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Chapter 2: Findings
Social, cultural, and economic conditions
Introduction
The preamble of the 2012 planning rule for National Forest System (NFS) land management planning
recognizes that ecological, social, and economic systems are interdependent, without one being a priority
over the other. As such, the planning rule requires the consideration of social, economic, and ecological
factors in all phases of the planning process. The rule also recognizes that, though national forest
management can influence social and economic conditions relevant to a planning area, it cannot ensure
social and economic sustainability because many factors are outside the control and authority of the
responsible official. For that reason, the planning rule requires that plan components contribute to social
and economic sustainability within Forest Service authority and the inherent capability of the plan area.
The planning rule defines sustainability in the following ways (§ 219.19):
•

‘‘Ecological sustainability’’ refers to the capability of ecosystems to maintain ecological
integrity;

•

‘‘Economic sustainability’’ refers to the capability of society to produce and consume or
otherwise benefit from goods and services including contributions to jobs and market and
nonmarket benefits; and

•

‘‘Social sustainability’’ refers to the capability of society to support the network of relationships,
traditions, culture, and activities that connect people to the land and to one another, and support
vibrant communities.

To address the issue of social and economic sustainability, the Planning Rule requires that in the
assessment for plan development or revision, the responsible official shall identify and evaluate existing
information relevant to the plan area for 15 identified items. Three of the items tied most closely to social
and economic sustainability are #6—social, cultural, and economic conditions and trends, #7—benefits
that people obtain from the NFS planning area (ecosystem services), and #8—Multiple uses and their
contributions to local, regional, and national economies. (§ 219.6(b))
This section of the assessment presents the social, cultural, and economic context within which the
Flathead National Forest operates. The information provided in this report is intended as a descriptive
and comparative baseline about the counties in the area of influence and includes information up through
the year 2010 (in some cases 2011) for most variables. The information provided in this report is
organized around three questions often used in social and economic assessment studies (see AdamsRussell Consulting 2004):
What is the pattern of land ownership?
What is the structure and dynamics of the population?
What are the characteristics of employment, income, and industry?
In addition to the three questions outlined above, information is also provided on issues especially
pertinent to natural resource management on the Flathead National Forest, including:
1
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•

Land use and development in the wildland-urban interface,

•

Federal land payments.

•

Montana’s forest products industry

•

Natural resource amenity counties (counties where natural amenities such as scenic vistas, clean
air, varied topography, and proximity to surface water make the area an attractive place to live)
and amenity-driven development

•

Data on Forest Service programs, salary and non-salary expenditures, and employment.

•

The contribution of the Flathead NF programs and expenditures to jobs and labor income.

Process and methods
Scale
The land administered by the Flathead NF is spread among six counties in Montana: Flathead, Lake,
Lewis and Clark, Lincoln, Missoula, and Powell. After a detailed look at commuting patterns, timber
processing areas, and recreational visitation, we (the ID team leader, the Regional Economist, and the
Regional Social Scientist) decided that the area of influence (hereinafter called the analysis area) for the
social and economic analysis would consist of four counties in Northwestern Montana that are adjacent
to, or in the immediate vicinity of the Flathead NF: Flathead, Lake, Lincoln, and Sanders. Although
recreation ties suggest the inclusion of Glacier County, the extremely light commuting from Glacier
County to the other affected counties led us to exclude Glacier County. Lincoln County, on the other
hand, is included due to both substantial commuting across county lines and also some timber processing
of Flathead NF timber products in Lincoln County. Both Sanders and Lake Counties were included
because of commuting, trade and travel corridors across these counties. Even though Missoula County
does process timber harvested from the Flathead NF and does contain Flathead NFS land, we did not
include it in the impact area because it is a Metropolitan Statistical Area, and the size of its economy
would tend to mask the impacts on the other affected counties. Lewis and Clark and Powell Counties
were not included due to the light commuting from these counties and only weak economic ties to the rest
of the counties in the analysis area. The geographical relationship of the Flathead NF to the analysis area
counties is depicted in figure 73.
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Figure 73. Counties in the Flathead NF analysis area

Existing information
Much of the information contained in this report was taken from the Economic Profile System – Human
Dimension Toolkit (EPS-HDT) developed by Headwaters Economics (EPS-HDT 2012) in partnership
with the Bureau of Land Management and the U.S. Forest Service
(http://headwaterseconomics.org/tools/eps-hdt). EPS-HDT is a free software application that runs in
Microsoft Excel and produces detailed socioeconomic reports of communities, counties, states, and
regions, including custom aggregations and comparisons. EPS-HDT uses published statistics from federal
data sources, including, but not limited to, the Bureau of Economic Analysis, the Bureau of Labor
Statistics, and the Census Bureau. Other significant sources of information used for this report included
publications on Montana’s forest products industry developed by the Bureau of Business and Economic
Research, Northwest Economic Development District publications, data on Forest Service programs,
salary and non-salary expenditures, and employment from Forest Service corporate databases, and the
results of an analysis of the contribution of the Flathead NF programs and expenditures on jobs and labor
income using Forest Service corporate data and IMPLAN data for the year 2010. Specifics on these and
other sources used in the development of this report can be found in the Literature Cited section.

Information gaps
To gain an understanding of the social and economic environment, a combination of data collection
methods is usually used -- both quantitative and qualitative methods. Much of the information presented
in this chapter is derived from sources of Census information, which is quantitative data. The social
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environment descriptions (3.2) are gathered in large part from perusal of Chambers of Commerce
webpages, county planning documents, economic development groups and the like. This information,
however, does not provide us with “primary” types of data – which would include information about how
people define and explain their ties and connections to the land, how they explain the issues of importance
– in this case Forest Plan Revision – from their own point of view. This assessment would have
benefitted from an assessment similar to those done utilizing an ethnographic method for the Kootenai
National Forest (Impact Assessment, Inc. 1996, Adams-Russell Consulting 2004), the Idaho Panhandle
National Forest (Parker et.al. 2002), and the Nez Perce and Clearwater National Forests (Adams-Russell
Consulting 2004).

Existing condition
Analysis Area
Table 63 shows the differences in total population, population density, total land area, and Forest Service
(FS) managed acreage for the analysis area. The most populous counties and those with the highest
population density are Flathead and Lake. Flathead County has the larger population, with 90,317 people
in 2011 (as compared to 28,628 for Lake County), but Lake County has a higher population density than
Flathead County (19.2 persons per square mile as opposed to 17.8). Both Lincoln County and Sanders
County have very low population densities, low enough to be considered a “frontier county”, with
population densities of less than 6 persons per square mile. Frontier areas are sparsely populated rural
areas that are isolated from population centers and services. Forty-five of Montana’s 56 counties are
considered to be “frontier”. (NCFC 2013)
The largest county, in terms of land area, is Flathead County, with 5,088 square miles. The smallest is
Lake County, with 1,490 square miles. The majority (71 percent) of the forest is within Flathead County,
which has more than 1.7 million acres of Flathead NF land. Lincoln County also has a substantial amount
of FS land; however, the majority of that land is administered by the Kootenai NF.
Table 63. Population, population density and land area in the four county Flathead NF analysis area
Population
Density Per
Square Mile
2010

Forest
Service
Acres

Flathead
NF Acres

5,088

17.8

1,749,553

1,714,820

1,490

19.2

174,135

174,135

19,574

3,613

5.4

1,696,742

15,800

11,421

2,761

4.1

915,372

0

Analysis Area
Counties

Population
2000

Population 2010

Total Square
Miles

Flathead

74,471

90,317

Lake

26,507

28,628

Lincoln

18,837

Sanders

10,227

Other Counties

500,108

Source: U.S. Census Bureau, Census 2000 and 2010 Summary File 1 and U.S. Geological Survey, Gap Analysis Program. 2012.
Protected Areas Database of the United States (PADUS) version 1.3, [accessed through EPS-HDT 2012];U.S. Census Bureau:
State and County QuickFacts, and USDA FS Land Areas of the National Forest System, 2012.

The Social Environment
An assessment of social, economic, demographic and cultural conditions can help address the
interrelatedness between those characteristics and resources present in the national forests with the people
and communities who interact with the national forests. Also important to this relationship are the
meanings, activities and traditions which connect people to the land, and form a sense of place. Sense of
place addresses those meanings which people hold for a place. Many things factor in to one’s sense of
place; it is often a consideration of a combination of the biophysical setting (e.g. mountains, lakes,
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forests); psychological influences (e.g. perception, emotion, memory); and social and cultural influences
(e.g. values and beliefs, desires for commodities and recreation opportunities, heritage). Sense of place
can involve consideration of things which are non-tangible, such as lifestyles, values, employment
patterns, population patterns. It can also involve consideration of things which are tangible, such as
special places, recreation use, land uses, scenery, land settlement patterns and population (Manning et.al.
1997). We do not have, at this time, much current or scientifically gathered information to present the
connections or sense of place, but all information produced by such organizations as Chambers of
Commerce, references how people have strong ties and attachments to the area, in particular the
mountains, rivers and lakes.
Flathead County is geographically the closest county, along with its towns, to the Flathead National
Forest, and likely the county most affected by management of the Flathead National Forest. Towns in
Flathead County include Kalispell, Columbia Falls, Bigfork, Whitefish and smaller towns and Census
Designated Places. (An example of a Census Designated Place [CDP] is Pablo, in Lake County. CDPs
are delineated by the US Census to provide data for settled concentrations of population that are
identifiable by name but are not legally incorporated.) Lake County includes Polson, St. Ignatius and
Pablo. Sanders County includes Thompson Falls, Noxon and Trout Creek. Lincoln County includes
Libby, Troy and Eureka.
Flathead County Planning and Zoning staff along with area residents developed a “Flathead County
Growth Policy” effective October 12, 2012. They worked to identify the “most valued characteristics of
Flathead County” and to create goals, policies and regulations to “guide growth that is important to future
generations of Flathead County residents.” The public involvement process that informed the creation of
the original Growth Policy document took place between 2002 and 2007. They identified seven primary
objectives for the future of Flathead County. These are presented below. Those that have more
implications for Forest Plan Revision are excerpted (2012:1-3):
1. protect the views
2. promote a diverse economy
3. manage transportation
4. maintain the identity of rural communities. This objective states: “Preserving the rural lifestyle
is a primary goal identified by many Flathead County residents. The ability to live ‘the simple
life’ and own land in a safe, quiet, and environmentally pristine neighborhood away from cities is
a characteristic many residents value. Preventing communities from growing together and losing
their unique identities was another concern of many scoping meeting participants. The concern of
seeing Flathead County turn into one continuous sprawling development was expressed in a
variety of ways. Many residents of Flathead County do not want to see strip malls, used car lots,
mini storage, warehouse stores, lumber yards, and other visually dominating land uses disrupt the
perception of driving between unique rural communities.”
5. protect access to and interaction with parks and recreation. “Outdoor recreational opportunities
are a characteristic that defines the feel of Flathead County to many residents. From silent sports
to motor sports, continued access to public lands and water bodies is a concern raised by many
scoping meeting participants.”
6. properly manage and protect the natural and human environment. “…Protecting the cultural
resources and heritage of Flathead County, while limiting interference with private land
management opportunities, is a goal of the document.”
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7. preserve the rights of private property owners (2012: 1-3).
There are strong relationships between people living in the area and the national forests. This is
especially so in Northwestern Montana, as much of the land is public land. These relationships can be
based on a wide variety of reasons: they can be economically based, such as for jobs and for ecosystem
services. They can be amenity based and lifestyle based. A 2012 poll called “Conservation in the West
2013” conducted by Colorado College found good documentation of a very strong connection of Montana
voters to the outdoors, and strong support for public lands. This is reporting at a broader scale than the
four-county area, but does pertain to Montana overall. A large majority of voters polled, 73%, identify
themselves as conservationists. Sixty percent are regular campers and 57% say they hike regularly on
public lands. Younger voters, those 18 to 34 years of age, are especially active outdoors with 77% being
regular campers and 68% saying they hike regularly. More than a third of voters also cited bird watching,
wildlife viewing, and boating as regular activities.
Support for public lands is further demonstrated by the 72% of voters polled who say they believe public
lands in Montana support the economy, provide recreation opportunities, and enhance quality of life.
They do not see the land being a fiscal burden nor from preventing creation of jobs in traditional
industries. In fact, the poll found that Montana voters see public lands as a job creator. Fully 70% of
those polled agree that national parks, forests, monuments, and wildlife areas help attract high quality
employers and good jobs to Montana. 91% of voters polled say they are an essential part of the state’s
economy.
Local Government
Flathead County is represented by three elected commissioners, each residing in one of three districts.
The County Commission is the Executive as well as the Legislative branch for Flathead County. The
County Commission is responsible for County policies, subdivision review, passing resolutions and
ordinances, zoning, setting appropriations, setting levies for County funds, fire districts, setting of fees,
rural improvement districts, special districts, and appointing residents to boards and commissions.
Flathead County has eight other elected officials representing various branches of government, including
the Sheriff, Clerk and Recorder, Treasurer, County Attorney, Clerk of Court, two Justices of the Peace,
and the Superintendent of Schools. The County Seat is located in Kalispell. Kalispell is the largest
service and residential center in the area.
Additionally, Flathead County Commission established a Planning Board and a community-based
subcommittee, the Flathead Natural Resource Committee, to “advise and assist the Board [of
Commissioners] in formulating County policy with respect to land and resource use issues.” The
committee’s report: “Natural Resource Use Plan. Custom and Culture Document” was adopted by the
Commissions in 2005 and has been updated, with most recent revision in 2008.
Lake County, Sanders County, and Lincoln County are represented very similarly, with three elected
commissioners, each representing one of three districts and very similar other elected officials. The
County Seat of Lake County is Polson, the County Seat of Sanders County is Thompson Falls, and the
County Seat of Lincoln County is Libby.
Main Tribal Administration offices for the Confederated Salish and Kootenai Tribes are located in Lake
County, in Pablo. The Tribal Government is composed of ten council representatives elected by enrolled
Tribal members from reservation districts. A chairman is elected from the council by council members.
The Tribes are one of the leaders in the nation in contracting programs with the Federal Government, and
manage more than 100 Federal and State programs on the Reservation ranging from defense contracts to
housing to EPA environmental reviews.
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The Confederated Salish and Kootenai Tribes have developed a Forest Management Plan to guide their
management of reservation lands – “Forest Management Plan: An Ecosystem Approach To Tribal Forest
Management (2000).” As stated in the Plan, the goals are to:
1. Strengthen Tribal sovereignty and self-sufficiency through good forest management.
2. Manage forest ecosystems to include natural processes and to balance cultural, spiritual,
economic, social and environmental values.
3. Adopt a process which accommodates changes in Tribal values and resources.
4. Facilitate Tribal member involvement in forest stewardship.
5. Provide sustained yield of forest products and maintain or enhance forest health.
6. Develop options for managing land use conflicts.
7. Provide perpetual economic benefits of labor, profit, and products to local communities.
8. Manage forested ecosystems to protect and enhance biological diversity.
9. Provide a variety of natural areas that Tribal members can use for solitude, cultural activities, and
recreation pursuits.
10. Work cooperatively with adjacent landowners and federal agencies to minimize cumulative
impacts.
11. Protect human life, property and forest resources through fire suppression and fuels management.
12. Comply with Tribal and Federal laws.
A good example of how the Flathead National Forest interacts with various counties and other agencies is
demonstrated with fire protection. The Flathead NF cooperates extensively with the fire programs of the
Counties, local fire departments, MT Department of Natural Resources and Glacier National Park.
Kalispell Interagency Dispatch Center is funded and staffed by Federal and State partners. Flathead NF
and MT DNRC have recently modified the exchange of fire protection between the agencies after
reflecting on recent land exchanges and opportunity to recognize different agency missions to better
deliver services and management on the ground.
County Health
An annual study conducted by the University of Wisconsin Population Health Institute’s County Health
Rankings and Roadmaps (2013) uses certain measures for: health outcomes, health factors, social and
economic factors, and physical environment to provide a rating for most counties in US states. 46
Counties were rated in the 56 Counties of Montana. Flathead County is ranked a healthy 7th out of the 46
(3 ranks higher than its ranking of 10th in 2010). Sanders County ranked 30 out of the 46 counties (the
same ranking it had in 2010). Lincoln County ranked 35 (11 rankings lower than 24th in 2010). Lake
County ranked 37 out of the 46 counties (4 rankings lower than 33rd in 2010). Sanders, Lincoln, and
Lake Counties have low rankings, but the purpose of evaluating the measures and assigning the rankings
the “roadmap” which UWPHI provides for people, organizations, government to come together and
determine ways to improve a county’s health. The Forest Service could provide some input into the
“physical environment” factors, for example, as one of those measures under this category is clean water.
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Historic and Cultural Heritage
The northwestern area of Montana has been populated for at least 12,000 years. Archaeological evidence
extends back in time to at least the Folsom culture.
Salish language speaking tribes, including the Bitterroot Salish (commonly referred to as the Flathead)
and Pend d’Oreille, have inhabited northwestern Montana since time immemorial. The Kootenai Tribe,
which speaks a language stock unrelated to other tribes, has lived in the Kootenai River valley of
northwestern Montana and Canada since time immemorial. The Hellgate Treaty of 1855 created the
Confederated Salish and Kootenai Indian Reservation. All tribes were mandated to the reservation by
1880.
As throughout the Northwest, use and development of natural resources played an essential role in its
growth. Fur trappers infiltrated the area in search of beaver pelts and other fur bearers. Traders followed
on their heels. David Thompson, of the Northwest Fur Company, built a trading post called “Kootenai
House” in 1807 near the east of the present-day town of Libby in 1806. Discovery of gold in some of the
tributaries brought in people hoping to strike it rich. Mining for gold and other minerals boomed.
Missionaries, in particular Jesuit missionaries, visited the area upon the request of the Flathead Indians.
Farming and logging evolved, as did transportation routes (railroads). The first saw mill in northwestern
Montana was built near Eureka in 1889. The four-county study area became strongly associated with
logging and timber production.

