitoring AQRVs in the Fitzpatrick Wilderness are: 

 Wet Deposition (NADP)  
o Gypsum Creek  
o Pinedale  
o Sinks Canyon  
o South Pass City  
o Yellowstone National Park-Tower Falls  

 Dry Deposition (CASTNET)  
o Pinedale  
o Yellowstone NP  

 Water  

Visibility (IMPROVE) - Bridger Wilderness 

Wilderness Air Quality Values for Shoshone National Forest Class 2 

Wilderness Areas 
Per this wilderness air quality value plan, wilderness air quality values (WAQVs) for Class 2 wilderness 

areas are hereby established as: 

Absaroka-Beartooth Wilderness 
Visibility and scenery, alpine ecosystems, wildlife. 
 

Popo Agie Wilderness 
Visibility and scenery, alpine ecosystems, lakes. 
 

http://www.fs.fed.us/air/visabilityTerminology.htm
http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=WY98&net=NTN
http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=WY06&net=NTN
http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=WY02&net=NTN
http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=WY97&net=NTN
http://nadp.sws.uiuc.edu/sites/siteinfo.asp?id=WY08&net=NTN
http://www.epa.gov/castnet/sites/pnd165.html
http://www.epa.gov/castnet/sites/yel408.html
http://svinetfc2.fs.fed.us/waterchem/viewer.htm?&STARTLEFT=-109.80&STARTRIGHT=-109.45&STARTTOP=43.52&STARTBOTTOM=42.97
http://vista.cira.colostate.edu/views/Web/Sitebrowser/Sitebrowser.aspx?SiteID=65


Wilderness Air Quality Value Plan 
 

 
24 

 

Shoshone National Forest air quality monitoring trend analysis 
As discussed previously, the Shoshone National Forest has been monitoring air quality and air quality 

related values since 1986. This monitoring occurs at the South Pass NADP site, Ross Lake in the 

Fitzpatrick Wilderness, Lower Saddlebag Lake in the Popo Agie Wilderness, and the Dead Indian 

IMPROVE site at Dead Indian Pass. In 2008, Forest staff analyzed the 1986 through 2006 data record for 

trend. The following section summarizes that analysis (note figure references match the report prepared 

for the analysis and not this plan). Information in this section is being published as an appendix in a 

General Technical Report being prepared by the Bridger-Teton National Forest air quality staff, in 

cooperation with the Rocky Mountain Research Station (Forest Service in-print). The Bridger-Teton 

National Forest staff recently analyzed their data record for the Wind River Range following the same 

protocols used by Shoshone National Forest staff. 

South Pass NADP Site 
Analysis of data collected between 1986 and 2006 (2007 data was not yet available) was completed in 

early 2008. Both wet deposition and precipitation-weighted deposition data sets were analyzed. The 

analysis indicates change over time, with statistically significant upward or downward trend depending 

upon the parameter (Figures 2 through 4). 

Ammonia (NH4) is on an upward trend and has basically doubled, but there are seasonal differences. 

The greatest deposition occurs during fall and winter. Potential sources of ammonia are upwind feedlots 

and machinery, e.g., drill rigs, that does not use catalytic converters. 

Precipitation-weighted nitrate (NO3) deposition is on an upward trend for all four seasons. There is no 

statistically significant trend with wet deposition nitrate levels, but values have increased substantially 

for the winter, spring, and fall seasons. The differences between wet and precipitation-weighted 

deposition are explained by units of measure, i.e., volume by weight by period versus concentration by 

precipitation volume, respectively. The statistically insignificant trend in wet deposition is due to 

differences between seasons and variability within and across seasons. A potential source of nitrate is 

upwind emissions from oil and gas developments. 

Sulfate (SO4) is on a downward trend through all seasons. Values have decreased by 25-50%. The trend 

could be related to 1990s-era reductions in the use of high sulfur diesel fuel. Controls on emissions at 

refineries and coal-fired power plants, on a western U.S. regional basis, could also be a cause. 

There is no trend with inorganic-nitrogen (Inorg-N) at the 95% confidence level but there is an upward 

trend at the 90% level. A potential source of inorganic nitrogen is upwind agricultural activities. 

Figure 2. South Pass NADP Site Wet Deposition Trend Analysis.  

