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The Class | Scapegoat Wilderness (SGW), located on the Helena, Lewis and Clark, and Lolo
National Forests, is the first in a series of 7 USFS Region 1 Wilderness areas scheduled for
updates to AQRV (Air Quality Related Values) plan in the USFS R1 Air Resource Management
Plan. The original SGW AQRYV plan was completed in 1996 (Story, 1996).

The Scapegoat Wilderness was established on 8/20/1972 via Public Law 92-395. The SGW
was designated as a Class | area by the Clean Air Act Amendments in 1977 because it was an
existing designated wilderness meeting the criteria for Class | designation for Clean Air Act
Prevention of Significant Deterioration (PSD) regulations. For Class | areas, the Clean Air Act
requires AQRV'’s to be identified and protected through the air regulatory process. This SGW
AQRYV plan will define the SGW AQRV’s relative to other R1 wilderness areas, and will include
the new lichen monitoring site in the SGW which started in 2010.

This Air Quality Related Value (AQRV) Class 1 Plan was prepared to:
1. Summarize the wilderness characteristics of the Scapegoat Wilderness area (SGW).
2. Explain the legal framework for air quality protection.
3. Identify wilderness air quality values.
4. Provide a monitoring plan for the Air Quality Values (AQRV’s).

This plan is designed to specify appropriate monitoring to protect the Class 1 AQRV’s and to
meet the Wilderness Stewardship Challenge to achieve the objectives of the Air Element #3
(USFS, 2004) http://www.wilderness.net/index.cfm?fuse=toolboxes&sec=air

1) Location

The 239,936 acre Scapegoat Wilderness Area (SGW) straddles the continental divide. The
SGW is the southern member of the 3 wilderness Bob Marshall complex with the Class | Bob
Marshall Wilderness (BMW) in the center and the Class Il Great Bear Wilderness (GBW) on the
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north. The SGW is split between 3 National Forests including the Lincoln RD of the Helena NF,
Rocky Mountain RD of the Lewis and Clark NE, and the Seeley Lake RD of the Lolo NF. The
SGW is about 32 miles long and varies from 4 to 24 miles wide. The north border of the SGW is
18 miles SW of Augusta, while the southern boundary is 52 miles NE of Missoula, 43 miles NW
of Helena, and 10 miles north of Lincoln.

Map 1. Bob Marshall Wilderness Complex with the Scapegoat Wilderness on the South side.

2) Wilderness Characteristics

The long northwest border of Scapegoat Wilderness is shared with Bob Marshall Wilderness
and the massive limestone cliffs that dominate 9,204-foot Scapegoat Mountain are an extension
of the BMW Chinese Wall.

Scapegoat's rugged ridge tops slope down onto alpine meadows, heavily forested hillsides, and
timbered river bottoms. Fish are plentiful in the 14 lakes and 89 miles of streams. Elevations
range from about 5,000 feet on the Blackfoot River to about 9,400 feet on Red Mountain.
Wildlife includes wolverines, moose, deer, elk, mountain goats, mountain sheep, mountain lions,
black bears, and numerous grizzly bears. Hundreds of miles of trails are suitable for
backpacking and horse packing, and most of them follow drainages.
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Topography of the SGW ranges from rugged ridge tops to gentle sloping alpine meadows to
forested slope and river bottoms. The massive limestone cliffs of Scapegoat Mountain (9204)
are an extension of the Chinese Wall in the adjacent Bob Marshall Wilderness. The SGW
contains 150 miles of trails for hikers and horse users. Access to the SGW is usually from the
east by Elk Pass, the Dearborn River, Smith Creek, or the Benchmark area. From the south and
west side approach to the SGW is from the Danaher, NE Blackfoot River, and Lincoln
backcountry. Wildlife includes wolverines, deer, elk, moose, grizzly bear, black bear, mountain
goats, mountain sheep, and mountain lion. Predominant tree species are ponderosa pine,
lodgepole pine, Douglass fir, aspen, larch, and cottonwood. The SGW includes the headwaters
of the Dearborn on the Lewis and Clark NE, Landers Fork of the Blackfoot River on the Helena
NF, and the North Fork of the Blackfoot River on the Lob NF. Most of the 14 lakes in the SGW
occur in the Landers Fork drainage and have fish including cutthroat and rainbow trout and artic
grayling in Heart lake. About 89 miles of streams with fisheries occur in the SGW. Rainbow,
cutthroat, and bull trout are found in the North and Landers forks of the Blackfoot River.

Recreational Impacts in the Bob Marshall Wilderness Complex, including the Scapegoat
Wilderness are guided by the April 1987 Recreation Management Direction (USFS, 1987) in the
Flathead, Helena, Lewis and Clark, and Lolo National Forest Plans.
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3) Policy and Direction

The Wilderness Act contains language directing the management of wilderness to ‘...secure for
the American people...and future generations the benefits of an enduing resource of
wilderness...unimpaired for future use and enjoyment.’ It further states that Congress intended
to manage these wildernesses so that ‘...the earth and its community of life are untrammeled by
man... and a wilderness must ...retain it's 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 made 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.