Areas of Tribal Importance
Native Americans associated with the plan area, existing tribal rights, and areas of known tribal
importance are identified below. Existing information is used to assess condition and trend of resources
that affect tribal rights and areas of tribal importance. Information shared by Tribes at formal meetings
and with individuals in converstations provide a rich source of information on tribal perspectives,
resource uses, toipics of interest, and the unique relationshipstribes have with federal agencies.

Nature, Extent and Role of Exisiting Conditions and Future Trends
Existing Tribal Rights
The plan area is the traditional homeland of the Kootenai and Salish peoples and to a lesser extent, the
Blackfeet people. The Confederated Salish and Kootenai Tribes of Montana (CSKT), which includes the
Kootenai, the Bitterroot Salish, and the Pend O’reille Salish peoples, have reserved treaty rights in the
plan area under the Hellgate Treaty of 1855. These treaty rights include hunting, gathering, and grazing
rights on Federal lands within the plan area. The Forest Service also has obligations under the American
Indian Religious Freedom Act (AIRFA) of 1978 to "protect and preserve for American Indians their
inherent right of freedom to believe, express, and exercise the traditional religions of the American
Indian" [Public Law 95-442]. Executive Order 13007 of 1996 further directs federal agencies to
accommodate access to, and ceremonial use of, Indian sacred sites by Indian religious practitioners and to
avoid adversely affecting such sites. Consultation with recognized tribal governments is further defined
and required by the Native American Graves Protection and Repatriation Act (NAGPRA) of 1990 [Public
Law 101-106], the 1992 amendments to the National Historic Preservation Act (NHPA), and the 1999
revisions to the implementing regulations in 36 CFR Part 800; Protection of Historic Properties.
The Blackfeet Tribe does not have reserved treaty rights in the plan area but does have significant cultural
concerns with part of the plan area near the Continental Divide in the Badger Two Medicine area of the
Lewis and Clark. A small part of a much larger Blackfeet traditional cultural property (TCP) located on
the Lewis and Clark NF overlaps onto the Flathead NF. The Flatheand NF consults with the Blackfeet
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Tribe on all projects and undertakings that may effect resources of interest to the Blackfeet in the vicinity
of the Badger Two Medicine traditional cultural property.
Currently, the CSKT are contacted in initial project planning stages in order to establish lines of
communication between the two parties, to advise them on the scope of the undertaking including
potential effects, and to make their resource concerns (if any) an official part of the project record.
The Flathead NF is also in partnership with the CSKT to cooperatively manage the heritage resources in
and around Hungry Horse Reservoir. This partnership is organized through a cooperative agreement
between the Flathead NF, the CSKT, the Bonneville Power Administration (BPA) and the Bureau of
Reclamation (BoR) to identify, evaluate, and protect heritage resources that may be effected by the
operations of Hungry Horse Dam. The partnership operates under the guidance of a system-wide
Programmatic Agreement between the BPA, BoR, the Corps of Engineers, other Federal-land
management agencies (USFS, National Park Service), the effected Tribes, SHPOs from Washington,
Oregon, Idaho, and Montana, and the Advisory Council on Historic Preservation.
The current Flathead Forest Plan incorporates the requirements under the following statutes: the National
Historic Preservation Act of 1966 (as amended) and the American Indian Religious Freedom Act (1978).
Forest Plan standards applicable to this project which reflect the mandates under the above statutes
include:
Areas of Known Tribal Importance
Identifying and evaluating areas of known tribal importance in the plan area or affected by the plan area is
challenging given the tight bond between tribal people and the land. National Forest system lands are
important to tribal peoples and practioners of traditional lifeways and therefore there are a number of
authorities and directives that guide how the Forest Service consults with tribal governments to determine
what issues and what areas are important to the tribal peoples who use or benefit from them.
Sacred sites important to Federally-recognized tribes are managed under Executive Order 13007 (1996)
which defines Indian sacred sites as: “Any specific, descrete, narrowly delineated location on federal land
that is identified by an Indian tribe, or Indian individual determined to be an appropriately authoritative
representative of and Indian religion, as sacred by virtue of its established religious significance to, or
ceremonial use by, and Indian religion; provided that the tribe or appropriately authoritave representative
of an Indian religion has informed the agency of the existence of such a site.”
The U.S. Department of Agriculture’s Office of Tribal Relations and the Forest Service in consultation
with American Indian and Alaska Native tribal leaders in 2012 developed a report that outlines
recommended policy changes to the Secretary of Agriculture. Sacred sites are often carefully guarded
secrets, even to other tribal members, making their care and management by the Forest Service a
challenge at best. The CSKT have expressed concerns regarding Forest activites in area of the North
Fork, in areas associated with tradtional travel routes and camp locations, and with the few graves and
rock art sites located on FS lands in the plan area. There is also the significant aboriginal trail network
with 30+ associated archaeologial sites in the South Fork that has been identified by the Confederated
Salish and Kootenai Tribes and has been determined eligible for listing on the NRHP.
The Blackfeet Tribe has expressed interest in FS activites in the Challenge Creek area because of this
areas close proximity to the Badger Two Medicine area of the Lewis and Clark NF, an area eligible for
listing on the NRHP as a traditional cultural property important to the Blackfeet people.
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Contributions the Plan Area Makes to Ecological, Social, or Economic
Sustainability
The Flathead NF continues to support management of natural and cultural resources of importance to the
Tribes. Partnerships and cooperative projects with the CSKT are expanding in heritage and other
resource areas across the plan area. The Flathead NF continues to work with the Tribes to provide
opportunities for improved access to traditional spiritual, hunting and collecting areas, to improve
employment opportunities in the heritage and natural resource fields, and in general to be responsive to
concerns expressed by the CSKT and the Blackfeet regarding Forest management of lands within their
aboriginal territories.

Native American Traditional Use
The Plan area is the aboriginal territory of the Pend O’reille, Salish, and Kootenai people and the
Confederated Salish and Kootenai Tribes have reserved treaty rights to use these lands for traditional uses.
The Flathead NF and the Heritage program continue to work with the Confederated Salish and Kootenai
Tribes to identify and protect resources and areas of special concern to Tribal members and to insure that
opportunities for their use by Tribal members are available. Although the Blackfeet Tribes does not have
reserved treaty rights to use the lands on the Plan area, the Flathead NF does consult with the Blackfeet in
a similar fashion as with the CSKT. This is particularly so for undertakings near the Continental Divide
where the Blackfeet have areas with significant spiritual values.

Illegal Activities
Illegal collecting and excavation of heritage resources can be significant challenges requiring regular
monitoring of known sites. The more visible and therefore potentially more vulnerable sites on Hungry
Horse Reservoir have not experienced any cases of intentional looting of heritage resources.
Unintentional adverse effects to known sites, mostly by recreationists, have on occasion been noticed and
both law enforcement presence and educational outreach efforts need to continue.

Information needs
The Flathead NF will continue to consult with the CSKT and the Blackfeet Tribe regarding the effects of
our undertakings to identify areas of traditional or spiritual concern to them. Specifically, the Flathead
NF and the CSKT, in cooperation with BPA, and BoR, is in the early stages of a research plan to identify
and locate the source of the white chert used to make the stone tools found on almost all archaeologicl
sites in the South Fork. This will be a multi-year effort. The Flathead NF is working with Glacier
National Park to assess the ethnographic outstanding resource values on segments of the Flathead River
system that are listed as Wild and Scenic Rivers. This work is being done under contract and involves
considerable ethnographic research with the CSKT and will have long-term benefits to all parties in
understanding the use and importance of the river system to the Native Peoples. The CSKT would also
like to pursue the use of traditional place names on Forest Service maps and signage, to increase
eduactional outreach to Tribal youth with the Flathead NF.

Culture and Lifestyles
As mentioned throughout this social and economic assessment, the culture and lifestyles within the fourcounty study area are tied strongly to the geography and natural resources present in the area. The
lifestyles are based in great part on the “outdoors” – in getting out to enjoy, relax in, utilize, recreate, hunt
and fish for food or pleasure. Description of the social environment is done well when drawn from those
people living in or spending much time in the area. Two social assessments done via an ethnographic
method were conducted for the Kootenai National Forest (Lincoln and Sanders Counties), the first in
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1995 and a second (follow-up) in 2004. A similar assessment was conducted for the Idaho Panhandle
National Forest in 2003. Another assessment was conducted for the Nez Perce and Clearwater National
Forests, which is located not very far to the west and south of the Flathead. All of these assessments have
people raising the importance of their relationships to the land, to the relationships with the resources and
the traditional lifestyles affiliated. People raise much concern about how the traditional lifestyles are
changing, and are now less timber and resource dependent.
Kalispell’s Chamber of Commerce website, along with other websites providing information regarding
“things to do and see” in the area, all cite the beauty of the area(s) and all of the great year-round
recreational opportunities. In addition to activities and opportunities for solitude and aesthetic
appreciation, attractions such as the quality golf courses in the area, along with the many high quality art
galleries and art are also often raised.

Social Characteristics
Two relevant social indicators include educational levels and what language(s) is primarily spoken.
Education is one of the more important indicators of the potential for economic success, as people have
more opportunities to adapt to changing conditions. Lack of education is often linked to poverty. Studies
show that geographies with a higher than average educated workforce grow faster, have higher incomes,
and suffer less during economic downturns than other geographies. Understanding the differences in
educational levels can also help to identify how communication and outreach efforts could be tailored to
different audiences.
Table 64. Education attainment, 2011*
Education

Montana

Flathead
Co.

Lake Co.

Lincoln
Co.

Sanders
Co.

County
Region

US

Total Population 25 yrs or
older

663,484

61,963

19,297

14,637

8,447

104,344

202,048,123

No high school degree

57,005

4,961

1,957

1,931

1,086

9,935

29,518,935

High school graduate

606,479

57,002

17,340

12,706

7,361

94,409

172,529,188

Associates degree

52,764

5,189

1,800

1,299

498

8,786

15,344,048

Bachelor's degree or higher

186,797

17,111

4,912

2,511

1,392

25,926

56,973,624

Bachelor's degree

128,736

11,971

3,113

1,773

1,085

17,942

35,852,277

Graduate or professional

58,061

5,140

1,799

738

307

7,984

21,121,347

Percent of Total
No high school degree

8.6%

8.0%

10.1%

13.2%

12.9%

9.5%

14.6%

High school graduate

91.4%

92.0%

89.9%

86.8%

87.1%

90.5%

85.4%

Associates degree

8.0%

8.4%

9.3%

8.9%

5.9%

8.4%

7.6%

Bachelor's degree or higher

28.2%

27.6%

25.5%

17.2%

16.5%

24.8%

28.2%

Bachelor's degree

19.4%

19.3%

16.1%

12.1%

12.8%

17.2%

17.7%

Graduate or professional

8.8%

8.3%

9.3%

5.0%

3.6%

7.7%

10.5%

* The data in this table are calculated by ACS using annual surveys conducted during 2007-2011 and are representative of average
characteristics during this period.

Identifying language primarily is important in terms of outreach and determining if language other than
English needs to be used for communicating. Language spoken at home can also be an indicator of
cultural diversity in an area.
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Table 65. Language spoken at home, 2011*
Montana

Flathead
Co.

Lake
Co.

Lincoln
Co.

Sanders
Co.