Wet Deposition (kg/ha) 

Parameter Seasonality Season 1986 2006 Difference Change Trend Significant 

NH4 Yes Winter 0.041 0.077 0.036 88% Up 0.05 
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Spring 0.122 0.206 0.084 69% 

Summer 0.141 0.194 0.053 38% 

Fall 0.060 0.139 0.079 132% 

                  

NO3 Yes 

Winter 0.621 0.755 0.134 22% 

None -- 

Spring 0.823 1.170 0.347 42% 

Summer 0.910 0.892 -0.018 -2% 

Fall 0.415 0.863 0.448 108% 

                  

SO4 Yes 

Winter 0.638 0.377 -0.261 -41% 

Down 0.01 

Spring 0.900 0.643 -0.257 -29% 

Summer 0.950 0.508 -0.442 -47% 

Fall 0.599 0.410 -0.189 -32% 

                  

Inorg-N Yes 

Winter 0.160 0.247 0.087 54% 

Up 0.10 

Spring 0.282 0.406 0.124 44% 

Summer 0.353 0.377 0.024 7% 

Fall 0.148 0.316 0.168 114% 
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Figure 3. South Pass NADP Site Wet Deposition Trend Analysis.  

 

 

Figure 4. South Pass NADP Site Precipitation-Weighted Deposition Trend Analysis.  

Precipitation-Weighted (mg/l) 

Parameter Seasonality Season 1986 2006 Difference Change Trend Significant 

NH4 Yes 

Winter 0.033 0.061 0.028 85% 

Up 0.05 

Spring 0.076 0.147 0.071 93% 

Summer 0.147 0.280 0.133 90% 

Fall 0.056 0.133 0.077 138% 

                  

NO3 Yes 

Winter 0.565 0.623 0.058 10% 

Up 0.05 

Spring 0.596 0.816 0.220 37% 

Summer 1.000 1.340 0.340 34% 

Fall 0.534 0.806 0.272 51% 

                  

SO4 Yes Winter 0.584 0.318 -0.266 -46% Down 0.01 

South Pass NADP Site Wet Deposition
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Spring 0.719 0.417 -0.302 -42% 

Summer 1.020 0.782 -0.238 -23% 

Fall 0.542 0.447 -0.095 -18% 

 

Figure 5. South Pass NADP Site Precipitation-Weighted Deposition Trend Analysis.  

 

 

In addition to Forest Service uses, Wyoming Department of Environmental Quality and other agencies 

continually utilize data collected from this site. These data, along with data from other National 

Atmospheric Deposition Program sites in Wyoming, are used to model and track emissions and acid 

deposition across southwest Wyoming, which includes the Class I Fitzpatrick and Class II Popo Agie 

Wilderness areas on the Forest. Because of industrial development in southwest Wyoming and growth 

of several major cities upwind of the Forest, continued monitoring of this site is important relative to 

Forest managers being able to demonstrate compliance with the Clean Air and Wilderness Acts. 

Lower Saddlebag and Ross Lakes 
Analysis of data collected between 1986 and 2007 was completed in early 2008. The analysis indicates 

change over time, with statistically significant upward or downward trend depending upon the 

parameter, season, and lake sampling location (Figures 6 and 7). 

Acid neutralizing capacity (ANC) is on a downward trend at both lakes. There is a greater change at Ross 

Lake. The change is occurring at all sampling locations, i.e., inlet, outlet, epilimnion, and hypolimnion. 

South Pass NADP Site Precipitation-Weighted Deposition
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The inlet at both lakes exhibits seasonality, but the outlets do not. The change at Lower Saddlebag, at 

the outlet and hypolimnion, is statistically non-significant, while at Ross it is significant. 

The commonly accepted threshold for ANC, when ANC values are greater than 25, is no more than a 

10% change. Thus, the downward trend at Ross Lake is a significant concern. The downward trend at 

Lower Saddlebag is approaching the threshold level, so it is a concern as well. The downward trend in 

ANC at each lake may be due to the upward trend in nitrate (NO3) at both lakes. 

Nitrate (NO3) is on an upward trend at the inlet of both lakes. Lower Saddlebag Lake exhibits 

seasonality, while Ross Lake does not. There is no trend at either lake at the outlet or epilimnion. The 

hypolimnion at Lower Saddlebag is on an upward trend while at Ross there is no trend. 