Three statutes directly refer to air resource management of National Forests: 1) the Forest and
Rangeland Renewable Resource Act of 1974 (16 U.S.C. 1601), as amended by the National
Forest Management Act (16 U.S.C. 1602); 2) the Federal Land Management Policy Act of 1976
(43 U.S.C. 1701); and 3) the Clean Air Act amendments of 1977 (42 U.S.C. 7401, et. seq.).
These Acts and subsequent rules and regulations provide a mandate to protect and improve the
guality of the air resource on National Forests, manage public lands in a manner which protects
air quality and atmospheric values, requires the Federal Land Manager to comply with
requirements imposed by Federal, state, interstate, or local administrative authorities or courts,
requires consultation with states on matters of air quality and, lastly, assigns the Federal Land
Manager an affirmative responsibility to protect the Air Quality Related Values of Class | areas.
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In the Northern Region, This affirmative responsibility for Class | areas has been delegated to
the Regional Foresters.

Class | areas were designated under the Clean Air Act are usually pristine areas of the country
which receive the highest degree of regulatory protection from air pollution impacts. The SGW
was designated as a Class | area by the Clean Air Act because it was already a designated
wilderness (1972) at the time the Act was amended (1977). Air Quality Related Values, as
defined by Congress, include the fundamental purposes of which [Class | areas] have been
established and preserved by Congress and the responsible Federal agency (Senate Report
95-1 27, p. 36).

The 1977 Clean Air Act amendments established the Prevention of Significant Deterioration
program (PSD) to preserve the clean air usually found in pristine areas while allowing controlled
economic growth. The PSD permitting program applies to new, major sources of air pollution or
modifications to existing sources which have the potential to emit certain amounts of air
pollution regulated by the Environmental Protection Agency (EPA). The Prevention of Significant
Deterioration program is administered by the State air quality regulators with considerable
guidance from the EPA. In part, the PSD program is intended to safeguard the Air Quality
Related Values of Class | areas. This complex process requires detailed descriptions of the
proposed operation, anticipated emissions, pollution control technology, and comparison with air
guality standards and pollution increase increments. The Prevention of Significant Deterioration
(PSD) review process also requires determination of effects on Air Quality Related Values. The
Regional Forester is required to recommend to the State, or EPA, the potential effects of
additional air pollution on Air Quality Related Values. Hence, establishing the need for
identification of Air Quality Related Values and an Air Quality Related Value monitoring plan.

To participate in the PSD process and make recommendations to the State or EPA, the Forest
Service must decide which components of the wilderness resource should be protected from air
pollution impacts, measure the existing conditions of those identified wilderness components,
analyze whether existing air pollution is resulting in impacts to wilderness, and provide a data
base which can be used in the air regulatory process. The purpose of this plan is to list the
Scapegoat Wilderness AQRV'’s, air pollution sources, geographical proximity to other R1 AQRV
monitoring, and potential SGW AQRYV monitoring.

The basic framework for controlling air pollutants in the United States is mandated by the Clean
Air Act (CAA) of 1963, and amended in 1970, 1977, and 1990. The CAA was designed to “protect
and enhance” air quality. Section 160 of the CAA requires measures “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, recreation, scenic, or
historic value.” Stringent requirements are therefore established for areas designated as “Class
I”areas. Class | areas include Forest Service and Fish and Wildlife Service wilderness areas
over 5,000 acres that were in existence before August 1977 and National Parks in excess of
6,000 acres as of August 5, 1977. The Scapegoat Wilderness was designated Class | areas
since it was established on 8/20/1972. Designation as a Class | area allows only very small
increments of new pollution above already existing air pollution levels. Class Il areas include all
other areas of the country that are not Class I. To date, there are no class Il areas.

The purpose of the CAA is to protect and enhance air quality while ensuring the protection of
public health and welfare. The act established National Ambient Air Quality Standards
(NAAQS), which must be met by state and federal agencies, and private industry. The EPA has
established NAAQS for specific pollutants emitted in significant quantities that may be a danger
to public health and welfare. These pollutants are called criteria pollutants and include carbon
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monoxide, nitrogen oxide, ozone, sulfur dioxide, lead, and particulate matter (PM1, and PM, ).
States are given primary responsibility for air quality management. Section 110 of the Clean Air
Act requires States to develop State Implementation Plans (SIP) that identify how NAAQS
compliance will be achieved. The NAAQS are designed to protect human health and public
welfare. The CAA defines public welfare effects to include, but not be limited to, “effects on
soils, water, crops, vegetation, man-made materials, animals, wildlife, weather, visibility and
climate, damage to and deterioration of property, and hazards to transportation, as well as
effects on economic values and on personal comfort and well-being” (CAA Title 1, Part A, S.
109 http://www.epa.gov/air/criteria.html). If a community or area does not meet or “attain” the
standards, it becomes a non-attainment area and must demonstrate to the public and EPA how
it will meet standards in the future. This demonstration is done through the SIP process.

Criteria pollutants such as sulfur dioxide and nitrogen dioxide are of concern because of their
potential to cause adverse effects on plant life, water quality, aquatic species, and visibility.
However, sources of these pollutants are generally associated with urbanization and
industrialization rather than with natural resource management activities or wildfire. Wildfire and
natural resource management activities such as timber harvest, road construction, site
preparation, mining, and fire management can generate ozone, carbon monoxide, and
particulate matter. While ozone is a by product of fire, potential ozone exposures are
infrequent. The EPA is recommending a secondary ozone standard which will protect
vegetation and animals http://www.epa.gov/ttn/naags/standards/ozone/s 03 cr_sp.html.
Carbon monoxide is rapidly diluted at short distances from a burning area, as fires are generally
spatially and temporally dispersed, and pose little or no risk to public health.