County
Region

US

Population 5 yrs or older

922,154

84,640

26,556

18,677

10,875

140,748

286,433,395

Speak only English

879,470

82,013

24,602

18,221

10,535

135,371

228,216,716

Speak a language other
than English

42,684

2,627

1,954

456

340

5,377

58,216,679

Spanish or Spanish
Creole

13,040

1,140

337

102

61

1,640

36,170,544

Other Indo-European
languages

15,438

1,106

375

257

158

1,896

10,529,052

Asian and Pacific Island
languages

4,052

224

94

71

75

464

9,111,546

Other languages

10,154

157

1,148

26

46

1,377

2,405,537

Speak English less than
"very well"

8,499

608

367

165

38

1,178

24,950,788

Percent of Total
Speak only English

95.4%

96.9%

92.6%

97.6%

96.9%

96.2%

79.7%

Speak a language other
than English

4.6%

3.1%

7.4%

2.4%

3.1%

3.8%

20.3%

Spanish or Spanish
Creole

1.4%

1.3%

1.3%

0.5%

0.6%

1.2%

12.6%

Other Indo-European
languages

1.7%

1.3%

1.4%

1.4%

1.5%

1.3%

3.7%

Asian and Pacific Island
languages

0.4%

0.3%

0.4%

0.4%

0.7%

0.3%

3.2%

Other languages

1.1%

0.2%

4.3%

0.1%

0.4%

1.0%

0.8%

Speak English less than
"very well"

0.9%

0.7%

1.4%

0.9%

0.3%

0.8%

8.7%

Lake County has noticeably high percentages of people who speak languages other than only English.
Public involvement approaches, including the collaborative process, could investigate whether nonEnglish speakers wish to be involved in the planning process and then considerations could be made to
accommodate other languages if the need exists (e.g. an interpreter, public notices translated into those
languages). An example of this at the project level followed some of the big forest fires on the Flathead
NF. Wild mushrooms tend to grow in recently burned areas, and many mushroom pickers are nonEnglish speakers who travel to these burned areas to harvest the mushrooms. Flathead NF translated the
conditions for harvest and permits into Spanish and Asian languages.

Land Ownership
Approximately 30 percent of Montana’s land is under federal ownership (similar to that of the nation),
while 6.2 percent is owned by the state and another 9 percent is tribal land (figure 74 and table 66). The
remaining 55 percent of the land area is under private ownership. There are approximately 18.5 million
acres of federal lands managed by the Forest Service in Montana, accounting for about 20 percent of the
state’s land area. The amount of land under federal ownership is substantially larger for the Flathead NF
analysis area than for the state as a whole, with approximately 63 percent of the land area in the Flathead
NF analysis area under federal ownership. Lincoln County and Flathead County each have around three
quarters of their land area under federal ownership, while Sanders County is approximately two-thirds
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federal land. Only 17 percent of the land in Lake County is federally owned. Almost all of the federal
land is administered by the FS, with the exception of Flathead County where approximately 20 percent is
managed by the National Park Service. The amount of federal lands in these counties has direct fiscal
implications related to federal payments such as Payments in Lieu of Taxes and Payments to States
(revenue-sharing payments and payments made to the state that are distributed to the counties under the
Secure Rural Schools and Community Self-Determination Act of 2000).
Figure 74. Total land area (%) federally owned, in Flathead NF analysis area, State of Montana, and U.S.

Table 66. Land ownership (acres) and percent of total in the Flathead NF analysis area
Type of Ownership

Flathead County

Lake County

Lincoln County

Sanders County

Montana

Acres
Total Area

3,318,142

1,039,469

2,289,242

1,700,028

92,306,919

Private Lands

739,690

124,580

487,513

279,950

50,597,515

Conservation Easement

45,963

18,910

62,697

85,529

1,798,391

2,419,670

172,005

1,726,388

925,504

27,677,469

1,749,553

156,509

1,696,742

915,372

18,515,274

na

na

12

na

6,517,197

634,926

na

na

na

1,257,973

na

na

29,634

na

292,761

Federal Lands
Forest Service
BLM
National Park Service
Military
Other Federal
State Lands
State Trust Lands*
Other State
Tribal Lands
City, County, Other

35,191

15,496

na

10,132

1,094,264

131,472

64,058

75,341

66,814

5,723,159

127,143

54,730

65,747

62,767

5,150,294

4,329

9,328

9,594

4,047

572,865

27,310

678,824

na

427,761

8,285,739

na

na

na

na

23,038

Percent of Total
Private Lands

22.3

12.0

21.3

16.5

54.8

Conservation Easement

1.4

1.8

2.7

5.0

1.9

Federal Lands

72.9

16.5

75.4

54.4

30.0
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Type of Ownership
Forest Service
BLM
National Park Service

Flathead County

Lake County

Lincoln County

Sanders County

Montana

52.7

15.1

74.1

53.8

20.1

na

na

0.0

na

7.1

19.1

na

na

na

1.4

Military

na

na

1.3

na

0.3

Other Federal

1.1

1.5

na

0.6

1.2

4.0

6.2

3.3

3.9

6.2

3.8

5.3

2.9

3.7

5.6

State Lands
State Trust Lands*
Other State

0.1

0.9

0.4

0.2

0.6

Tribal Lands

0.8

65.3

na

25.2

9.0

City, County, Other

na

na

na

na

0.0

Data Sources: U.S. Geological Survey, Gap Analysis Program. 2012. Protected Areas Database of the United States (PADUS)
version 1.3.

Land development, land use, and the wildland urban interface
In the past several decades, the conversion of open space and agricultural land to residential development
has occurred at a rapid pace in many parts of the U.S. The popularity of exurban lot sizes (lots between
1.7 and 40 acres in size) in much of the country has exacerbated this trend (low density development
results in a larger area of land converted to residential development). This pattern of development reflects
a number of factors, including demographic trends, the increasingly “footloose" nature of economic
activity (the economic activity can be conducted virtually and is not tied to a specific geographical
location or employment site), the availability and price of land, and preferences for homes on larger lots.
These factors can place new demands on public land managers as development increasingly pushes up
against public land boundaries. For example, human-wildlife conflicts and wildfire threats may become
more serious issues for public land managers where development occurs adjacent to public lands. In
addition, there may be new demands for recreation opportunities and concern about the commodity use of
the landscape (timber, agriculture, and mining)[excerpted from EPS-HDT].
Land development and land use
Population growth is often a key metric used to describe human effects on natural resources. However, in
most geographies land consumption is outpacing population growth. In these areas, land consumption
(the area of land used for residential development) is strongly related to wildlife habitat loss and the
degree to which public lands are bordered by residential development. The impact of residential
development on ecological processes and biodiversity on surrounding lands is widely recognized. They
include changes in ecosystem size, with implications for minimum dynamic area, species–area effect, and
trophic structure; altered flows of materials and disturbances into and out of surrounding areas; effects on
crucial habitats for seasonal and migration movements and population source/sink dynamics; and
exposure to humans through hunting, exotics species, and disease. (Hansen et al. 2007, Hansen and
DeFries 2005)
Table 67 shows a substantial increase in residential acreage in the analysis area since 2000. For the fourcounty area, residential acreage increased 47 percent. The county with the most growth in residential
acres, in percentage terms, was Lincoln County with a 75.5 percent increase. Lake County has the highest
percentage of private residential land, at 41.1 percent, with residential acreage increasing 44.7 percent
from 2000 to 2010. Nearly a quarter of private land in Flathead County was classified as residential in
2010, with the amount of residential property increasing 37.7 percent over the ten-year period. The
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Flathead NF analysis area has a much higher percentage of private residential land (19 percent) than the
state of Montana as a whole (2 percent) but only a slighter higher percentage than the nation (16 percent).
All counties in the analysis area had an increase in residential acres per person from 2000 to 2010.
Geographies where the average number of residential acres per person is greater than one acre have
considerable sprawling development. The county with the largest residential acreage per person is
Lincoln, where lot sizes averaged 2.71 acres per person in 2010 (similar to Sanders at 2.6 acres per
person). Flathead and Lake Counties averaged 1.93 and 1.78 acres per person in 2010.
An analysis of land use change, by county, has recently been completed in support of the 2010 Renewable
Resources Planning Act Assessment (Wear 2011). Land use change is forecast using a statistical model
that incorporates both population projections and historical land use changes from the Natural Resources
Inventory (NRI) survey of land uses. Population projections used in the analysis are based upon three of
the Intergovernmental Panel on Climate Change’s (IPCC) population scenarios: A1B (mid-level
population increase with high per capita disposal personal income), A2 (high population change and low
personal income growth), and B2 (lowest population change and mid-level income change). Non-federal
land use categories analyzed in the report include forest land, cropland, range land, urban and built up
areas, and pasture land and native pastures. Figure 75 shows historical land uses from the 1997 NRI
survey (the most recent data available at the county level). In 1997, the largest private land use category
in the four-county area was forest land. Flathead County had the largest amount of urban/developed land
of the four counties, while Lake, Lincoln and Sanders County had a sizeable amount of range land.
The land use forecasts developed by Wear (2011) show a conversion from rural uses to urban/developed
uses ranging from 2.3 percent to 3.1 percent of the private land base by the year 2060 (depending upon
climate scenario) for the four-county area. The largest change, in percentage terms, is forecast to occur in
Flathead County with a conversion from rural use to urban/developed use of more than 6.5 percent of the
private land base (averaged across the 3 climate scenarios). The county with the next largest forecasted
change in land use is Lake County, with an average change of 2.2 percent from rural to urban. Lincoln
County and Sanders County are expected to see only about a 1 percent change in land use from rural to
urban. The Wear (2011) study, which looked at county-level changes, was based on the 1997 NRI data.
However, more recent data (2007) is available at the state level from the NRI. This data ranks the state of
Montana as 48th in terms of acres of rural land converted to developed land with 246,200 acres
converted between 1982 and 2007 (0.38 percent of rural lands).
Wildland Urban Interface
For the Forest Service, and other natural resource agencies, housing development in proximity to public
lands is a major concern because of the risk of wildfire. Wildfire directly impacts safety, private and
public costs (such as suppression costs, rehabilitation costs, and damage to land and resources), and
landscape health. Over the past two decades, both the magnitude and the variability of the area burned by
wildfire have increased substantially. Several factors have been blamed for the increase in wildfire
activity including past suppression efforts, drought conditions, and climate change. Rapid population
growth in the wildland-urban interface creates further suppression challenges. Coincident with these
trends, 10-year average federal suppression expenditures nationally have increased from $620 million a
decade ago (1990 through 1999) to $1,580 million (2000 to 2009) (inflated to constant 2009 dollars)
(Gebert and Black 2012). Many studies have delineated the rising costs of forest and other wildland fires,
and all point to the expanding pattern of residential development adjacent to public lands as a significant
contributing factor.
As defined in the National Fire Plan, the WUI includes areas “where structures and other human
development meet or intermingle with undeveloped wildland.” Other federal documents define the WUI
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as areas “where humans and their development meet or intermix with wildland fuel” or “the line, area, or
zone where structures and other human development meet or intermingle with undeveloped wildland or
vegetative fuel." [Excerpted from EPS-HDT]. Headwaters Economics, the developers of EPS-HDT,
define the WUI as private forestlands that are within 500 meters of public forestlands. Land (public or
private) was classified as forestland based upon land cover imagery from the National Land Cover
Dataset (Vogelmann et al. 2001) using the classifications of evergreen needleleaf forest, evergreen
broadleaf forest, deciduous needleleaf forest, deciduous broadleaf forest, mixed forests, and closed
shrublands. Further information on how the WUI area in EPS-HDT was calculated can be found in the
EPS-HDT (2012) report, “A Profile of Development and the Wildland Urban Interface” found in the
project file.
Using this definition, Table 68 shows the amount of WUI area (in square miles) in the analysis area as
well as the amount of area with and without homes. 1 In total, 1,025 square miles of the analysis area met
this definition of WUI in 2010. Given that the total square mileage of the analysis area is 12,952 square
miles, this is around 8 percent of the total land area. Of the total 1,025 square miles of this defined WUI
area, approximately 15.5 percent contained houses in 2010, compared to 16.3 percent for the eleven
western states and 9.4 percent for the state of Montana. In 2010, Flathead County had the largest
percentage of WUI area with homes, at 27.2 percent, compared to 15.1 percent for Lincoln County, 12.2
percent for Lake County, and only 6.6 percent for Sanders County.
In 2010, there were a total of 62,968 residential units in the area, with more than half of those in Flathead
County. Of those, nearly 14 percent were second homes. Homes built near forested public lands are much
more likely to be second homes compared to homes built on other private western lands. One in five
homes near public forests in the West is a second home, compared to one in twenty-five homes on other
western private lands (Gude et al. 2008). For the analysis area (as well as the state of Montana), the
numbers are much larger, with nearly one in three homes in the WUI being a second home. Lake County
has the largest percentage of second homes in the WUI, at more than 46 percent. (Figure 76).
The counties have Community Wildfire Protection Plans (CWPPs) that the Forest references to prioritize
fuels management program in the Wildland Urban Interface (WUI). Flathead, Missoula and Lake
Counties developed the CWPPs in the mid-2000s and the Seeley-Swan CWPP was updated in 2013. The
planning process identified WUI as areas of concern for wildland fires and within the WUI areas
prioritized areas for fuels treatment within subareas (see individual county plans for more information).
For more information on wildfires, see the “Fire” subsection.

1

The information provided in these tables is based on the definition of WUI and analysis used by Headwaters
Economics, which was designed to provide a consistent methodology for comparison among GAs. Therefore, it
may not reflect information found in the Community Wildlife Protection Plans for individual communities.
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Table 67. Residential development in the Flathead NF analysis area from 2000-2010
Flathead
County

Lake
County

Lincoln
County

Sanders
County

Analysis
Area

State of
Montana

U.S.