The upward trend at the inlet of both lakes is a significant concern and could explain the downward 

trend in ANC. Since there is no trend at the lake outlets, it is possible the influx of nitrogen (N) is being 

used by aquatic biota (both plant and animal) living in the lakes. Increases at each lake in the 

hypolimnion are also a significant concern because this zone is typically void of nitrogen. Thus, this 

increasing trend could be the enrichment phase of eutrophication, meaning these once stable lakes (in 

terms of N) are becoming acidified. NO3 sources could be emissions from upwind locations, such as oil 

and gas developments, or from what was stored in glaciers and large snow fields that have been rapidly 

melting over the last decade. 

Sulfate (SO4) at Lower Saddlebag Lake does not exhibit a statistically significant change, but there has 

been a 20% decrease (approximately). SO4 is on a downward trend at Ross Lake at the inlet, outlet, and 

hypolimnion, but not the epilimnion. This trend at the Ross Lake inlet is not statistically significant, but it 

is statistically significant at the outlet and hypolimnion. Lower Saddlebag does not exhibit seasonality, 

but Ross does. 

The downward trend could be related to 1990s-era reductions in the use of high sulfur diesel fuel. 

Controls on emissions at refineries and coal-fired power plants, on a western U.S. regional basis, could 

also be a cause.  

In addition to Forest Service uses, Wyoming Department of Environmental Quality and other agencies 

continually utilize data collected from these lakes. These data, along with data from other lakes in the 

Wind River Mountain Range, are used to model and track emissions and acid deposition across 

southwest Wyoming, which includes the Class I Fitzpatrick and Class II Popo Agie Wilderness areas on 

the Forest. Because of industrial development in southwest Wyoming and growth of several major cities 

upwind of the Forest, continued monitoring of these lakes is important relative to Forest managers 

being able to demonstrate compliance with the Clean Air and Wilderness Acts. 

 

 

 

 

 



Wilderness Air Quality Value Plan 
 

 
29 

 

Figure 6. Lower Saddlebag Lake Trend Analysis.  

Lower Saddlebag Lake 

Parameter Location Seasonality Season 1986 2007 Difference Change Trend Significant 

ANC (ueq/l) 

Inlet Yes 

Spring 66 62 -4 -6% 

Down Yes Summer 77 67 -10 -13% 

Fall 71 75 4 6% 

Outlet No 

  

68 67 -1 -1% Down No 

Epilimnion N/A   73 69 -4 -5% Down Yes 

Hypolimnion N/A  76 68 -8 -10% Down No 

                    

NO3 (mg/l) 

Inlet Yes 

Spring 0.126 0.784 0.658 522% 

Up Yes Summer 0.079 0.434 0.355 449% 

Fall 0.024 0.662 0.638 2658% 

Outlet Yes 

Spring 0.233 0.326 0.093 40% 

None -- Summer 0.051 0.046 -0.005 -10% 

Fall 0.034 0.037 0.003 9% 

Epilimnion N/A   0.011 0.014 0.003 27% None -- 

Hypolimnion N/A  0.001 0.201 0.200 20000% Up Yes 

                    

SO4 (mg/l) 

Inlet No 

 

1.030 0.838 -0.192 -19% None -- 

Outlet No 

  

1.030 0.824 -0.206 -20% None -- 

Epilimnion N/A   0.969 0.816 -0.153 -16% None -- 

Hypolimnion N/A   0.975 0.971 -0.004 0% None -- 
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Figure 7. Ross Lake Trend Analysis.  

Ross Lake 

Parameter Location Seasonality Season 1986 2007 Difference Change Trend Significant 

ANC (ueq/l) 

Inlet Yes 

Spring 74 59 -15 -20% 

Down Yes Summer 66 50 -16 -25% 

Fall 66 60 -6 -9% 

Outlet No 

  

69 61 -8 -11% Down Yes 

Epilimnion N/A Summer 76 55 -21 -28% Down Yes 

Hypolimnion N/A Summer 74 65 -9 -12% Down Yes 

                    

NO3 (mg/l) 

Inlet No 

 

0.033 0.395 0.362 1097% Up Yes 

Outlet No 

  

0.022 0.049 0.027 123% None -- 

Epilimnion N/A Summer 0.014 0.079 0.065 464% None -- 

Hypolimnion N/A Summer 0.027 0.034 0.007 26% None -- 

                    

SO4 (mg/l) 