The pollutant of most concern to public health and visibility in the Scapegoat Wilderness is
particulate matter. Even though particulate matter has no serious effects on ecosystems (fire
and smoke are natural processes) it does affect human health and visibility. Because of its
smaller size, PM, s poses greater respiratory health system risks than PMyq.

The PM, s standard requires concentrations of PM, s not to exceed a 24-hr average of 35 ug/m3
(micrograms per cubic meter) http://www.epa.gov/particles/fs20061006.html. Average annual
arithmetic PM, s concentrations are not to exceed 15 ug/m>. Air quality State Implementation plan
(SIP) for particulates is promulgated through the Montana Clean Air Act and implementing
regulations. The regulations provide specific guidance on maintenance of air quality, including
restrictions on open burning (ARM 16.8.1300). The act created the Montana Air Quality Bureau
(now the DEQ) and the regulatory authority to implement and enforce the codified regulations.

Montana’s air quality regulatory obligations include the protection of Montana and National
Ambient Air Quality Standards (MAAQS / NAAQS) and visibility protection. Air quality laws are
set forth at Mont. Code Ann. §875-2-101 et seq.(the Clean Air Act of Montana) and 42 USC
887410, et seq.,(Clean Air Act or “CAA").

The Board of Environmental Review (BER) adopts rules regarding air quality and the
Department of Environmental Quality (DEQ) implements and enforces those rules. Air quality
regulations may take the form of air quality rules, permit conditions, community control plans,
DEQ Administrative Orders, BER Orders, and/or BER Stipulations. Certain state regulations,
including all open burning regulations, are part of Montana’s federally-enforceable State
Implementation Plan (SIP). DEQ administers open burning and visibility protection emission
controls through state rules (Administrative Rules of Montana 17.8.601, et seq.) and state-
issued open burning permit conditions.
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4) Pollution Sources and Air Quality Conditions

The SGW air quality is currently considered to be good with limited upwind large stationary local
emission sources and periodic robust wind dispersion. Regional sources of air pollution in the
SGW include smoke from broadcast burning, pile burning, and wildfires in western Montana,
Idaho, and periodically from Oregon, Washington, Utah, Arizona, Nevada, California, and
Canada. The long range transport of smoke usually associated with periods of wildfire activity
which can impact much of western Montana. Some transport of industrial emissions from long
range sources occurs in the SGW which can add to visibility impairment and to acid deposition
levels. In the SGW these levels are primarily background levels with some additions from local
sources. Existing sources of emissions in the wilderness area includes dust from trails during
dry conditions and smoke emissions from wildfires, and prescribed burns. Adjacent area
emissions include occasional construction equipment, vehicles, road dust, residential wood
burning, wood fires, and smoke from logging emissions slash disposal, prescribed burns and
wildfires. The SGW receives vehicle, residential, and construction emissions from the from the
upper Blackfoot River valley and some from the upper Dearborn River valley. The SGW has
very limited local sources. Down valley airflow in the SGW drainages (mainly the upper
Blackfoot, Dearborn, and SF Sun River) drainages South and Middle Forks of the Flathead
River) is frequently robust during nighttime and early morning hours. The entire SGW is
considered to be in attainment by the Montana DEQ
http://www.deq.mt.gov/AirQuality/Planning/AirNonattainment.asp

The EPA Aerometric Information Retrieval System (AIRS) data base
http://www.epa.gov/air/data/netemis.html lists 25 primary station sources of emissions within a
100 mile radius of the SGW (see Table 1). The AIRS database includes emission levels in the
general SGW area which combine for about 5021 tons/year of NOx, 756 tons/year of PM;o and
519 tons/year of SO,. Kalispell, Columbia Falls, and Whitefish are designated non-attainment
areas by the Montana DEQ for PMyq
http://www.deg.mt.gov/AirQuality/Planning/AirNonattainment.asp The Bob Marshall Wilderness
complex receives vehicle, residential, and construction emissions from the upper Flathead
valley (Kalispell, Columbia Falls, Whitefish, Hungry Horse, and West Glacier). The main
permitted industrial sources in the Flathead valley include 2 Plum Creek facilities (Kalispell and
Columbia Falls) for nitrogen oxides (NO,) and PM,,. Kalispell, Columbia Falls, and Whitefish
are designated non-attainment areas by the Montana DEQ for PMy,
http://www.deg.mt.gov/AirQuality/Planning/AirNonattainment.asp Most of the upper Flathead
Valley emissions would be expected to disperse to the north of the SGW. East of the
Scapegoat Wilderness several stationary sources in Glacier and Teton Counties (primarily in
Cut Bank) produce primarily NOx emissions from natural gas processing and transportation
facilities. The very strong dispersion and predominantly west to east wind direction transports
most of these eastside emissions downwind of the SGW.
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Table 1. Scapegoat Wilderness general area stationary emission sources.