Residential Acres 2000

127,381

35,413

30,414

17,434

210,642

692,039

190,918,648

Residential Acres 2010

175,361

51,236

53,388

29,666

309,651

1,030,829

214,475,717

Change in Residential Acres 2000-2010

47,980

15,823

22,974

12,232

99,009

338,790

23,557,069

Percent (%) Change

37.7

44.7

75.5

70.2

47.0

49.0

12.3

Residential Acres as a percent (%) of private land

23.7

41.1

11.0

10.6

19.0

2.0

16.0

Residential Acres/Person, 2000

1.70

1.33

1.62

1.69

1.61

0.77

0.67

Residential Acres/Person, 2010

1.93

1.78

2.71

2.60

2.05

1.04

0.69

Change in Residential Acres/Person, 2000-2010

0.23

0.45

1.10

0.91

0.44

0.27

0.02

Total Residential Units 2010

34,773

13,605

9,319

5,271

62,968

412,633

115,904,641

Second Homes in 2010

4,022

2,958

1,014

645

8,639

36,434

5,877,637

Percent (%) Second Homes

11.6

21.7

10.9

12.2

13.7

8.8

5.1

Data Sources: Theobald, DM. 2013. Land use classes for ICLUS/SERGoM v2013. Unpublished report, Colorado State University.; U.S. Department of Commerce. 2000. Census
Bureau, Systems Support Division, Washington, D.C.(Accessed via EPS-HDT).
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Figure 75. Land use by acres in the 4 counties in the Flathead NF analysis area from the 1997 Natural
Resources Inventory
(Source: Gude et al. 2008; accessed via EPS-HDT)

Table 68. Amount (square miles and percent) of wildland urban interface (WUI) in the analysis area, 2010
Flathead
County

Lake
County

Lincoln
County

Sanders
County

Analysis
Area

State of
Montana

West

Total WUI Area

251 mi2

113 mi2

394 mi2

268 mi2

1,025 mi2

2,943 mi2

23,596 mi2

WUI Area with Homes

68 mi2
27.2%

14 mi2
12.2%

59 mi2
15.1%

18 mi2
6.6%

159 mi2
15.5%

277 mi2
9.4%

3,83 mi27
16.3%

WUI Area without Homes

183 mi2
72.8

99 mi2
87.8

334 mi2
84.9

250 mi2
93.4

866 mi2
84.5

2,666 mi2
90.6

19,759 mi2
83.7

Data Sources: Gude et al. 2008; TIGER/Line 2010 Census Blocks from http://www.census.gov/geo/maps-data/data/tigerline.html; U.S. Department of Commerce. 2011. Census Bureau, Census 2010, Washington, D.C. Summary File 1. (Accessed via
EPS-HDT)
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Figure 76. Percent of homes in the wildland-urban interface that are second homes, 2010
(Source: Gude et al. 2008; Accessed via EPS-HDT)

Demographic Conditions and Trends
Demographics, statistics that describe population structure and dynamics, are an important consideration
in land management planning. They contribute to understanding the people and communities with whom
land managers are working and interacting. Structure and changes in demographics can affect land
management planning. Examples of this include: wildland urban interface issues, particularly fire
concerns; elevated infrastructure needs, such as building additional or making improvements to
campgrounds and trailheads; exerting pressures for access and use of natural resources; and fragmentation
of non-public lands, which can lead to increased human and wildlife conflicts. Population growth, for
example, can cause a number of potential impacts to the Flathead National Forest (Flathead NF) and
surrounding areas, which need to be factored in to land management planning and decision-making.
Conversely, land management can affect people and communities – as seen by the amounts and types of
support or lack thereof for certain management decisions.
The focus of this section is to provide the social context of existing conditions and future trends for the
area of the Flathead NF. Different population groups use the Flathead NF in different ways and it is
beneficial to have some statistical understanding of those people and their uses. This section includes
information regarding current population and how it has changed over time, along with some population
projections. In addition to population numbers, we include information on: components of population
change, age and gender; public assistance; education levels; and home affordability. These data can
inform public involvement and promote sensitivity to cultural interests. This information can also help
tailor outreach and help in Environmental Justice determinations. Information on racial, Hispanic and
tribal composition and poverty levels are displayed in the section on Environmental Justice.
The four counties collectively have a divergent demographic from the State of Montana and the United
States. Independently, each county has unique demographics. In the years from 1990 to 2011, the fourcounty area saw a 90% increase in population – from 79,485 to 151,254 people (Table 70). Compared to
the overall US population increase of 53%, this is high. In the period of 2000 to 2011, the population
grew by 16%, which also is high. About 79% of that increase came from migration into the area (table
71), which is significantly high and indicates that people are choosing to move into the area. New

19

Flathead National Forest Assessment

residents and increases in population may change the amount and/or mix of desired activities and uses of
the National Forest System (NFS) lands and their affiliated impacts. Diversity of uses increases the
potential for conflict; these potential conflicts would need to be identified and addressed in an attempt to
balance land management decisions. Public involvement may need to be crafted to accommodate people
moving into the area from out of state and who may not be familiar with NFS management.
Flathead County has the highest population of the four counties at 90,317 in 2011 (Table 69). Flathead
County saw an increase of 21.3% from the 2000 census. This is quite high and much larger than the 8.9%
increase for the State of Montana. Lake County population increased to 28,628 in 2011 but was more in
line with Montana’s increase at 8.0%. Lincoln County saw only a minor increase of 3.9%, while Sanders
County saw a larger increase than the State at 11.7%. The large increase in Flathead County likely causes
the 15.3% increase for the County Region.
Table 69. Population, 2000-2011
Population*

Montana

Flathead
County

Lake
County

Lincoln
County

Sanders
County

County
Region

U.S.

Population (2011*)

982,854

90,317

28,628

19,574

11,421

149,940

306,603,772

Population (2000)

902,195

74,471

26,507

18,837

10,227

130,042

281,421,906

Population Change
(2000-2011*)

80,659

15,846

2,121

737

1,194

19,898

25,181,866

Population Percent
Change (2000-2011*)

8.9%

21.3%

8.0%

3.9%

11.7%

15.3%

8.9%

Source: U.S. Department of Commerce. 2012. Census Bureau, American Community Survey Office, Washington, D.C.; U.S.
Department of Commerce. 2000. Census Bureau, Systems Support Division, Washington, D.C. * The data in this table are
calculated by ACS using annual surveys conducted during 2007-2011 and are representative of average characteristics during this
period.

The large population change in three of the counties from 1990 to 2011has definite implications for the
NFS management, as there are more people who likely use the NFS lands now than when the previous
LMRP was developed. More people are likely driving on the roads, using campgrounds, alpine skiing at
the three resorts (Whitefish Mountain Resort, Blacktail Mountain, [both in Flathead County] Turner
Mountain [Lincoln County]), cross-country skiing, harvesting game, fish, and huckleberry picking. The
three ski resorts are located on lands administered by NFS, thus their expansion, usage, future
development are done in tandem with and under approval by KNF and Flathead NF. As use and demands
increase, coordinated planning needs to occur between the resorts and the Flathead NF. Population
growth is often a driving force for change at all levels and throughout various organizations (federal
government, local government, business, homeowner associations, individuals, etc.).
Table 70. Population change from 1990-2011
Population

Flathead
County

Lincoln
County

Sanders
County

Lake
County

County
Region

U.S.

Population 1990

59,545

17,499

8,680

21,048

106,772

249,622,814

Population 2000

74,774

18,818

10,287

26,588

130,467

282,162,411

Population 2011

91,301

19,566

11,440

28,947

151,254

311,591,917

Population Change
1990-2011

31,756

2,067

2,760

7,899

44,482

61,969,103

Percent Change
1990-2011

53.3%

11.8%

31.8%

37.5%

41.7%

24.8%

20

Flathead National Forest Assessment

Figure 77. Population percent change, 1990-2011
(Source: U.S. Department of Commerce. 2012. Census Bureau, American Community Survey Office, Washington, D.C.; U.S.
Department of Commerce. 2000. Census Bureau, Systems Support Division, Washington, D.C. [Accessed via EPS-HDT]

The Northwest Economic Development District Regional Comprehensive Economic Development
Strategy, which serves all four counties (2007) notes that the four counties are experiencing sustained
growth, which is placing a considerable financial burden on government entities who are struggling to
provide the necessary infrastructure and emergency services for the influx of new residents, as well as
maintain and upgrade current facilities. This struggle is felt both in terms of financial resources and
human resources.
The Strategy also found that the population growth occurring in the four counties increases the residential
density along the forest edge, puts additional pressure on riparian and environmentally sensitive areas,
increases use of recreational facilities, and “complicates” forest management and fire suppression (2007:
69). (See previous section for more information on the WUI)
Table 71 displays components of population change. Total population change is the sum of natural
change (births minus deaths) and migration (international plus domestic). Flathead County led the
County Region with population change. Flathead County also witnessed a large number of people
moving in to the area; the migration numbers at 1,113 is very high, especially compared to the three other
counties. People are choosing to move to Flathead County – at least partially due to the scenery, lifestyle
and amenities available. People migrating into an area tend to bring along different lifestyles which can
change the traditional lifestyle of an area. More diversification can occur in communities – ranging from
changes in jobs (more oriented to tourism, perhaps) to changes in the traditional values, attitudes and
beliefs held in the communities.
Table 71. Population change, 2000-2012
Population Change

Flathead
County

Lincoln
County

Sanders
County

Lake
County

County
Region

U.S.

Population Change, 2000-2012

16,923

679

1,160

2,364

21,126

-282,171,957

Avg. Annual Population Change

1,441

-28

81

193

1,688

2,718,098

Avg. Annual Natural Change

358

-30

-13

135

449

1,700,532

Avg. Annual Births

1,080

179

102

386

1,746

4,137,778
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Population Change

Flathead
County

Lincoln
County

Sanders
County

Lake
County

County
Region

U.S.

Avg. Annual Deaths

722

209

115

251

1,297

2,437,246

Avg. Annual Net Migration

1,113

11

102

74

1,300

932,877

Avg. Annual International Mig.

34

3

6

5

48

932,877

Avg. Annual Domestic Mig.

1,079

8

96

69

1,252

na

Avg. Annual Residual

-30

-9

-8

-16

-61

84,689

Percent of Population Change from 2000-2012
Avg. Annual Natural Change

24.8%

100.0%

0.0%

69.9%

26.6%

62.8%

Avg. Annual Net Migration

77.3%

0.0%

100.0%

38.6%

77.0%

34.4%

Source: U.S. Department of Commerce. 2012. Census Bureau, Population Division, Washington, D.C. [Accessed via EPS-HDT]

For the 2010 Renewable Resources Planning Act (RPA) Assessment, population change, by county, was
projected to the year 2060 (Zarnoch et al. 2010). Table 72 below provides an estimate for population
change in the four-county area. The Forest Plan is to look forward for 50 years; we can look at the
projected change for that time period in two 25-year units. Flathead County is projected to have a robust
population growth during this time period. Lake County would also have a strong population growth. If
Flathead County does experience such a high population growth, this could have impacts to the resource
and infrastructure management of the Flathead NF.
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Table 72. Estimate of population change
County

2006

2010

2015

2020

2025

2030

2035

2040

2045

2050

2055

2060

Pop. Change
2010-2035

Pop. Change
2035-2060

% Change
2010-2035

% Change
2035-2060

Flathead

86.3

92.9

102.6

112.1

121.5

131

141.1

152.4

163.6

176.7

190

204.1

48.2

63

51.80%

44.70%

Lake

28.8

30

31.8

33.6

35.4

37.3

39.3

41.5

43.7

46.3

48.9

51.7

9.3

12.4

31.00%

31.60%

Lincoln

19.2

19.2

19.3

19.4

19.6

19.8

20

20.2

20.5

20.8

21

21.4

0.8

1.4

4.10%

6.80%

Sanders

11.2

11.2

11.4

11.6

11.9

12.1

12.4

12.6

12.9

13.3

13.6

14

1.1

1.6

10.00%

13.20%

4-County Area

145.5

153.3

165.1

176.7

188.3

200.1

212.7

226.7

240.7

257

273.5

291.1

59.4

78.4

38.70%

36.90%

Source: Zarnoch et al. 2010

Another way to look at the population change is via the projected growth rate per year (Table 73). Flathead County again shows a robust growth rate. Lake
County does also, but Flathead County is quite high. Lincoln and Sanders Counties are static. As a point of comparison, a recent US Census release reported
statistics for the end of the year 2013 which garnered attention in national media notes where the greatest population growth has occurred in the United States
(USA Today 12/30/2013) – North Dakota was the fastest-growing state at 3.1%. The overall rate for the US is .71%. The growth for Flathead County is
2.4%,which is much greater than the US. Lake County, at 1.4%, is about twice the size of growth for the US. Sanders County is not far behind the national
growth, while Lincoln County is quite low.
Table 73. Projected growth rate per year
Pop.
Change
2010-2060

Percent
Change
20102060

Average
Annual
Pop.
Growth
Rate

County

2006

2010

2015

2020

2025

2030

2035

2040

2045

2050

2055

2060

Flathead

86.3

92.9

102.6

112.1

121.5

131.0

141.1

152.4

163.6

176.7

190.0

204.1

111.2

119.7%

2.4%

Lake

28.8

30.0

31.8

33.6

35.4

37.3

39.3

41.5

43.7

46.3

48.9

51.7

21.7

72.4%

1.4%

Lincoln

19.2

19.2

19.3

19.4

19.6

19.8

20.0

20.2

20.5

20.8

21.0

21.4

2.2

11.2%

0.2%

Sanders

11.2

11.2

11.4

11.6

11.9

12.1

12.4

12.6

12.9

13.3

13.6

14.0

2.8

24.5%

0.5%

Source: Zarnoch et al. 2010
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The age composition of the population has also changed (Table 74). People can use national forests
in different ways at different ages. For example, some people have shared that they have changed
from non-motorized activities to motorized as they have aged.
Table 74. Age and gender distribution, 2011*
Montana

Flathead
County

Lake
County

Lincoln
County

Sanders
County

County Region

U.S.

Total Population

982,854

90,317

28,628

19,574

11,421

149,940

306,603,772

Under 5 years

60,700

5,677

2,072

897

546

9,192

20,170,377

5 to 9 years

60,739

6,291

1,664

1,180

571

9,706

20,207,046

10 to 14 years

61,784

5,514

2,212

948

703

9,377

20,631,572

15 to 19 years

69,056

6,219

1,888

1,210

707

10,024

22,083,463

20 to 24 years

67,091

4,653

1,495

702

447

7,297

21,463,191

25 to 29 years

62,006

5,159

1,658

833

425

8,075

20,940,180

30 to 34 years

57,537

5,354

1,397

860

505

8,116

19,728,641

35 to 39 years

55,035

5,364

1,452

978

451

8,245

20,367,911

40 to 44 years

59,960

5,566

1,634

1,059

649

8,908

21,315,317

45 to 49 years

72,416

7,167

1,973

1,505

804

11,449

22,654,947

50 to 54 years

78,130

7,587

2,218

1,816

1,001

12,622

21,924,721

55 to 59 years

74,451

7,448

2,115

1,916

1,297

12,776

19,215,139

60 to 64 years

60,393

5,729

2,107

1,740

895

10,471

16,292,447

65 to 69 years

44,373

4,129

1,597

1,498

825

8,049

11,984,083

70 to 74 years

33,381

2,903

1,138

962

640

5,643

9,168,648

75 to 79 years

26,647

2,185

1,058

773

435

4,451

7,365,437

80 to 84 years

20,303

1,768

512

445

279

3,004

5,753,990

85 years and over

18,852

1,604

438

252

241

2,535

5,336,662

Total Female

490,186

45,133

14,670

9,641

5,568

75,012

155,863,556

Total Male

492,668

45,184

13,958

9,933

5,853

74,928

150,740,216

Source: U.S. Department of Commerce. 2012. Census Bureau, American Community Survey Office, Washington, D.C.; U.S.
Department of Commerce. 2000. Census Bureau, Systems Support Division, Washington, D.C. [Accessed via EPS-HDT].
* The data in this table are calculated by ACS using annual surveys conducted during 2007-2011 and are representative of
average characteristics during this period.

Table 75. Change in median age, 2000 & 2011
Montana

Flathead
County

Lake
County

Lincoln
County

Sanders
County

County
Region

U.S.