Inlet Yes 

Spring 1.020 0.881 -0.139 -14% 

Down No Summer 0.890 0.808 -0.082 -9% 

Fall 1.020 0.698 -0.322 -32% 

Outlet Yes 

Spring 1.060 0.894 -0.166 -16% 

Down Yes Summer 0.914 0.826 -0.088 -10% 

Fall 0.963 0.872 -0.091 -9% 

Epilimnion N/A Summer 0.884 0.837 -0.047 -5% None -- 

Hypolimnion N/A Summer 1.050 0.926 -0.124 -12% Down Yes 
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Dead Indian Pass IMPROVE Site 
Available data, collected since 2000, can only serve as informational at this point because there is 

insufficient record to conduct statistical analysis. Over time, as more data are collected, the record will 

be analyzed to determine if a baseline can be established and if there are any trends in visibility. Several 

more years of data collection is necessary before meaningful analysis can occur. 

In addition to Forest Service uses, Wyoming Department of Environmental Quality and other agencies 

continually utilize data collected from this site. These data, along with data from other IMPROVE sites in 

the Greater Yellowstone Area, are used to model and track air quality, in the region. This includes the 

Class I North Absaroka and Class II Absaroka-Beartooth Wilderness areas on the Forest. Because of 

upwind sources of air pollution continued monitoring of this site is important relative to Forest 

managers being able to demonstrate compliance with the Clean Air and Wilderness Acts. 

Shoshone National Forest Air Quality Value Monitoring Plan 
This wilderness air quality value plan is designed to specify appropriate monitoring necessary to protect 

the Class 1 air quality related values in the North Absaroka, Washakie, and Fitzpatrick Wilderness areas, 

the Class 2 wilderness air quality values in the Absaroka-Beartooth and Popo Agie Wilderness areas, and 

to meet the objectives of air element 3 of the Forest Service Wilderness Stewardship Challenge. The 

requisite monitoring is a combination of on-going efforts occurring at the Forest level, as previously 

discussed and reiterated below, and the use of, as appropriate, on-going efforts at off-Forest locations 

such as Yellowstone National Park and the Gallatin and Bridger-Teton National Forests, as displayed 

below. 

Current Monitoring Network Within and Around the Shoshone National Forest 
The monitoring of air quality, air quality related values (AQRVs) and wilderness air quality values 

(WAQV) in the Shoshone National Forest includes: 

1. Weekly site visits to the South Pass NADP site, including data collection for Wyoming DEQ 

2. Three site visits to Ross and Lower Saddlebag Lakes each year 

3. Continued support to the Dead Indian IMPROVE site 

4. Synoptic lake sampling 

The monitoring of air quality, air quality related values (AQRVs) and wilderness air quality values 

(WAQV) in the Greater Yellowstone Area is extensive and serves well for assessing air quality on the 

Shoshone National Forest. The present monitoring network consists of the following (note the following 

is copied from the GYACAP assessment and that the present Shoshone National Forest network is 

included). Also note there are no table references in this section. 

National Atmospheric Deposition Program (NADP) 

These sites are part of the 2000 site NADP program which monitors wet deposition across the United 

States.  The continuous monitoring stations are sampled weekly.  Data is available at 

http://nadp.sws.uiuc.edu/ 

http://nadp.sws.uiuc.edu/
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NADP site # Location GYA unit 

WYO8 Tower Ranger Station Yellowstone NP 

WY98 Gypsum Creek  Bridger-Teton NF  

WY06 Pinedale, Wyoming BLM 

WY02 Sinks Canyon  BLM 

WY97 South Pass City Shoshone NF 

 

Interagency Monitoring of Protected Visual Environments (IMPROVE) Program 

Visibility monitoring sites in the GYA are part of a 110 sites nationwide.  Protocols include 

nephelometers, aerosol samplers, and digital camera for some sites.  The IMPROVE program includes 

the characterization of haze by photography, the measurement of optical extinction with 

transmissometers and nephelometers, and the measurement of the composition and concentration of 

the fine particles that produce the extinction and the tracers that identify emission sources.   Data is 

available at http://vista.cira.colostate.edu/improve/ 

IMPROVE site # Location GYA unit 

YELL2 (Yellowstone NP) Lake Water Tank Yellowstone NP 

BRID1 (Bridger Wilderness) White Pine Ski Area Bridger-Teton NF  

NOAB1 (North Absoraka) Dead Indian Pass  Shoshone NF  

 

Additional Air Quality Monitoring sites in or near Yellowstone NP 

The CASTNet site located in Yellowstone is part of a nationwide program to gather information on dry 

atmospheric deposition. The continuous monitoring station is sampled weekly.   