Pollutant Emissions (tons/year)

co NOx PM., | SO, Facility Name Location | Industry Type
lumber
1,365 |150 156 |9.2g |Plum Creek Kalispell
Evergreen
Plum Creek Columbia |lumber
1,080 1480 445 15.5 Manufacturing, L.P.  |Falls
i i lumber
947 |5.45 |178 |1.07 |American Timber Olney
Company
58.8 [233 |1.54 |o.0g |MPC CutBank CutBank |natural gas
Mainline #1
240 (408 |644 |ogo |Solzelandand jColumbia .o
Lumber Falls
10.8 26.5 29.4 |1.91 |Basin Creek Mine Lewis & gold ores
Clark Co
10.1 2.20 57.1 |0.37 [Eureka Pellet Mills Lincoln Co (lumber
3,804 2,253 |697 149 Stone Container Missoula |paper mill
. East ;
265 186 141 9.94 |Stimson Lumber B sawmill
onner
54.0 435 348 6.49 |Louisiana-Pacific Missoula  |wood products
236 [56.3 |141 |0.87 |Pyramid Mtn Lumber f;fe')ey sawmill
11.1 4.42 Cono_co, Inc. Bulk Missoula |petroleum
Terminal
Montana Tunnels Jefferson
246 336 433 36.7 Mine City gold ores
141 336 95.1 |239 Continental Lime Townsend |lime
23.0 697 199 241  |Ash Grove Cement |Clancy cement
10.8 26.5 29.4 |1.91 |Basin Creek Mine Basin gold ores
7222 5021 756 519 |total
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The nearest Class | area to the SGW is the Bob Marshall Wilderness which abuts the SGW on
the north and west. Glacier National Park, also a Class 1 area, is about 55 miles north of the
SGW. The SGW receives “de-facto” Class 1 air quality monitoring from Glacier NP and the
BMW.

Regional wildfire smoke has accumulated in much of Idaho and western Montana during periods of
extensive wildfire activity in 1988, 1994, 2000, 2003, 2006, and 2007. The prime source of wildfire
emissions is from central and northern Idaho, and western Montana. The episodic wildfire events
are by far the most impactive factor affecting air quality and visibility in the SGW.

No new potentially large stationary sources of air pollution in Montana within 100 km of the
SGW are known to the Montana DEQ. However the National Acid Precipitation Assessment
Program interim assessment projects a 42% sulfur dioxide and a 142% nitrogen dioxide
increase in the northern Rockies from 1980 to the year 2030 due primarily to increased need for
electricity (National Acid Precipitation Assessment Program, 1987). As the population in the
Missoula area continues to grow, automobile and road dust emissions will increase
correspondingly. The general buildup of fuels from forest fire suppression in the western U.S.
poses potential for periods of widespread smoke during active wildfire periods. As the Forest
Service moves toward implementation of more aggressive fuels management, smoke from
prescribed burning activities are expected to increase above levels of the last ten years.

5) Scapegoat Wilderness Air Quality Related Values

Air quality related values are general features or properties of a Class | Wilderness which made
the area worthy of designation as Wilderness and which could or would be affected by man-
made air pollution.

The wilderness values identified by Lolo and Helena National Forest personnel in 1990 that are
most likely to be impacted by reduced air quality in the SGW are scenery and visibility, water
quality, wildlife, vegetation, odor, and climate. These AQRV'’s are described in Stanford and
others, 1993) for the SGW:

Scenery and Visibility

Red Mountain is the highest peak in the Bob Marshall Complex. The vista is far
reaching and landmarks from 100 miles away are easily seen. From Bugle Mountain the
view toward Scapegoat Mountain is very clear for 20 miles. From Bugle Mountain and
Crow Peak, vistas into the Avon Valley and beyond are relatively clear. The Scapegoat
Wilderness is largely formed by the Dearborn River, Blackfoot River, and Copper Creek
so views from the lower elevations and valleys are limited to only a few miles because
of the adjacent ridges.

Water Quality

The high mountain streams in the Scapegoat Wilderness produce unpolluted clear
water. At least 18 lakes are found within the wilderness including Heart Lake which is
regarded as one of the deepest and largest in the wilderness.

Wildlife
The Scapegoat Wilderness has a diverse array of Montana wildlife. In addition, it is
considered prime grizzly bear habitat and provides seasonal habitat for gray wolf. The
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SGW is occupied by elk, black bears, moose, mule and whitetail deer, mountain lions
and considerable numbers of smaller mammal species and birds.

Vegetation

Vegetation is mixed conifer interspersed with mountain bunchgrasses and riparian
areas. Many SGW sites along the Continental Divide have a harsh subalpine influence
devoid of trees and grasses. Included is the possibility of threatened, rare, or
endangered species. Klauses bladderpod (Lesquerella klaussi) is found along the
Continental Divide just south of the wilderness boundary. Other threatened and
endangered species are likely present.

Odor

There is the strong effervescence of high mountain air, crisp and breathtaking in the
early morning. There is no scent of civilization and the hint of wildflowers and blowing
pollen from the green boughs are values of the wild landscape that cannot be
described.

Climate

A generally easterly airflow across the Continental Divide is influenced by a combination
of the jet stream and high/low pressure cells that occur far to the east and west. As a
result, strong air movement across the Scapegoat Wilderness in fairly typical. These
strong airflows created a virtual fire storm that expanded the 1988 Canyon Creek fire to
250,000 acres that included a large portion of the Scapegoat. Due to the mixing effect of
these westerly winds, local sources of air pollution are largely obscured.