Median Age^ (2011*)

39.8

41.0

41.7

49.0

49.3

na

37.0

Median Age^ (2000)

37.5

39.0

38.2

42.1

44.2

na

35.3

Median Age %
Change

6.1%

5.1%

9.2%

16.4%

11.5%

na

4.8%

Source: U.S. Department of Commerce. 2012. Census Bureau, American Community Survey Office, Washington, D.C.; U.S.
Department of Commerce. 2000. Census Bureau, Systems Support Division, Washington, D.C. [Accessed via EPS-HDT]
^ Median age is not available for metro/non-metro or regional aggregations.
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From 2000 to the 2007-2011 period displayed in Table 75, the median age estimate increased the most
in Lincoln County, MT (42.1 to 49.0, a 16.4% increase) and increased the least in the U.S. (35.3 to
37.0, a 4.8% increase). The median age in all four counties is higher than the State of Montana and
the United States. Like those two units, median age increased in all four counties from 2000 to 2011.
As illustrated in Table 76 below, in the 2000-2011 period the age category with the highest estimate
for number of women was 45-64 (23,858), and the age category with the highest estimate for number
of men was 45-64 (23,460). From 2000 to the 2007-2011 period, the age category with the largest
estimated increase was 45-64 (12,219), and the age category with the largest estimated decrease was
35-44 (-3,411). These age categories correspond to the “Baby Boomer” generation. Data Sources:
U.S. Department of Commerce. 2012. Census Bureau, American Community Survey Office,
Washington, D.C.; U.S. Department of Commerce. 2000. Census Bureau, Systems Support Division,
Washington, D.C.
Table 76. Age distribution of residents in four county area, 2000-2011
Age Category

2000

2011

Total Population

130,042

149,940

Under 18

33,932

34,769

18-34

22,357

27,018

35-44

20,564

17,153

45-64

35,099

47,318

65 and over

18,090

23,682

Percent of Total
Under 18

26.1%

23.2%

18-34

17.2%

18.0%

35-44

15.8%

11.4%

45-64

27.0%

31.6%

65 and over

13.9%

15.8%

Source: U.S. Department of Commerce. 2012. Census Bureau, American Community Survey Office, Washington, D.C.; U.S.
Department of Commerce. 2000. Census Bureau, Systems Support Division, Washington, D.C. [Accessed via EPS-HDT] * The
data in this table are calculated by ACS using annual surveys conducted during 2007-2011 and are representative of average
characteristics during this period.

The level of education (Table 77) attained by an individual has implications for his or her median
earnings and other labor outcomes, such as unemployment. Education is an important indicator of the
potential for economic success. Lack of education is closely linked to poverty. Studies show that
geographies with a higher than average educated workforce grow faster, have higher incomes, and
suffer less during economic downturns than other geographies. Educational level also can be an
indicator of knowledge that can be applied to people’s demands for change.
For public land managers, understanding the differences in education levels can highlight whether
certain people in geographic areas might experience disproportionately high and adverse effects of
particular management actions. This could be an Environmental Justice consideration (see next
section for more on Environmental Justice).
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Table 77. Educational Attainment in US, Montana, and by county in region
Montana

Flathead
Co.

Lake
Co.

Lincoln
Co.

Sanders
Co.

County
Region

U.S.

Total Population 25
yrs or older

663,484

61,963

19,297

14,637

8,447

104,344

202,048,123

No high school
degree

57,005

4,961

1,957

1,931

1,086

9,935

29,518,935

High school graduate

606,479

57,002

17,340

12,706

7,361

94,409

172,529,188

Associates degree

52,764

5,189

1,800

1,299

498

8,786

15,344,048

Bachelor's degree or
higher

186,797

17,111

4,912

2,511

1,392

25,926

56,973,624

Bachelor's degree

128,736

11,971

3,113

1,773

1,085

17,942

35,852,277

Graduate or
professional

58,061

5,140

1,799

738

307

7,984

21,121,347

Education

Percent of Total
No high school
degree

8.6%

8.0%

10.1%

13.2%

12.9%

9.5%

14.6%

High school graduate

91.4%

92.0%

89.9%

86.8%

87.1%

90.5%

85.4%

Associates degree

8.0%

8.4%

9.3%

8.9%

5.9%

8.4%

7.6%

Bachelor's degree or
higher

28.2%

27.6%

25.5%

17.2%

16.5%

24.8%

28.2%

Bachelor's degree

19.4%

19.3%

16.1%

12.1%

12.8%

17.2%

17.7%

Graduate or
professional

8.8%

8.3%

9.3%

5.0%

3.6%

7.7%

10.5%

* The data in this table are calculated by ACS using annual surveys conducted during 2007-2011 and are representative of average
characteristics during this period.

Source: U.S. Department of Commerce. 2012. Census Bureau, American Community Survey Office, Washington, D.C.
[Accessed via EPS-HDT]

Income

Demographics

Table 78. Summary of Indicators: Demographics, Income, Structure
Indicators

Country Region (%)

U.S.

Population Growth (% change, 2000-2011*)

15.3

8.9%

Median Age (2011*)

na

37.0

Percent Population White Alone (2011*)

90.8

74.1%

Percent Population Hispanic or Latino (2011*)

2.5

16.1%

Percent Population American Indian or Alaska
Native (2011*)

5.7

0.8%

Percent of Population 'Baby Boomers' (2011*)

34.0

27.8%

Median Household Income (2011*)

na

$52,762

Per Capita Income (2011*)

na

$27,915

Percent Individuals Below Poverty (2011*)

16.3

14.3%

Percent Families Below Poverty (2011*)

11.8

10.5%

Percent of Households with Retirement and
Social Security Income (2011*)

51.1

45.4%

Percent of Households with Public Assistance
Income (2011*)

15.4

17.1%
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Indicators

Country Region (%)

U.S.

Percent Population 25 Years or Older without
High School Degree (2011*)

9.5

14.6%

Percent Population 25 Years or Older with
Bachelor's Degree or Higher (2011*)

24.8

28.2%

Percent Population That Speak English Less
Than 'Very Well' (2011*)

0.8

8.7%

Percent of Houses that are Seasonal Homes
(2011*)

15.4

3.7%

Owner-Occupied Homes where Greater than 30%
of Household Income Spent on Mortgage
(2011*)

44.8

37.4%

Renter-Occupied Homes where Greater than 30%
of Household Income Spent on Gross Rent
(2011*)

39.3

47.7%

* The data in this table are calculated by ACS using annual surveys conducted during 2007-2011 and are representative of average
characteristics during this period.

Source: U.S. Department of Commerce. 2012. Census Bureau, American Community Survey Office, Washington,
D.C.[Accessed via EPS-HDT]

Environmental Justice
As stated in Executive Order 12898 (1994), it is required that all federal actions consider the potential
of disproportionate effects on minority and low-income populations in the local region. The
principals of Environmental Justice require agencies to address the equity and fairness implications
associated with Federal land management actions. The Council on Environmental Quality (CEQ)
(1997) provides the following definitions in order to provide guidance with the compliance of
Environmental Justice requirements:
•

“Minority population: Minority populations should be identified where either: (a) the
minority population of the affected area exceeds 50 percent or (b) the minority population
percentage of the affected area is meaningfully greater than the minority population
percentage in the general population or other appropriate unit of geographic analysis...”

•

“Low-income population: Low-income populations in an affected area should be identified
with the annual statistical poverty thresholds from the Bureau of the Census' Current
Population Reports, Series P-60 on Income and Poverty. In identifying low-income
populations, agencies may consider as a community either a group of individuals living in
geographic proximity to one another, or a set of individuals (such as migrant workers or
Native Americans), where either type of group experiences common conditions of
environmental exposure or effect.”

The 2012 Planning Rule specifies the need to collaborate and conduct outreach to low-income and
minority populations, as well as to federally recognized tribal or Alaska Native groups and
corporations. This collaboration and outreach begins as one of the early steps in the planning process,
including the planning assessment, to help ensure equal opportunities for participation in the planning
process. Under the 2012 Rule, 15 assessments are required, 10 of which relate to social and/or
economic conditions and trends on the planning unit. Collaboration and outreach to environmental
justice populations are meant to provide such groups an opportunity to provide input and information
that may be useful for assessing current ecological, social, cultural, and economic conditions and
trends on the forest; and to comment on the finished planning assessments.
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Under section 219.4 (a) Providing Opportunities for Participation, (1) Outreach, the 2012 Rule states
that the “responsible official shall engage the public—including Tribes and Alaska Native
Corporations, . . . governments, individuals, and public and private organizations or entities—early
and throughout the planning process as required by this part, using collaborative processes where
feasible and appropriate.
When considering “low-income populations, “the federal poverty line is used to determine eligibility
and appropriations for all types of federal, state, and local aid, including food stamps, Temporary
Assistance for Needy Families (TANF), and Medicaid. Social science researchers O’Brien and Pedull
(2010) found that “[H]ow the line is determined has real material implications for low-income
families. The poverty line is also the most important way that America measures how well it is
treating its most disadvantaged members. A large and growing percentage of people below the
poverty line indicates that we are not doing enough. A small and declining percentage of people in
poverty tells us that we might be on the right track.” Poverty level factors into the determination of
compliance with the E.O. 12898 Environmental Justice.
In the 2007-2011 period, Lake County, MT had the highest estimated percent of individuals living
below poverty (23.2%), and Flathead County, MT had the lowest (12.7%) (Table 79). In the 20072011 period, Sanders County, MT had the highest estimated percent of families living below poverty
(16.3%), and Flathead County, MT had the lowest (9.1%). Following is a summary table (Table 80)
comparing demographic, income and social characteristics for the four-county area as compared to
the overall US. This table includes the poverty level indicators.
Table 79. Poverty level by age & family type in Montana and by county, 2011*
Family Type

Montana

Flathead

Lake

Lincoln

Sanders

County Region

U.S.

People

958,682

89,319

28,170

19,323

11,206

148,018

298,787,998

Families

256,806

24,188

7,949

5,987

3,381

41,505

76,507,230

People Below Poverty

139,904

11,325

6,533

3,933

2,371

24,162

42,739,924

Families below poverty

25,026

2,212

1,254

893

550

4,909

8,000,077

Percent of Total
People Below Poverty

14.6%

12.7%

23.2%

20.4%

21.2%

16.3%

14.3%

Families below poverty

9.7%

9.1%

15.8%

14.9%

16.3%

11.8%

10.5%

* The data in this table are calculated by ACS using annual surveys conducted during 2007-2011 and are representative of
average characteristics during this period.
Source: U.S. Department of Commerce. 2012. Census Bureau, American Community Survey Office, Washington, D.C.
[Accessed via EPS-HDT]

Table 80. Percent below poverty level by age & family type in Montana and by county, 2011~
Family Type

Montana

Flathead

Lake

Lincoln

Sanders

County
Region

U.S.

People

14.6%

12.7%

23.2%

20.4%

21.2%

16.3%

14.3%

Under 18 years

19.4%

20.0%

38.3%

31.7%

31.0%

25.8%

20.0%

65 years and older

8.7%

7.7%

8.5%

11.8%

10.9%

8.9%

9.4%

Families

9.7%

9.1%

15.8%

14.9%

16.3%

11.8%

10.5%

Families with related children <
18 years

16.9%

16.9%

29.5%

30.0%

27.0%

21.7%

16.4%

Married couple families

5.3%

4.6%

10.4%

12.7%

12.6%

7.6%

5.1%
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Family Type

Montana

Flathead

Lake

Lincoln

Sanders

County
Region

U.S.

with children < 18 years

8.3%

8.3%

24.4%

26.1%

20.4%

14.2%

7.4%

Female householder, no
husband present

33.1%

34.2%

34.9%

23.6%

31.8%

33.1%

29.4%

with children < 18 years

42.3%

43.3%

40.9%

32.8%

38.3%

41.2%

38.2%

~Percent below poverty level by age and family type is calculated by dividing the number of people by demographic in poverty
by the total population of that demographic.
Source: U.S. Department of Commerce. 2012. Census Bureau, American Community Survey Office, Washington,
D.C.[Accessed via EPS-HDT]

The counties also report differing demographics in terms of racial, Hispanic, and tribal makeups
(Table 81). Lake County has a high percentage of American Indians, figuring at 22% of the county’s
population. This is a significant percentage as the County Region figures only at 5.7%. Lake County
also has a much higher percentage of American Indians than the State of Montana at 6.2%. Much of
the Confederated Salish and Kootenai Tribes (CSKT) Indian Reservation is located in Lake County –
with portions also in Sanders, Flathead and Missoula Counties – and the CSKT Tribal Government
and Council is headquartered in Pablo. Sanders County has 5.6% of the population being American
Indian. This is similar to the State’s population percentage of 6.2. Flathead, Lincoln and Sanders
Counties have little ethnic diversity, and they have a higher percentage of “White alone” than the
State.
Table 81. Population by race, 2011*
Montana

Flathead
Co.

Lake
Co.

Lincoln
Co.

Sanders
Co.

County
Region

US

Total Population

982,854

90,317

28,628

19,574

11,421

149,940

306,603,772

White alone

881,905

86,528

20,213

18,836

10,504

136,081

227,167,013

Black or African
American alone

4,403

191

48

28

24

291

38,395,857

American Indian alone

61,399

1,178

6,289

420

642

8,529

2,502,653

Asian alone

5,999

441

147

86

27

701

14,497,185

Native Hawaiian &
Other Pacific Is. alone

664

20

0

0

0

20

500,592

Some other race alone

5,548

301

32

17

38

388

15,723,818

Two or more races

22,936

1,658

1,899

187

186

3,930

7,816,654

Population

Percent of Total
White alone

89.7%

95.8%

70.6%

96.2%

92.0%

90.8%

74.1%

Black or African
American alone

0.4%

0.2%

0.2%

0.1%

0.2%

0.2%

12.5%

American Indian alone

6.2%

1.3%

22.0%

2.1%

5.6%

5.7%

0.8%

Asian alone

0.6%

0.5%

0.5%

0.4%

0.2%

0.5%

4.7%

Native Hawaiian &
Other Pacific Is. alone

0.1%

0.0%

0.0%

0.0%

0.0%

0.0%

0.2%

Some other race alone

0.6%

0.3%

0.1%

0.1%

0.3%

0.3%

5.1%

Two or more races

2.3%

1.8%

6.6%

1.0%

1.6%

2.6%

2.5%

Source: U.S. Department of Commerce. 2012. Census Bureau, American Community Survey Office, Washington,
D.C.[Accessed via EPS-HDT] * The data in this table are calculated by ACS using annual surveys conducted during 2007-2011
and are representative of average characteristics during this period.
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As mentioned, Lake County holds the seat of the Confederated Salish and Kootenai Tribal (CSKT)
government. The Confederated Tribes include the Flathead, Kootenai and Pend d’Oreille Tribes.
However, many other Tribes are represented in the county (Table 82). The 2010 NVUM data reported
a low use of Flathead NF by American Indians and Alaska Natives – only 1.8% of overall visitors
(NVUM 2012). We do not have data regarding how tribes may use the Flathead NF, nor how often
they may do so. Various Tribes may practice specific traditional cultural uses of the national forest,
or gather a variety of forest products according to their tribal customs. See cultural and historical
resouces section for more information.
Table 82. Native American population in Montana and by county*
Population

Montana

Flathead

Lake

Lincoln

Sanders

County
Region

U.S.