The NPS GPMP concentrates primarily on documenting the levels of ozone and sulfur dioxide in parks 

because of their toxicity to native vegetation at or below the levels of the national ambient air quality 

standards (NAAQS).  Yellowstone is one of 41 national parks continuously measuring ozone and one of 

27 parks measuring sulfur dioxide on a weekly basis.    

The National Mercury Deposition Network (MDN) is organized by the National Atmospheric Deposition 

Network (NADP) in the United States. The objective of the MDN is to measure the concentration of 

mercury in precipitation as well as wet deposition. MDN is a cooperative program between Canada, the 

United States and Mexico. Precipitation samples are collected at selected sites throughout North 

America.  

Site  Location  GYA unit  
Mercury  Tower Ranger Station Yellowstone NP 
CASTNet YEL 408 Lake Water Tank Yellowstone NP 

Ozone Lake Water Tank Yellowstone NP 
Water Tank (gaseous 
pollutant monitoring) 

Lake Water Tank  

West Yellowstone Park 
Entrance EPA 30-031-0013 

West Entrance  Yellowstone NP & Montana 
DEQ 

http://vista.cira.colostate.edu/improve/
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Carbon monoxide  

West Yellowstone Firehole 
EPA 30-031-0012 PM2.5  

West Yellowstone  Yellowstone NP & Montana 
DEQ 

CASTNet PND 165 Pinedale Bridger Teton NF  

 

High-elevation Lake Monitoring Sites   

The Shoshone NF (Fitzpatrick and Popo Agie Wilderness’s) and Bridger-Teton NF (Bridger Wilderness) 

site protocols also include macro-invertebrates, phytoplankton, zoo-plankton, and physical 

measurements. 

Lake Location  GYA unit  

Hobbs Lake Bridger Wilderness Bridger Teton NF 

Black Joe Lake Bridger Wilderness Bridger Teton NF 
Deep Lake Bridger Wilderness Bridger Teton NF 

Upper Frozen Lake Bridger Wilderness Bridger Teton NF 
Saddlebag Lake Popo Agie Wilderness Shoshone NF 

Ross Lake Fitzpatrick Wilderness Shoshone NF 
Stepping Stone Lake Absaroka Beartooth Wilderness  Gallatin NF 

Twin Island Lake Absaroka Beartooth Wilderness Gallatin NF 

 

Bulk deposition sites in the Bridger Wilderness are co-located at 2 lakes.  Wet and dry deposition at 

these sites is collected and analyzed monthly and provides high altitude augmentation to the NADP 

network.  

Bulk deposition site  Location  GYA unit  

Hobbs Lake Bridger Wilderness Bridger-Teton NF 

Black Joe Lake Bridger Wilderness Bridger-Teton NF 

 

USGS- Water Resource Division Snow Chemistry Sites 

The USGS monitors numerous snow pit sites throughout the Rocky Mountains. These “bulk deposition” 

sites, which are monitored each year in late winter, provide a useful augmentation to the NADP 

network.  An overview of the program is available at 

http://co.water.usgs.gov/projects/CO53100/CO53100.html 

Site  Location  GYA unit  

Daisy Pass Above Cooke City  Gallatin NF 
Big Sky  Big Sky Ski Area  Gallatin NF 

Lionshead Targhee Pass  Gallatin NF 
Monida Pass  Monida Pass Beaverhead NF  
West Yellowstone (in and off road) West Entrance Yellowstone NP  
Old Faithful (in and off road) Old Faithful Yellowstone NP  
Lewis Lake Divide  Lewis Lake Yellowstone NP  

http://co.water.usgs.gov/projects/CO53100/CO53100.html
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Sylvan Lake (in and off road) Sylvan Pass Yellowstone NP  

Twenty One Mile Divide Lake Yellowstone NP  
Canyon Canyon Yellowstone NP  
Tower Junction Tower Junction Yellowstone NP 
Garnet Canyon Garnet Canyon Grand Teton NP  