6) Summary of Existing AQRV Information for Scapegoat
Wilderness

Lake Chemistry

Lake chemistry chemical records can indicate changes in a lake's composition, which in
sensitive lakes is very diagnostic of atmospheric chemistry. Imbalance of lake chemistry can
affect microorganisms, and invertebrates, ultimately affecting the health and productivity of fish.
A key indicator of buffering capacity and therefore pH and chemical/biological stability in a lake is
acid neutralizing capacity (ANC), which is similar to bicarbonate and is the sum of the base cations
minus acid anions. Lakes are generally considered sensitive to atmospheric induced acid
deposition change if ANC is less than 50 ueg/L and highly sensitive if ANC is less than 25 ueq/L.
The Scapegoat Wilderness has about 18 lakes. No water chemistry information could be found
for the SGW. However, geology and therefore lake water chemistry types would be expected to
be similar to lakes in the BMW and GBW which have ample alkalinity for pH buffering with an
average of 811 ueg/L and 1376 ueg/L respectively (unpublished Montana Fish, Wildlife, and
Parks data from the late 1970’s and early 1980’s). From 1989 to 1994, the University of
Montana Flathead Lake Biological Station sampled two BMW lakes, Lena and Pendant three
times per year to evaluate physical, chemical, and biological conditions for phytoplankton and
zooplankton (Stanford and others 1990, Stanford and others 1991, Ellis and others 1992, Ellis
and others 1993). These 2 lakes were selected from an initial survey of 13 lakes in the Big
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Salmon Lake watershed because of their low ANC values (125-372 ueqg/L) relative to other
lakes in the Bob Marshall/Great Bear/Scapegoat wilderness complex.

The BMW , GBW, and SGW are dominated by hard sedimentary material and metamorphic
rocks. The Montana geology map (Ross and others 1955) indicates the SGW parent material is
dominated by Precambrian Missoula group argillites, quartzite, and limestone, Precambrian
Spokane shale; Precambrian Helena limestone; Cambrian limestone and shale; Missippian
limestone and dolomite; Devonian Three Forks carbonaceous and calcareous shale, and
Quaternary glacial drift. Most of the SGW lakes are in the southern part of the Wilderness in the
North Fork and Landers Fork drainage which are primarily Precambrian Helena and Missoula
formation uplands and glacial drift in the valley bottoms. These lake basins would be expected
to provide similar ample alkalinity and pH buffering to the BMW and SGW lakes.

Lake chemistry is not an effective indicator of air pollution levels in the SGW since visibility and
lichens would be severely degraded before lake acidification became a problem. No additional
lake monitoring in the SGW is recommended.

Visibility

Visibility in the SGW is good due to absence of large stationary sources, generally dry air, and
adequate wind dispersion. The Interagency Monitoring of Protected Visual Environments
(IMPROVE) program (http://vista.cira.colostate.edu/improve/ ) has 1 IMPROVE site near the SGW
and 2 additional IMPROVE sites in the vicinity. The Monture Guard Station (MONT1) IMPROVE
site (started in March 2000) is 9 miles to the south of SGW and is the designated site to monitor
visibility conditions in the SGW. The Gates of the Mountains (GAMO1) IMPROVE site (started in
July 2000) is 39 miles to the south east in the Big Belt mountains. The Glacier National Park
(GLAC1) IMPROVE site (started in March 1988) on Lake McDonald is 55 miles from the north
border of the SGW.. In addition the Flathead Indian Reservation (located approximately 50 miles
west of the SGW) has an IMPROVE site (FLAT1) which started in 6/2002

Air Quality Related Value (AQRV) Monitoring Plan, Scapegoat Wilderness
11 of 26


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

GLAC1

Great Bear Wilderness
ABIL

Cabinet Mountains Wilderness
Bob Marshall Wilderness

Mission Mountains Wilderness %

%ca egoat Wilderness
Rattlesnake Wilderness & . GAp Y

MO1 _ )
G_‘ Gates of the Mountains Wilderness

Selway-Bittérroot Wilderness © Welcome Creek Wildemess

SLéA’J‘?—’Anaconda Pintler Wilderness

Gos'_[‘)EEwimp Wilderness Absaroka-Beartooth Wilderness
i Lee Metcalf Wilderness

YELL2

Legend

I:l Region 1 Wilderness Areas
IMPROVE Monitor Locations

100 50 0 100 Miles

IMPROVE monitoring site locations relative to Wilderness Areas in USFS Region 1.

Monture Guard Station
IMPROVE site, Lolo
National Forest. This site
is slightly influenced by
emission sources in the
Bitterroot valley,
particularly Missoula. This
site houses 4 modules
which pump air in 2@24
hour periods. Filters are
changed each Tuesday
then sampled for a wide
variety of chemical air
quality constituents. A
visibility camera associated
with the site is located at
Ovando.

Trend data is available at http://vista.cira.colostate.edu/dev/iweb/AnnualSummaryDev/trends.aspx
which shows visibility trends since the stations were installed. The IMPROVE data was converted
for SVR (standard visual range in kilometers) and deciviews which shows the inverse correlation
between SVR and deciviews. The graphs below show period of record trends in light extinction
and deciviews which are indices of visibility. Air quality State Implementation Plan (SIP) for
particulates is promulgated through the Montana Clean Air Act and implementing regulations. The
deciview unit is a haze index which is a measure of visibility derived from calculated light
extinction measurements so that uniform changes in the haze index correspond to uniform
incremental changes in visual perception across the entire range of conditions from pristine to
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highly impaired. The haze index [in units of deciviews (dv)] is calculated directly from the total
light extinction [bext expressed in inverse megameters (Mm-1)] as follows: HI = 10 in (Dex/10).
The trends for all 3 sites show generally stable to improving visibility trends through the period
of record for both the 20% best and 20% worst days The worst visibility (highest light extinction
and deciviews) occurred in 2000 and 2003 which were robust wildfire years in Glacier NP with
extensive wildfire smoke impacts in the SGW. For GLAC1 and MONT1 2008 had the worst
visibility for 2008 which may have been due to regional smoke sources from the Pacific NW and
Idaho since 2008 was not a robust wildfire year in Montana.
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The MONT1 and GLAC1 IMPROVE sites are proximate to the SGW with only very minor emission
sources between these sites and the SGW boundary. These 2 IMPROVE sites are therefore
reasonable approximations of visibility conditions in the SCW. The GAMOL1 site is influenced by
emission sources in the Helena Valley and not as diagnostic of SGW air quality.