Total Population

982,854

90,317

28,628

19,574

11,421

149,940

306,603,772

Total Native
American

61,399

1,178

6,289

420

642

8,529

2,502,653

American Indian
Tribes; Specified

57,206

881

5,880

263

487

7,511

1,976,358

Apache

197

14

0

0

16

30

65,846

Blackfeet

10,879

83

242

22

16

363

25,458

Cherokee

862

112

33

12

4

161

273,202

Cheyenne

5,823

0

180

38

0

218

12,046

Chickasaw

73

13

0

0

0

13

21,394

Chippewa

3,346

93

111

67

35

306

114,937

Choctaw

172

5

22

0

0

27

87,890

Colville

101

0

51

0

0

51

7,926

Comanche

0

0

0

0

0

0

12,216

Cree

502

0

32

0

0

32

2,430

Creek

32

0

0

0

0

0

40,666

Crow

8,882

22

365

6

12

405

11,531

Delaware

4

0

0

0

0

0

7,458

Houma

0

0

0

0

0

0

9,010

Iroquois

129

36

0

11

0

47

46,194

Kiowa

0

0

0

0

0

0

8,832

Lumbee

0

0

0

0

0

0

68,877

Menominee

0

0

0

0

0

0

8,263

Navajo

411

14

27

0

2

43

299,813

Osage

33

0

0

0

0

0

7,378

Ottawa

0

0

0

0

0

0

6,834

Paiute

8

0

4

0

0

4

9,961

Pima

0

0

0

0

0

0

24,618

Potawatomi

148

0

106

0

0

106

18,527

Pueblo

22

0

0

0

0

0

70,715

Puget Sound
Salish

63

0

8

0

0

8

13,515
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Population

Montana

Flathead

Lake

Lincoln

Sanders

County
Region

U.S.

Seminole

7

0

7

0

0

7

14,000

Shoshone

201

13

40

0

0

53

9,054

Sioux

5,005

28

61

30

8

127

121,007

Tohono O'Odham

24

0

0

0

0

0

19,767

Ute

19

0

0

0

0

0

8,525

Yakama

38

0

18

0

6

24

9,173

Yaqui

0

0

0

0

0

0

19,606

Yuman

5

0

0

0

0

0

8,196

All other tribes

20,220

448

4,573

77

388

5,486

491,493

American Indian;
Not Specified

431

113

37

0

0

150

55,123

Alaska Native
Tribes; Specified

310

52

55

26

74

207

104,908

Alaska
Athabaskan

42

0

0

0

13

13

16,299

Aleut

32

0

0

0

0

0

11,648

Eskimo

62

0

55

0

0

55

57,111

Tlingit-Haida

170

52

0

26

57

135

15,017

All other tribes

4

0

0

0

4

4

4,833

Alaska Native;
Not Specified

35

0

0

0

9

9

10,563

American Indian
or Alaska Native;
Not Specified

3,417

132

317

131

72

652

355,701

Source: U.S. Department of Commerce. 2012. Census Bureau, American Community Survey Office, Washington, D.C.
[Accessed via EPS-HDT).* Note: The data in this table are calculated by ACS using annual surveys conducted during 20072011 and are representative of average characteristics during this period.

Table 83. Hispanic population, 2011*
Montana

Flathead
Co.

Lake
Co.

Lincoln
Co.

Sanders Co.

County
Region

U.S.

Total Population

982,854

90,317

28,628

19,574

11,421

149,940

306,603,772

Hispanic or Latino (of any race)

28,368

2,111

1,022

439

216

3,788

49,215,563

Not Hispanic or Latino

954,486

88,206

27,606

19,135

11,205

146,152

257,388,209

White alone

Population

863,867

84,921

19,638

18,481

10,362

133,402

196,730,055

Black or African American
alone

4,117

191

48

28

24

291

37,449,666

American Indian alone

59,210

1,173

6,032

361

631

8,197

2,049,094

Asian alone

5,809

422

143

86

23

674

14,333,034

Native Hawaiian & Oth.Pacific
Is. alone

641

20

0

0

0

20

469,242

Some other race

512

23

0

0

17

40

654,541

20,330

1,456

1,745

179

148

3,528

5,702,577

Two or more races
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Population

Montana

Flathead
Co.

Hispanic or Latino (of any race)

2.9%

2.3%

Not Hispanic or Latino

97.1%

White alone
Black or African American
alone

Lake
Co.

Lincoln
Co.

Sanders Co.

County
Region

U.S.

3.6%

2.2%

1.9%

2.5%

16.1%

97.7%

96.4%

97.8%

98.1%

97.5%

83.9%

87.9%

94.0%

68.6%

94.4%

90.7%

89.0%

64.2%

0.4%

0.2%

0.2%

0.1%

0.2%

0.2%

12.2%

American Indian alone

6.0%

1.3%

21.1%

1.8%

5.5%

5.5%

0.7%

Asian alone

0.6%

0.5%

0.5%

0.4%

0.2%

0.4%

4.7%

Native Hawaiian & Oth.Pacific
Is. alone

0.1%

0.0%

0.0%

0.0%

0.0%

0.0%

0.2%

Some other race

0.1%

0.0%

0.0%

0.0%

0.1%

0.0%

0.2%

Two or more races

2.1%

1.6%

6.1%

0.9%

1.3%

2.4%

1.9%

Percent of Total

Source: U.S. Department of Commerce. 2012. Census Bureau, American Community Survey Office, Washington,
D.C.[Accessed via EPS-HDT] * The data in this table are calculated by ACS using annual surveys conducted during 20072011 and are representative of average characteristics during this period.

In addition to being used for the purposes of assessing Environmental Justice concerns, information
on ethnicity is also important to understand for other reasons (Table 83). For examples, studies
conducted elsewhere in the US indicate that Hispanic groups often like to gather and spend time in
the national forests in larger family groups.

Economic Conditions and Trends
The economic health and well-being of area communities is always a topic of ongoing interest. Public
lands can play a key role in stimulating local employment by providing opportunities for commodity
extraction. In this report, timber, mining, and agriculture are together referred to as commodity
sectors because they have the potential for using public lands for the extraction of commodities. For
example, timber may be harvested from Forest Service lands, and oil and gas development and cattle
grazing may occur on federal lands. The exact number of jobs that rely on the commodity use of
public lands cannot be measured; however, the relative size of the commodity sectors is important to
understand, in order to put the economy related to commodity extraction in perspective. For example,
a county with 90% of its employment in the commodity sectors has a higher chance of being
impacted by decisions that permit (or restrict) timber, mining, and grazing activities on public lands
than a county where only 10% of the workforce is in these sectors.
Public lands can also play an important role in stimulating local employment by providing
opportunities for recreation. Communities adjacent to public lands can benefit economically from
visitors who spend money in hotels, restaurants, ski resorts, gift shops, and elsewhere.

Commodity Sectors
Figure 78 shows the percent of total employment in 2011 accounted for by the commodity sectors
(timber, mining, and agriculture) for each of the analysis area counties, the combined four-county
area, the state of Montana and the nation.
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Figure 78. Percent of total employment by commodity sectors for the four counties in the Flathead NF
analysis area, the State of Montana and the United States

Note that in figure 78 data for timber and mining are from County Business Patterns which excludes
proprietors, government, and railroad. Data for agriculture are from Bureau of Economic Analysis.
The latest year for each data source may vary due to different data release schedules. (Accessed via
EPS-HDT).

The Timber Sector
The counties in the analysis area all derive a higher percentage of their employment from timberrelated industries than either the state or the nation (figure 78). Sanders County and Lincoln County
both derive more than 5 percent of their employment from timber-related industries. Lake County
had the smallest amount of timber-related employment, at 1.8 percent, and Flathead County’s timberrelated employment in 2011 was 3.6 percent.
Many rural western communities have seen changes in their local economies because of changes in
the timber industry that began in the 1990s. During this time period, mill closures occurred
throughout communities in Idaho, Montana, Washington, and Oregon (Ehinger 2001). According to
McIver et al. (2013), from 1998 to 2009 the number of primary wood product facilities in Montana
fell from 220 to 127. In 2009, the number of workers in Montana’s wood and paper products industry
was 7,051, down from the most recent peak of 12,116 employees in 1990. In a more recent update,
Morgan et al. (2013) estimated that employment in 2012 was 6,650 workers. They list the reasons for
the decline in the primary wood industry as: 1) the decline in Federal timber sale program after 1987
and 2) the collapse of the U.S. housing market (2006-2010). They state that the volume harvested
from National Forests in Montana declined 76 percent from 1987 to 1995, and the NFs proportion of
the total harvest in Montana dropped from over 40 percent to approximately 20 percent. In 2006, the
housing market began to collapse, with a severe collapse occurring during 2008 and 2009 when the
country was hit with the “Great Recession”. Although the recession officially ended in June of 2009,
the housing market was slow to recover and in 2011 housing starts were at their lowest level since the
U.S. Census Bureau began tracking them in 2009. Forecasts are for continued growth in the U.S.
economy and an increase in the demand for wood products (Morgan et al. 2013).
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According to Skog et al. (2012), other factors influencing the future of the forest products industry,
besides the economic recovery and housing starts, include the intensity of wood use per unit of
economic activity, global demand and supply, and the long-term value of the dollar. Consumption of
wood for energy, though closely linked to pulp and solidwood products production, will be influenced
by changes in the price of fossil fuel relative to wood fuel, changes in wood energy technologies, and
changes in regulations or incentives. Buongiorno et al. (2012) project that the consumption of
manufactured wood products will grow modestly with only small price changes between now and
2060. However, the consumption and price of fuelwood is expected to increase substantially.
Table 84 shows the breakdown of employment in the forest products industry for the four-county
area, and Table 85 provides information on proprietors in the forest products industry. The breakdown
by firm type varies substantially by county. For Flathead County (the county in the four-county area
with the highest timber-related employment), the 1,133 timber-related jobs were primarily associated
with Veneer, Plywood, & Engineered Wood (an estimated 633 jobs). Timber-related employment in
Lake County is minimal and largely associated with Other Wood Products Manufacturing. In Lincoln
County in 2011 timber-related employment was roughly split between Forestry & Logging and
Sawmills & Paper Mills. Finally, in Sanders County, which has the largest percentage of private
employment in timber-related sectors, the majority of jobs were in Other Wood Product
Manufacturing. Proprietors in the timber industry make up about 2.3 percent of all proprietors in the
four-county area. The majority of these timber-related proprietors are connected to Forestry &
Logging, with the largest number in Flathead County.
Figure 79 shows timber-related employment by county from 1998 to 2011, indexed to 1998
(1998=100). From 1998 to 2011, Lincoln County had the fastest rate of change in timber employment
and Flathead County had the slowest. The pattern of change over this time period differed
substantially by county. Employment in Flathead County and Sanders County remained fairly steady
in the 2000s up until the recession in 2008. In Lincoln County, employment fell almost every year
since 1998, while Lake County saw an upward trend in timber-related employment until the recession
in 2008.
Average annual wages in timber-related industries tend to be relatively high compared to the average
for other sectors. Figure 80 shows average annual wages for timber-related jobs from 1998 to 2011.
Over this period, wages have remained fairly steady, at approximately $48,000 per year for Wood
Products Manufacturing jobs (adjusted for inflation to 2012$), and slightly less for Forestry &
Logging jobs ($44,000 per year). The average annual wage in the four-county area in 2011 was
approximately $34,000 per year.
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Table 84. Employment in timber industry in the four-county Flathead NF analysis area, Montana, and the United States in 2011
Employment

Flathead
County

Lake
County

Lincoln
County

Sanders
County

Analysis
Area

State of
Montana

U.S.

Total Private Employment

31,357

5,038

3,645

1,964

42,004

336,110

113,425,965

Timber

1,133

89

191

128

1,541

3,479

788,310

Growing & Harvesting

151

29

98

33

311

734

63,592

Forestry & Logging

145

26

79

30

280

616

53,034

Support Activities for Forestry

6

3

19

3

31

118

10,558

Sawmills & Paper Mills

925

16

73

13

1,027

2,128

252,163

Sawmills & Wood Preservation

292

14

37

7

350

1,214

79,400

Pulp, Paper, & Paperboard Mills

0

0

36

0

36

36

111,006

Veneer, Plywood, & Engineered Wood

633

2

0

6

641

878

61,757

Wood Products Manufacturing

57

44

20

82

203

617

472,555

Other Wood Product Mfg.

50

44

20

82

196

575

203,184

Converted Paper Product Mfg.

0

0

0

0

0

35

252,008

Gum & Wood Chemical Mfg.

0

0

0

0

0

0

2,665

Wood Cabinet Mfg.

0

0

0

0

0

0

1,091

Wood Office Furniture Mfg.

7

0

0

0

7

7

13,607

Non-Timber

30,224

4,949

3,454

1,836

40,463

332,631

112,637,655

Percent of Total
Timber

3.6%

1.8%

5.2%

6.5%

3.7%

1.0%

0.7%

Growing & Harvesting

0.5%

0.6%

2.7%

1.7%

0.7%

0.2%

0.1%

Forestry & Logging

0.5%

0.5%

2.2%

1.5%

0.7%

0.2%

0.0%

Support Activities for Forestry

0.0%

0.1%

0.5%

0.2%

0.1%

0.0%

0.0%

Sawmills & Paper Mills

2.9%

0.3%

2.0%

0.7%

2.4%

0.6%

0.2%

Sawmills & Wood Preservation

0.9%

0.3%

1.0%

0.4%

0.8%

0.4%

0.1%

Pulp, Paper, & Paperboard Mills

0.0%

0.0%

1.0%

0.0%

0.1%

0.0%

0.1%

Veneer, Plywood, & Engineered Wood

2.0%

0.0%

0.0%

0.3%

1.5%

0.3%

0.1%

Wood Products Manufacturing

0.2%

0.9%

0.5%

4.2%

0.5%

0.2%

0.4%

Other Wood Product Mfg.

0.2%

0.9%

0.5%

4.2%

0.5%

0.2%

0.2%

Converted Paper Product Mfg.

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.2%
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Employment

Flathead
County

Lake
County

Lincoln
County

Sanders
County

Analysis
Area

State of
Montana

U.S.

Gum & Wood Chemical Mfg.

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Wood Cabinet Mfg.

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Wood Office Furniture Mfg.

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Non-Timber

96.4%

98.2%

94.8%

93.5%

96.3%

99.0%

99.3%

Source: County Business Patterns.This table does not include employment data for government, agriculture, railroads, or the self-employed because these are not reported by County
Business Patterns. Estimates for data that were not disclosed are shown in italics. (Accessed via EPS-HDT)

Table 85. Proprietors in timber industry in the four-county Flathead NF analysis area, Montana, and the United States in 2011

Total Proprietors

Flathead County

Lake County

Lincoln
County

Sanders
County

Analysis Area

State of
Montana

U.S.