Rendevous Mountain Rendevous Mtn  Grand Teton NP  

Four Mile Meadow Four Mile Meadow Bridger-Teton NF 
Elkhart Park  Elkhart Park GS Bridger-Teton NF 
Teton Pass Teton Pass Bridger-Teton NF 

Gypsum Creek Gypsum Creek Bridger-Teton NF 
Togwotee Pass Togwotee Pass Shoshone NF 
South Pass South Pass Shoshone NF 

 

Wyoming Department of Environmental Quality Monitoring Sites   

In addition to federal agency monitoring mentioned above, Wyoming DEQ has an extensive air quality 
monitoring network as well. Specifics are located at http://deq.state.wy.us/aqd/Monitoring%20Data.asp  

 

Shoshone National Forest Proposed Monitoring, Data Analysis, and Reporting 

Monitoring 

At this time, the current air quality value monitoring being conducted in and around the Shoshone 

National Forest is sufficient for ensuring compliance with the National Forest Management Act, 

Wilderness Act, and Clean Air Act. There may be a need in the future to conduct additional monitoring. 

Data Analysis 

As previously discussed in this plan, portions of the available data sets were reduced, analyzed and 

interpreted in 2008  for data collected between 1986 and 2006. These same data sets should be re-

evaluated in 2013, i.e., after an additional five years of data becomes available, to determine trend 

direction and magnitude. 

Other data sets, such as the synoptic lake sampling, should be reduced, analyzed and reported relative 

to baseline conditions and trend. This work should be completed by 2013 as well but will take 

commitment by Shoshone National Forest leadership relative to manpower and funding. 

Summary 
The USDA Forest Service actively administers a program titled the 10-Year Wilderness Stewardship 

Challenge, which began in 2005. The challenge consists of ten elements. Element 3 is focused on air 

quality. The Challenge assesses each wilderness for levels of element accomplishment, giving more 

credit as subsequent levels of stewardship within an element are achieved. From the basic to 

comprehensive, the levels of accomplishment for the air element are 1) develop a wilderness air quality 

http://deq.state.wy.us/aqd/Monitoring%20Data.asp
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value plan that includes identification of wilderness air quality values, sensitive receptors and indicators, 

2) conduct inventory for a priority sensitive receptor, 3) establish baseline for a priority sensitive 

receptor, and 4) monitor a priority sensitive receptor for trends from baseline. The intended outcome of 

this element is to determine if the air quality in each wilderness area on the Forest is getting better or 

worse and to develop strategies for improvement if needed. 

The Shoshone National Forest has been managing an aggressive air quality program since the mid-

1980s. This program includes monitoring air quality related values for Class 1 wilderness areas and 

wilderness air quality values for Class 2 wilderness areas. The existing monitoring network, both within 

and around, the Forest serves well for monitoring compliance with the Clean Air and Wilderness Acts. 

Because of the aggressive program, the Forest has met portions of Element 3, but not all. This 

wilderness air quality value plan allows the Forest to be in full conformance with the element (Table 4). 

Table 4. Status of Challenge Implementation Due To Preparation of this Air Quality Value Plan 

 Element 3 – Air Quality Levels Fully Satisfied 

Wilderness Area 1 2 3 4 

Absaroka-Beartooth X X X X 

North Absaroka X X X X 

Washakie X X X X 

Fitzpatrick X X X X 

Popo Agie X X X X 

 

Overall, air quality in wilderness areas on the Shoshone National Forest is excellent. Analysis of 

monitoring data collected in the Wind River Range suggests air quality related values and wilderness 

quality related values are at risk due to upwind sources of air pollution, primarily the Upper Green River 

basin and major metropolitan areas. Because of the industrial development in southwest Wyoming and 

growth of several major cities upwind of the Shoshone, continued monitoring is important relative to 

managers being able to demonstrate compliance with the Clean Air and Wilderness Acts. 

Forest managers should continue to make air quality monitoring a priority and ensure data collection is 

conducted at a high quality level. Managers should also continue to make data reduction, analysis, and 

interpretation a priority in order to ensure air quality related values in Class I wilderness areas and 

wilderness quality related values in Class II wilderness areas are adequately protected. Forest staff 

should continue participation in the Greater Yellowstone Area Clean Air Partnership and maintain the 

excellent working relationships with Wyoming Department of Environmental Quality Air Quality 

Division. 
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