Visibility near the SGW is also monitored by visibility cameras The Spotted Bear Lookout and
Jumbo Lookout stations in the BMW had visibility cameras in operation from 1989 to 1995
http://www.fs.fed.us/r1/gallatin/resources/air/reports/index.shtml. These sites were discontinued in
lieu of a new site at Monture. Located in Ovando, this camera provides images of the southern
border of the BMW and southwest border of the SGW every 15 minutes.
http://mwww.fsvisimages.com/fstemplate.aspx?site=montl. In addition, three historical images per
day are available dating back to June 2001.
http://www.fsvisimages.com/search.aspx?site=MONT1.

Image of southern BMW/southwest SGW taken from Monture webcam located in Ovando, MT

Snow Chemistry

The United States Geological Survey (USGS) Water Resource Division in Colorado, in cooperation
with the USFS, NPS, and multiple other agencies and interest groups has been monitoring 52
seasonal (late winter), depth integrated, bulk snowpack sites along the Continental Divide from
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New Mexico through Montana since 1993, (Ingersoll and others 2002a, Ingersoll and others
2002b, Ingersoll and others. 2005, Ingersoll and others 2006, Ingersoll and others 2009, Ingersoll
and others 2010). The SGW is triangulated by 3 of the sites including Noisy Basin, Snowbowl,
and Mount Belmont. Noisy Basin, at is on the western edge of the Jewell Basin Hiking Area and
55 miles northwest of the SGW. Snowbowl is at the ski area near Missoula about 44 miles west of
the SGW. Mount Belmont is at the top of Great Divide Ski Area about 20 miles south of the SGW.
The network protocols include bulk late winter snowpack samples which provide a very useful
diagnosis of chemical deposition (H*, Ca**, Mg*, Na*, K*, HN,", SO,+, NOs-, and CI-) from all
transport sources (short and long range) through the late fall and winter period. The samples are
collected in a depth integrated fashion prior to spring snowmelt rinsing of the snowpack which
quickly flushes the soluble chemical constituents from the snowpacks (Ingersoll and others 2001,
2002a, 2002b, 2005, 2009, 2010). Considerable information concerning findings is available at the
USGS web site at http://co.water.usgs.gov/projects/RM_snowpack/index.html The snowpack
monitoring has documented generally decreasing levels of snowpack contaminants from south
(New Mexico and Colorado) north through Montana. The Noisy Basin Mountain site has generally
low (dilute) amounts of contaminants.

Snow Survey locations in USFS Region 1.
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Nitrate (NO3) and sulfate (SO4) levels are generally slightly decreasing through the period of
record. Ammonia (NH4) levels have how more variability but do not show as consistent of
increase as ammonia levels do in much of the western US at NADP (Fenn and others, 2003).

The Mount Belmont site has shown a trend toward increasing mercury since 2002. The source of
the mercury is unknown. The USFS will continue to cooperate logistically and provide financial
support for the USGS snowpack chemistry network as the data is very useful for air quality trends
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analysis and to detect new or changed emission sources.

National Atmospheric Deposition Program (NADP) Sites

The GBW is triangulated by 4 NADP (National Atmospheric Deposition Program) sites in Western
Montana and Northern Idaho including the MTO5 site at Glacier National Park (operated by the
NPS), MTO7 site at Clancy Montana (operated by the USGS), the Lost Trail Pass MT97 site
(operated by the Bitterroot NF) and the Priest River Experimental Forest (operated by USFS
Research). The NADP Program was initiated in 1978 to monitor geographical and temporal
trends in the chemical composition of rain and snow (wet deposition) with the primary purpose
of acid rain benchmark monitoring (NADP, 2007). The program was prompted by scientific
evidence and public concern in the 1970’s that acid rain could be damaging aquatic ecosystems
throughout the United States. The program grew steadily though the early 1980's and has
stabilized at about 200 sites. The NADP network is used by a wide variety of government
administrators and university scientists in monitoring the amounts of atmospheric deposition and
effects on agriculture, forests, rangelands, freshwater streams, lakes, and cultural resources.
Atmospheric deposition is commonly referred as “acid rain” but can occur as acid snow, fog, or
dry deposition. The NADP data from all sites is readily retrievable at the NADP web site at
http://nadp.sws.uiuc.edu. The Glacier NP NADP site (MTO05) is co-located with the IMPROVE
site and was established on 6/3/1980.
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Map 7 - NADP sites in USFS Region 1.
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Glacier National Park (MT05) NADP site. The green tower in the background hosts the GNP
IMPROVE site (GLACL).