9,774

2,155

1,695

1,078

14,702

83,651

22,110,628

Timber

146

36

101

57

340

955

71,791

Forestry & Logging

115

25

85

46

271

717

46,232

Wood Products Manufacturing

31

11

16

11

69

238

24,148

Paper Manufacturing

0

0

0

0

0

na

1,411

Non-Timber

9,628

2,119

1,594

1,021

14,362

82,696

22,038,837

Percent of Total
Timber

1.5%

1.7%

6.0%

5.3%

2.3%

1.1%

0.3%

Forestry & Logging

1.2%

1.2%

5.0%

4.3%

1.8%

0.9%

0.2%

Wood Products Manufacturing

0.3%

0.5%

0.9%

1.0%

0.5%

0.3%

0.1%

Paper Manufacturing

0.0%

0.0%

0.0%

0.0%

0.0%

na

0.0%

Non-Timber

98.5%

98.3%

94.0%

94.7%

97.7%

98.9%

99.7%

Source: U.S. Department of Commerce (Accessed via EPS-HDT)
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Figure 79. Timber related employment by county for the four-county Flathead NF analysis area from
1998–2011. Source: County Business Patterns (Accessed via EPS-HDT)
Figure 80. Average annual wages in timber sectors for the four-county Flathead NF Analysis Area from
1998–2011 Source: Bureau of Labor Statistics, 2012. (Accessed via EPS-HDT)
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The Agriculture Sector
Farming and ranching can be a significant portion of the landscape and the local economy. Some
forms of agriculture, such as ranching, may depend on public lands for grazing forage. Others, such
as crop production, may rely on upstream public lands that provide water for irrigation. While
nationwide trends show that fewer people are work in farming, the land in farms is still valuable for a
number of reasons, including the production of food (with gains in production efficiency, fewer
farmers can produce more food than in the past) and the preservation of open space, scenic vistas, and
wildlife habitat [Excerpted from EPS-HDT].
Figure 81 shows the percentage of the land area devoted to farming in the analysis area. More than 15
percent of the land area of the four-county area is agricultural land, ranging from a low of 2.2 percent
in Lincoln County to a high of 66.8 percent in Lake County. The “land development and land use”
section provides information on the conversion of agricultural and other rural lands to developed
lands.
Table 86 shows the number of farms, by type, for the four-county area, the state of Montana and the
U.S. For the analysis area, the largest number of farms (918 or 28.4 percent of farms) is classified as
Beef Cattle Ranch and Farms. The second largest farm type is “Other Crop Farming”, which includes
other crops not listed in the table or farms where no one crop or family of crop(s) account for one-half
or more of the establishment's agricultural production. The largest percentage (41 percent) of farms in
Flathead County and Lincoln County are classified as “Other Crop Farming”, while Lake County and
Sanders County have a higher percentage of Beef Cattle Ranches and Farms. All four counties have
a large number of farms classified as “Animal Aquaculture & Other Animal Products”, which is
comprised of establishments primarily engaged in raising animals and insects (except cattle, hogs and
pigs, poultry, sheep and goats, and aquaculture) for sale or product production. These establishments
are primarily engaged in one of the following: bees, horses and other equine, rabbits and other furbearing animals, etc, and producing products such as honey and other bee products. Establishments
primarily engaged in raising a combination of animals with no one animal or family of animals
accounting for one-half of the establishment’s agricultural production are also included in this
industry group. In general, the types of farms in the four-county area do not differ substantially from
either the state or the nation, with the exception of a lower percentage of farms devoted to Oilseed &
Grain Farming and a larger number devoted to Aquaculture & Other Animal Products.
As shown in figure 78, agriculture accounted for approximately 3.8 percent of total employment in
the four-county area in 2011, ranging from 1.8 percent in Flathead County to 10.5 percent in Sanders
County. Farm jobs, both farm employees and proprietors, have ranged from a low of 2,241 jobs in
1973 to a high of 3,380 jobs in 1999 (figure 82). In 2011, there were 3,246 farm jobs. Proprietors (the
self-employed) have historically made up from 79 percent (in 1974) to 89 percent (1997) of all farm
jobs (figure 83).
Farm earnings are defined as the net income from sole proprietors, partners, and hired laborers arising
directly from the production of agricultural commodities, either livestock or crops. It includes net
farm proprietors' income, wages and salaries, pay-in-kind, and supplements to wages and salaries of
hired farm laborers. It specifically excludes income from non-family farm corporations. Farm
earning, shown in figure 84, tend to be much more volatile than farm jobs and have ranged from a
low of a negative $4.1 million in 2000 to a high of $19.9 million in 2003 for the four-county Flathead
NF analysis area. In 2011, farm earnings for the analysis area were $15 million.

38

Flathead National Forest Assessment

Figure 81. Approximate percent of land area in farms for the four counties in the Flathead NF analysis
area, the State if Montana and the United State in 2007

Source: Census of Agriculture, 2007 [Accessed via EPS-HDT]

The wages paid to farm workers tend to be fairly low. Average earnings for farm workers in 2011
were around $29,000 per year for animal production and $23,000 for crop production, compared to an
average wage of around $34,000 for all jobs in the analysis area (adjusted for inflation to 2012$).
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Table 86. Number of farms by type for the four-county Flathead NF analysis area,the State of Montana, and the U.S. in 2007
Farms by Type

Flathead County

All Farms

Lake County

Lincoln County

Sanders County

Analysis Area

State of Montana

U.S.

1,094

1,280

350

508

3,232

29,524

2,204,792

Oilseed & Grain Farming

64

32

1

3

100

4,197

338,237

Vegetable & Melon Farming

16

28

0

6

50

170

40,589

Fruit & Nut Tree Farming

24

221

3

11

259

344

98,281

Greenhouse, Nursery, etc.

65

21

25

28

139

344

54,889

Other Crop Farming

349

215

103

131

798

7,867

519,893

Beef Cattle Ranch. & Farm.

202

444

75

197

918

9,804

656,475

Cattle Feedlots

12

13

3

6

34

244

31,065

Dairy Cattle & Milk Prod.

6

14

10

3

33

138

57,318

Hog & Pig Farming

17

5

3

2

27

118

30,546

Poultry & Egg Production

27

14

17

15

73

398

64,570

Sheep & Goat Farming

15

15

9

3

42

606

67,254

Animal Aquaculture & Other Animal Prod.

297

258

101

103

759

5,294

245,675

Percent of Total
Oilseed & Grain Farming

5.9%

2.5%

0.3%

0.6%

3.1%

14.2%

15.3%

Vegetable & Melon Farming

1.5%

2.2%

0.0%

1.2%

1.5%

0.6%

1.8%

Fruit & Nut Tree Farming

2.2%

17.3%

0.9%

2.2%

8.0%

1.2%

4.5%

Greenhouse, Nursery, etc.

5.9%

1.6%

7.1%

5.5%

4.3%

1.2%

2.5%

Other Crop Farming

31.9%

16.8%

29.4%

25.8%

24.7%

26.6%

23.6%

Beef Cattle Ranch. & Farm.

18.5%

34.7%

21.4%

38.8%

28.4%

33.2%

29.8%

Cattle Feedlots

1.1%

1.0%

0.9%

1.2%

1.1%

0.8%

1.4%

Dairy Cattle & Milk Prod.

0.5%

1.1%

2.9%

0.6%

1.0%

0.5%

2.6%

Hog & Pig Farming

1.6%

0.4%

0.9%

0.4%

0.8%

0.4%

1.4%

Poultry & Egg Production

2.5%

1.1%

4.9%

3.0%

2.3%

1.3%

2.9%

Sheep & Goat Farming

1.4%

1.2%

2.6%

0.6%

1.3%

2.1%

3.1%

Aquaculture & Other Prod.

27.1%

20.2%

28.9%

20.3%

23.5%

17.9%

11.1%

Census of Agriculture, 2007 (Accessed via EPS-HDT)
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Figure 82. Number of farm jobs in the four-county Flathead NF analysis area from 1970–2011

(Source: Bureau of Economic Analysis, Regional Economic Information System, 2012 [Accessed via EPSHDT])

Figure 83. Farm proprietors as a percent of farm jobs in the four-county Flathead NF analysis area from 1970–
2011

(Source: Bureau of Economic Analysis, Regional Economic Info. System, 2012, accessed via EPS-HDT])
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Figure 84. Farm earnings in the four-county Flathead NF analysis area from 1970–2011
(Source: Bureau of Economic Analysis, Regional Economic Information System, 2012 [Accessed via EPS-

HDT])

Travel and Tourism
The information in this section is drawn from EPS-HDT. EPS-HDT provides information on travel- and
tourism-related sectors of the economy. While the information provided in the report is not an exact measure
of the size of the travel and tourism sectors in the local economy, and it does not measure the type and
amount of recreation on public lands, it can be used to understand whether travel and tourism-related
economic activity is present, how it has changed over time, and whether there are differences between areas.
As defined by EPS-HDT, travel and tourism consists of sectors that provide goods and services to visitors to
the local economy, as well as to the local population. These industries are: Retail trade; passenger
transportation; Arts, entertainment, and recreation; and Accommodation and food.
It is also not known what proportion of the jobs in these sectors is attributable to expenditures by visitors,
including business and pleasure travelers, versus by local residents. Some researchers refer to these sectors as
“tourism-sensitive.” They could also be called “travel and tourism-potential sectors” because they have the
potential of being influenced by expenditures by non-locals. This information is useful for explaining
whether sectors that are likely to be associated with travel or tourism exist, and whether there are differences
between areas. It is less useful as a measure of the absolute size of employment in travel and tourism. To
know this would require detailed knowledge, obtained through surveys and other means, of the proportion of
a sector's employment that is directly attributable to travelers. [Excerpted from EPS-HDT]
Figure 85 shows the percent of total private employment in industries that include travel and tourism. Total
private employment as shown here does not include employment in government, agriculture, railroads, or the
self-employed because these are not reported by County Business Patterns. Around 20 percent of total private
employment in the four-county area is associated with industries connected to travel and tourism, with 13 of
the 20 percent associated with the Accommodation and food sector. The four counties in the analysis area
vary from 16.6 percent of total private employment occurring in travel and tourism-related sectors for Lake
County up to 20.6 percent for Sanders County. For all counties, the largest amount of travel and tourismrelated employment is associated with Accommodation and food service. The Arts, Entertainment, and
Recreation sector comes in second for Flathead County at 3.4 percent of total private employment. The
Retail trade sector ranks second for the other three counties. Passenger transportation accounts for virtually
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none of the employment in the area, with the exception of a small amount in Flathead County. Since 1998,
the number of jobs in tourism and travel related industries in the analysis area has increased from
approximately 6,900 to 8,300 jobs, or around 20 percent (Figure 86).
Though travel and tourism-related industries can benefit local economies by bringing in people from outside
the area to spend money in hotels, restaurants, and on recreational activities, these types of jobs often tend to
be seasonal, leading to higher rates of unemployment during winter months. They are also often part-time.
Figure 87 shows the seasonal unemployment rate for the four counties in the analysis area. In addition to
tourism-related jobs, other sectors, such as timber and agriculture, also contribute to the seasonal
unemployment rate. The pattern of higher unemployment during the warmer seasons is more apparent in
those counties with higher unemployment rates (Lincoln and Sanders) where the unemployment rate in 2011
fell from a high of about 19 percent in January to a low of 12 percent in September. The same general pattern
is seen in Flathead and Lake County though the overall unemployment rate is lower. The pattern is much
less pronounced for the state of Montana and non-existent for the nation.
Jobs in travel and tourism-related sectors also tend to pay substantially lower wages than most other jobs in
an economy. Figures 88 and 89 show the average annual wages and the percentage of jobs for the travel- and
tourism-related sectors in the analysis area. Other than passenger transportation, which supports few jobs in
the area, the wages are extremely low, paying $17,000 per year, or less, compared to the four-county average
wage of $34,000. The lowest paying sector, Accommodation & Food Services, also has the most employees.

Figure 85. Percent of total private employment in industries that include travel and tourism in the four county
Flathead NF analysis area for 2011
(Source: County Business Patterns 2012 [Accessed via EPS-HDT])
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Figure 86. Total jobs in industries that include travel and tourism for the four-county Flathead NF Analysis Area
(Source: County Business Patterns 2012 [Accessed via EPS-HDT])

Figure 87. Seasonal unemployment for four counties in the Flathead NF analysis area for 2011
(Source: Bureau of Labor Statistics 2011 [Accessed via EPS-HDT])
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Figure 88. Average annual wages in industries that include travel and tourism for the four counties in the
Flathead NF analysis area in 2011

Figure 89. Percent of total jobs in industries that include travel and tourism for the four counties in the Flathead
NF analysis area in 2011.

The source for figures 87, 88, and 89 is the Bureau of Labor Statistics, 2012 (Accessed via EPS-HDT).
Natural Amenities and the Economy
Public lands provide recreational, environmental, and lifestyle amenities that can stimulate growth. While
amenities alone are typically not sufficient to foster growth, they have increasingly been shown to contribute
to population growth and economic development. Many factors can contribute to economic growth,
including access to raw materials, workforce quality, availability of investment capital, and transportation
networks. In recent decades, amenities have also become increasingly important for people who can choose
where to live and work, and for businesses that are not subject to location constraints. Employers now
advertise public land amenities to attract and retain a talented workforce. Communities are taking advantage
of nearby public lands to attract new businesses, as well as retirement and investment income. Thus,
amenities provided by public lands can be considered an economic asset. For a public lands manager, this