The Glacier NP (MT95 site) is the closest (55 miles to the north) and most closely related site to the
GBW. All NADP sites require access to the site each Tuesday, yearlong. Sample buckets are
changed then shipped to the Central Analytical Lab in lllinois for a wide varied of chemical
constituent analysis.
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Nitrate and sulfate concentrations at Glacier NP (MT05)

Nitrate and sulfate concentrations at Clancy(MTQ07)

An important parameter in trend analysis and acid deposition ecological significance is total wet
deposition of sulfate and nitrate in kilograms/hectare (kg/ha). Total wet deposition is greater in
high precipitation years. Annual NO3; and SO, average concentration per year is shown in
graphs above for the Glacier NP NADP site MT05, and for S04 for Clancy. Wet deposition is a
function of total precipitation times concentration and is highly influenced by wet and drought
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years. In general, sulfate deposition slightly decreased through the period of record from 1980
through 2009. Annual nitrate deposition had a slight increase from 1980 through 2009. The
increase in nitrate deposition at Glacier NP MTO05 is consistent with overall trends for mobile
source (vehicle) emissions in the Western US, which are increasing NOx emissions (Lynch,
1996). In general NOx emissions are increasing in the Western US due to mobile sources
(mainly vehicles) as the population grows as well as increasing small industrial facilities. The
apparent decreasing nitrate trend for the Clancy NADP site is different than much of the western
US and is likely attributable to the ASARCO smelter shutdown in East Helena in n 2001. The
decrease in sulfate deposition is consistent with overall Western US trends as industrial SO,
sources have decreased. Many of the historic largest Western US SO, sources have shut down
or are improving air pollution control technology.

Lichens

Lichens can be useful biologic indicators of air quality since many lichen species are very
sensitive to air pollutants and accumulate air contaminants in lichen thallus tissue.

Dr. Larry St. Clair, BYU, has been collecting lichen samples in USFS Class 1 areas since 1992
including samples in the Anaconda-Pitler, Selway Bitterroot, Cabinet Mountains, and Bob
Marshall Wilderness (St. Clair, 2005). Several sites on the periphery of the Bob Marshall
Wilderness, sampled in 2002 and 2003 for lichen amounts, lichen species and community
composition, and elemental analysis of the lichen thallus tissue. For the Bob Marshall
Wilderness sites St. Clair found (2005) 54 general and 139 species. St. Clair concluded that the
abundance of sensitive lichen indicator species and the high diversity of lichen species and well
as substrate and growth form distribution patterns documents that the lichen flora in the Bob
Marshall Wilderness is healthy and relatively un-impacted by air pollution.
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Lichens monitoring sites in USFS Region 1

The above sites are detailed in “Lichen Monitoring for Anaconda-Pintler, Cabinet Mountains,
Selway Bitterroot, Gates of the Mountains, and Bob Marshall Wilderness Areas 4/2005”, also
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available at USFS Region One Air Quality website:
http://www.fs.fed.us/r1/gallatin/resources/air/reports/index.shtml

In 2010 St. Clair added a site near the Scapegoat Wilderness near Copper Creek Campground
at 47° 04.723°N and 112° 37.129° (St. Clair, 2011). Protocols used were the same as for the
Bob Marshall Wilderness and other R1 sites and included lichen biodiversity, identification of
sensitive indicator species, and elemental chemical analysis (23 elements) of lichen thallus
tissue.

Two elemental analysis samples were collected at the Copper Creek Campground reference
site on August 23, 2010 and sub-samples of both elemental analysis samples were analyzed
using Proton Induced X-ray Emission (PIXE) techniques. Concentrations of 25 potential
pollutant elements were determined for each sample (Table 2). Two sensitive indicator lichen
species were collected from dead conifer branches for elemental analyses.

St. Clair (2011) reported that the lichen flora at the Copper Creek Campground/SGW site is
diverse and well developed — 39 species in 21 genera. The number of sensitive indicator
species at this site, 22, clearly indicates that the lichen community at this site is intact and
generally free from air pollution-related damage. Likewise, no upper cortical damage — necrosis
or bleaching was observed for any of the sensitive indicator species — another indication of no
air pollution-related damage at this site. Growth form distribution patterns are typical of similar
elevation and habitat locations in western Montana. Growth forms patterns: Crustose spp. —
44%; foliose spp. — 33%; fruticose spp. — 18%; and squamulose spp. — 5%. The abundance of
foliose and fruticose species (inherently more sensitive to air pollution than most crustose
species) also reflects the fact that air quality at this site is good.

Substrate distribution at the Copper Creek Campground/SGW site patterns are somewhat
typical of similar elevation and habitat locations in western Montana. Substrates patterns: Rock
ssp. — 33%; bark/lignum spp. — 64%; amd soil/moss spp. — 3%. Corticolous (bark and wood)
substrates at this site are particularly rich, again indicating good air quality. The unusually small
number of rock species is more than likely due to the lack of well developed rock outcrops near
this site.

Elemental analysis data based on samples collected at the Copper Creek Campground
reference site are recorded in Table 2. All SGW lichen values are all clearly within background
levels of selected pollutant elements (St. Clair, 2011).

Table 2: Mean concentrations of potential pollutant elements for 2 sensitive indicator species from a single air quality biomonitoring
reference site in Montana, Lewis and Clark County, Helena National Forest, vicinity of Copper Creek Campground, along USFS Road No. 330,
near boundary of Scapegoat Wilderness Area (Samples collected August 23, 2010).

Species and Element concentrations - ppm

Collection

Sites N Ca Cu Fe K Mg Mn Na P S Zn Al As
Letharia

ggﬁ’p”l‘; 085 | 09 | 7 |2932| 03 |009 1544 | 101.8 | 0.08 | 0.07 | 43.13 | 132.2 | 1.02
#1287

samoa”” 119 |1.14 | 6.78 | 160.5 | 0.32 | 0.06 | 72.28 | 103.9 | 0.08 | 0.07 | 26.94 | 1443 | n.d.
#1288

n.d. = not detected in this sample
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Species and Element concentrations - ppm

Collection

Sites Ba Cd Co Cr Mo Ni Pb Se Si Sr Ti V Cu/Zn
Letharia

vulpine

sample 8343 | 0.64 | 0.54 | 6.71 nd. | 1.96 | 8.36 n.d. 18.23 | 7.36 | 16.48 n.d. 0.162
#1287

g:r’;ep"les"" 71.38 | 0.36 [ 0.21 | 5.08 | 0.06 | 0.73 | 651 | nd. | nd. |7.81 | 806 | 0.06 | 0.252
#1288

n.d. = not detected in this sample

7) SGW Air Quality Monitoring Plan

This plan is designed to specify appropriate monitoring to protect the Class 1 AQRVs in the
Scapegoat Wilderness and to meet the Wilderness Stewardship Challenge to achieve the
objectives of the Air Element #3 http://www.wilderness.net/index.cfm?fuse=toolboxes&sec=air

The Wilderness Stewardship Challenge steps include selecting air quality values with an
interdisciplinary team, rank air quality values, select receptors, and identify indicators to
measure at the sensitive receptors. For the Scapegoat Wilderness, the process included a
review of existing air quality information in and adjacent to the SGW with a determination that
existing monitoring in the IMPROVE, NADP, USGS snow chemistry was sufficient to
characterize and monitor SGW air quality for the key sensitive receptor (scenic vistas) and
sensitive indicator (visibility). This SGW monitoring plan includes continuation of the lichen
monitoring plots initiated in 2010 but no additional sites or parameters that are being adequately
monitored in existing networks. In the future an additional IMPROVE or NADP site could be
added to augment the downwind information from the robust population growth in the upper
Blackfoot River valley. Air quality monitoring in the Scapegoat Wilderness will continue to be
done with the existing IMPROVE, NADP, USGS snow chemistry, and USFS lichen monitoring
networks and tracked and tabulated by USFS R1 Air Resource Management staff. In 2008, the
R1 AQ Program updated the 7 Class 1 Wilderness AQRYV plans and 6 Class 2 WAQV plans in a
consolidated R1 Wilderness air quality assessment and monitoring plan (Story and others,
2008). This SGW AQRYV plan will need to be re-evaluated within a 5-10 year interval to insure
monitoring sufficiency, particularly if new sources of industrial emissions and/or the population
in areas adjacent to the SGW continues to grow. Specific monitoring near the SGW includes:

Lakes

Although lakes in the SGW are an important resource, lake chemistry is not an effective indicator
of air pollution levels in the well buffered SGW lake since visibility and other AQRV’s would be
severely degraded before lake acidification becomes a problem.

Visibility
Visibility in the SGW is being reasonably monitored by the “umbrella” of the 3 IMPROVE

visibility monitoring sites at the Glacier National Park IMPROVE site (GLAC1) on Lake McDonald
55 miles from the north border of the SGW, the Gates of the Mountains IMPROVE site ( GAMO1)
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is 39 miles to the south east in the Big Belt mountains, and the Monture Guard Station IMPROVE
site (MONT1) 9 miles to the south. The GAMO1 and MONT1 IMPROVE sites are maintained by
USFS staff on the Lolo and Helena NF's. The IMPROVE monitors at these 3 sites has
documented good visibility with periodic reduction during periods of active wildfire, particularly in
2003. No large upwind industrial sources of air pollution affect these sites although the Glacier
NP site has some influence by emission sources in the upper Flathead Valley. No additional
visibility monitoring stations are recommended or planned for the SGW.

Snow Chemistry

Snow chemistry will continue to be cooperatively monitored in late February and early March by the
USGS Water Resource Division in Colorado with assistance from USFS R1 staff. The SGW is
triangulated by 3 of the sites including Noisy Basin, Snowbowl, and Mount Belmont. Noisy Basin,
at is on the western edge of the Jewell Basin Hiking Area and 55 miles northwest of the SGW.
Snowbowl is at the ski area near Missoula about 44 miles west of the SGW. Mount Belmont is at
the top of Great Divide Ski Area about 20 miles south of the SGW. The 3 sites will continue to be
cooperatively operated with USGS, Flathead, Lolo, and Helena NF, and NPS staff with financial
support from the USFS R1 Air Quality Program and the NPS. Chemical analysis (H*, Ca?*, Mg*,
Na*, K*, HN,", SO,+, NOs-, and Cl-) is analyzed in the USGS laboratory in Denver, Colorado with
data analysis and reporting completed by USGS Water Resource Division in Colorado. Snowpack
chemistry data and reports are available at the USGS web site at
http://co.water.usgs.gov/projects/RM _snowpack/index.html

Lichens

In 2015 and at 5 year intervals resample and review the Copper Creek Campground/SGW
lichen monitoring site at 47° 04.723°N and 112° 37.129° (St. Clair, 2011). Protocols used are
the same as for the Bob Marshall Wilderness and other USFS R1 sites and include lichen
biodiversity, identification of sensitive indicator species, and elemental chemical analysis (23
elements) of lichen thallus tissue.
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