45

Flathead National Forest Assessment

means proposed activities should be evaluated in the context of how they may impact public lands amenities
and, in turn, an economy that may be dependent on these resources. [Excerpted from EPS-HDT]
A 2003 study by the University of Idaho (Harris et al. 2003) looked at the role of forested lands in economic
development using two models of resource-based economic development – commodity based development
and amenity based development. Their study found that both commodity driven development and amenity
driven development can lead to economic growth but which is better for a community depends upon the
characteristics of the community, and it doesn’t have to be an either or choice. Both development strategies
can be useful in fostering economic growth.
In 1999, the USDA Economic Research Service (ERS) published their “natural amenity” scale (McGranahan
1999). According to the ERS and other sources (e.g, Cordell et al. 2011, Hunter et al. 2005, Harris et al.
2003), population change in rural counties is strongly related to their attractiveness as places to live. Factors
that influence a county’s “attractiveness” include mild climate, varied topography, and proximity to surface
water (ponds, lakes, and shoreline). More specifically, in the ERS study, natural amenities that were shown to
make an area more attractive to live in included warm winters, more days of winter sun, a temperate summer
climate, low summer humidity, topographic variation, and proximity to water. Such natural amenities make
an area attractive to retirees and recreationists and can attract “footloose” workers, or those workers who can
work virtually and are not tied to a particular location. Many of these jobs can be very high paying, as in
software development or other high-tech service industries.
Table 87 shows the “natural amenity” rank of counties (1=low amenities; 7=high) in Montana with the
counties ordered by their “raw score” (scores before rounding to an integer value of 1 to 7) (not shown). With
the median rank being 4, 40 of Montana’s counties ranked as average or slightly above and 16 counties
ranked below average. Of the four counties in the analysis area, only Lake County ranked higher than 4 with
a score of 5. The other three counties received a score of 4. Figure 90 shows the maps of the characteristics
used to rate counties, with darker colors being lower scores (less attractive). The four counties in the analysis
area ranked high in topographic variation, low summer humidity, and temperate summers; low on warm
winters and winter sun; and about average on water area.
EPS-HDT provides other information on natural amenities and related information. One factor studies have
found to be associated with economic growth is the presence of certain types of federal public lands, such as
National Parks and Wilderness. When combined with other factors, such as an educated workforce and
access to major markets via airports, these federal lands have been shown to be statistically significant
predictors of growth. (Eichman et al. 2010, Rasker 2006)
EPS-HDT categorizes federal public lands into three types, A, B, and C, to more easily distinguish lands
according to primary or common uses and/or conservation functions, activities, permitted transportation uses,
and whether they have a special designation (often through Congressional action):
A. Type A lands consist of National Parks and Preserves (NPS), Wilderness (NPS, FWS, FS, BLM),
National Conservation Areas (BLM), National Monuments (NPS, FS, BLM), National Recreation
Areas (NPS, FS, BLM), National Wild and Scenic Rivers (NPS, FS, BLM), Waterfowl Production
Areas (FWS), Wildlife Management Areas (FWS), Research Natural Areas (FS, BLM), Areas of
Critical Environmental Concern (BLM), and National Wildlife Refuges (FWS).
B. Type B lands include Wilderness Study Areas (NPS, FWS, FS, BLM) and Inventoried Roadless
Areas (FS).
C. Type C lands are Public Domain Lands (BLM), O&C Lands (BLM), and National Forests and
Grasslands (FS).
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Type A lands tend to have more managerial and commercial use restrictions than Type C lands, represent
smaller proportions of total land management areas (except within Alaska), and have a designation status less
easily changed than Type B lands. In most other respects Type B lands are similar to Type A lands in terms of
activities allowed. Type C lands generally have no special designations, represent the bulk of federal land
management areas, and may allow a wider range of uses or compatible activities often including commercial
resource utilization such timber production, mining and energy development, grazing, recreation, and largescale watershed projects and fire management options (especially within the National Forest System and
Public Domain lands of the BLM).
As more popularly described, Type A lands are areas having uncommon bio-physical and/or cultural
character worth preserving; Type B lands are areas with limited development and motorized transportation
worth preserving; and Type C lands are areas where the landscape may be altered within the objectives and
guidelines of multiple use. [Excerpted from EPS-HDT)
Figure 91 shows the percentage of the different types of federal land in the five-county analysis area. Around
50 percent of the federal land in the analysis area is classified as either Type A or Type B, similar to the
breakdown for the state of Montana. Flathead County has the largest share of Type A land (55.4 percent), and
Lincoln County has the smallest (3.4%).
Additional information on natural amenities and rural population change can be found in a recent RPA
document entitled “Natural Amenities and Rural Population Migration: A Technical Document Supporting
the Forest Service 2010 RPA Assessment” (Cordell et al. 2011). This study developed an econometric model
that modeled the effects of natural amenities, such as climate and landscape variables, on rural population
migration patterns in the United States between 1990 and 2007. This estimated model was then used to
predict the effects of changes in these variables on rural county net migration and population growth to 2060
under alternative future climate and land use projections (also produced for RPA). In general, their results
estimated that changes in natural amenities would have positive effects on rural population migration trends
in the Intermountain and Pacific Northwest regions. Counties were classified into one of four categories:
Moderate-High positive amenity migration (rural net migration greater than 2 percent), Low to Moderate
positive amenity migration (rural net migration between 0 and 2 percent), Low to Moderate negative amenity
migration (rural net migration between 0 and -2 percent), and Moderate to High negative amenity migration
(rural net migration less than -2 percent).
With the exception of Lake County, amenity migration is anticipated to be positive for counties in the
analysis area. The RPA study estimated that Lincoln and Sanders County will see Low to Moderate positive
amenity migration, regardless of time horizon or climate scenario. The most amenity driven growth is
forecast to occur in Flathead County, which depending upon time horizon and climate scenario, is either
slightly above or slightly below the Moderate to High amenity classification. Lake County is expected to
have Low to Moderate negative amenity driven migration. For reference, the only counties in Montana
forecast to have Moderate to High amenity migration (>= 2 percent) are Gallatin and Madison Counties
(Carbon County, Cascade County, and Missoula County were not included in the analysis). The authors
offered the following limitation and cautions regarding interpreting the results of their study: the model
excludes the effects of births/deaths and immigration on population changes; it does not consider possible
spatial interrelationships and dependencies among counties; and it does not account for significant economic
opportunity or employment changes.
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Table 87. Natural amenity scale for all Montana counties
County

Natural Amenity
Scale (1=Low, 7=High)

County

Natural Amenity
Scale (1=Low, 7=High)

Glacier

6

Ravalli

4

Carbon

5

Deer Lodge

4

Broadwater

5

Big Horn

4

Teton

5

Musselshell

4

Gallatin

5

Yellowstone

4

Lake

5

Toole

4

Park

5

Garfield

4

Beaverhead

5

Mccone

4

Pondera

5

Liberty

4

Madison

5

Phillips

4

Sweet Grass

5

Blaine

4

Lewis And Cl

5

Golden Valle

4

Wheatland

5

Treasure

3

Meagher

5

Valley

3

Flathead

5

Richland

3

Fergus

5

Rosebud

3

Stillwater

5

Prairie

3

Lincoln

4

Carter

3

Sanders

4

Wibaux

3

Granite

4

Chouteau

3

Jefferson

4

Dawson

3

Cascade

4

Powder River

3

Silver Bow

4

Custer

3

Judith Basin

4

Hill

3

Petroleum

4

Fallon

3

Mineral

4

Sheridan

3

Powell

4

Roosevelt

2

Missoula

4

Daniels

2

Source: McGranahan 1999
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Figure 90. Amenity characteristics
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Figure 91. Percent of federal public lands by type for the four county Flathead NF analysis area, the State of
Montana, and the United States
(Data Sources: Rasker, R. 2006. "An Exploration Into the Economic Impact of Industrial Development Versus
Conservation on Western Public Lands." Society and Natural Resources. 19(3): 191-207; U.S. Geological Survey, Gap
Analysis Program. 2012. Protected Areas Database of the United States (PADUS) version 1.3. (Accessed via EPSHDT])

Employment and Income
Employment and income statistics are important indicators of the economic health of an area. Understanding
which industries are responsible for most jobs and which sectors are growing or declining is key to grasping
the type of economy that exists, how it has changed over time, and evolving competitive strengths. It also
provides information on how the commodity sectors and the travel and tourism-related sectors described in
the previous sections fit in with the rest of the economy.
Another important indicator of economic health and wellbeing is the unemployment rate. It is low during
good economic times and high during recessions. In an economic downturn, the rate tends to underestimate
the number of unemployed because some people become discouraged and stop looking for work.
At the individual level, unemployment reduces household income, limits access to health insurance, and
contributes to psychological stress. At the community level, a rise in joblessness reflects a lack of
employment opportunities and places demands on community services.
The level of and changes in per capita income and average earnings are also important for assessing the state
of the economy and the well-being of individuals in the community. Changes in per capita income reflect
economic growth in a community. In addition, comparisons between state and local area per capita income
provide insight into the relative economic well-being of a community. Low per capita income may indicate
that the local economy does not adequately support individuals and families. However, per capita income can
sometimes be misleading. Since total personal income includes income from 401(k) plans as well as other
non-labor income sources like transfer payments, dividends, and rent, it is possible for per capita income to
rise, even if the average wage per job declines over time. In other words, non-labor sources of income can
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cause per capita income to rise, even if people are earning less per job. Also, because per capita income is
calculated using total population and not the labor force as in average earnings per job, it is possible for per
capita income to be relatively low when there are a disproportionate number of children and/or elderly
people in the population. Average earnings, on the other hand, are an indicator of the quality of local
employment, in terms of high-wage jobs.
Employment
Table 90, 91, 92 and 93 use Bureau of Economic Analysis (BEA) data to compare employment by place of
work, type, and industry for the state of Montana and the four-county analysis area. Montana state wages and
salaried employment increased 12.3 percent from 2001 to 2011, down from the 28 percent increase from
1990 to 2000 reported. Except for Flathead, where employment increased by 15.54 percent from 2001 to
2011, all other counties in the analysis area saw employment growth that was slower than for the state as a
whole. Employment increased by less than 1 percent for Lake and Sanders Counties and by only 3 percent
for Lincoln County. This is substantially lower employment growth than experienced in the previous decade,
where employment increases ranged from 48 percent in Flathead and Lake Counties down to 6.8 percent for
Lincoln County.
Table 90, 91, 92, and 93 also display the amount and percentage of employment in each category for 2001
and 2011 as well as the percent change over that period. For all counties and the state of Montana, servicesrelated employment makes up a larger percentage of the economy than does non-service-related jobs. Most
new jobs created in the U.S. economy in the last thirty years have been in services related sectors. From
1990 to 2008, for example, more than 99 percent of net new jobs created in the U.S. economy were in service
sectors. Despite the strong growth of employment in services, the term "services" is often misunderstood.
Services consist of a wide mix of jobs, combining high-wage, high-skilled occupations (e.g., doctors,
software developers) with low-wage, low-skilled occupations (e.g., restaurant workers, tour bus operators).
The service sector typically provides services, such as banking and education, rather than creating tangible
objects. However, some service sectors, such as utilities and architecture, are closely associated with goodsproducing sectors. (Excerpted from EPS-HDT)
In 2011, services-related employment, as a percentage of total employment, ranged from 74 percent of
employment for Flathead County down to 54 percent for Lake. Over the ten years from 2001 to 2011,
services-related employment increased for all counties in the analysis area, ranging from a 3.2 percent
increase in Lake County up to a 25 percent increase in Flathead County. Of the services-related jobs in the
analysis area, in 2011, the top three service sectors in terms of employment were Retail trade (8,454 jobs),
Health care & social assistance (7,047 jobs), and Accommodations & food services (5,892 jobs). The two
services-related sectors that showed the largest percentage increase over the ten year period were as follows:
Flathead County – Real estate and rental and leasing and Management of companies and enterprises, Lake
County – Educational services and Real estate and rental and leasing; Lincoln County – Real estate and
rental and leasing and Educational services; and Sanders County –Administrative and waste services and
Arts, entertainment, and recreation. The two services-related sectors that showed the largest percent
decreases from 2001 to 2011 were as follows: Flathead County – Transportation and warehousing and
Professional and technical services; Lake County – Management of companies and enterprises and
Administrative and waste services; Lincoln County – Information and Wholesale trade, and Sanders County
– Information and Wholesale trade. However, in some cases, the sectors that lost the most jobs in absolute
terms were not the same. For instance, in Lake and Lincoln County, one of the larger sectors,
Accommodations and food services, ranked second in terms of overall job loss at 92 and 64 jobs,
respectively.
In 2011 non-services related jobs (such as farming, forestry, mining, construction, and manufacturing)
accounted for 28.6 percent of total employment in Sanders County down to 16.7 percent in Flathead County.
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For the state as a whole, non-services related employment increased by only 0.6 percent, with the largest
percentage decreases occurring in farming and manufacturing and the largest percentage increase occurring
in mining. Unlike the state, the four counties in the analysis area all saw drops of from 7 to 16 percent in
non-services related employment. For all four counties, the non-services sector with the largest percentage
decrease was manufacturing, which fell 29 percent from 2001 to 2011. The largest percentage increase
occurred in Mining. For more specific information on timber and agriculture, see the Commodity Sector
section of this report. For more information on the analysis area economy and the contribution of Flathead
NF activities to the economy, see the section entitled “The Flathead Economy and National Forest
Contributions.”
The components of employment change from 2000 to 2011 are shown in Table 88. Wage and salary jobs
(people who work for someone else) make up the largest component of employment, from 69 percent of all
jobs in Flathead County to 56 percent of jobs in Sanders County in 2011. However, the number of
proprietors (the self-employed) grew by a larger percentage over this period. In fact, while three of the
counties saw a drop in the number of wage and salary jobs (Lake, Lincoln, and Sanders) only Lincoln
County had a decrease in the number of proprietors. For the other three counties, the increase in the number
of proprietors ranged from 9.6 percent in Lake County up to 25.2 percent in Flathead County For the state of
Montana, wage and salary employment grew by 11.1 percent, while the number of proprietors increased by
19.8 percent.
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Table 88. Components of employment change in the four county Flathead NF analysis area and the State of Montana for 2000–2011
Type of Employment

State of Montana

Flathead County

Lake County

2000

2011

Change 2000-2011

2000

2011

Change 2000-2011

2000

2011

Change 2000-2011

Total Employment

554,952

629,195

74,243

48,918

57,899

8,981

13,788

13,519

-269

Wage and salary jobs

409,172

454,484

45,312

34,441

39,779

5,338

9,364

8,672

-692

Number of proprietors

145,780

174,711

28,931

14,477

18,120

3,643

4,424

4,847

423

Percent of Total

% Change 2000-2011

% Change 2000-2011

% Change 2000-2011

Total Employment

13.4%

18.4%

-2.0%

Wage and salary jobs

73.7%

72.2%

11.1%

70.4%

68.7%

15.5%

67.9%

64.1%

-7.4%

Number of proprietors

26.3%

27.8%

19.8%

29.6%

31.3%

25.2%

32.1%

35.9%

9.6%

Type of Employment

Lincoln County

Sanders County

2000

2011

Change 2000-2011

2000

2011

Change 2000-2011

Total Employment

8,925

8,883

-42

5,076

5,228

152

Wage and salary jobs

5,585

5,549

-36

3,039

2,948

-91

2,280

243

Number of proprietors

3,340

3,334

-6

2,037

Percent of Total

% Change 2000-2011

% Change 2000-2011

Total Employment

-0.5%

3.0%

Wage and salary jobs

62.6%

62.5%

-0.6%

59.9%

56.4%

-3.0%

Number of proprietors

37.4%

37.5%

-0.2%

40.1%

43.6%

11.9%
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Figure 92. Average annual unemployment rate, four-county fnf analysis area, 1990-2012
(Data Sources: U.S. Department of Labor. 2013. Bureau of Labor Statistics, Local Area Unemployment Statistics,
Washington, D.C. (Accessed via EPS-HDT)

Figure 92 uses Bureau of Labor Statistics data to show trends in unemployment rates among the four
counties from 1990 to 2012. Over this period, all four counties in the analysis area have had a higher rate of
unemployment than the state of Montana. With a couple of exceptions, Lincoln County has had the highest
unemployment rate in the four-county analysis year during this time, ranging from a high of 16 percent in
1994 down to 6.4 percent in 2006. Only in 1996 and 2009 did another county in the analysis area, Sanders
County, have a higher unemployment rate than Lincoln County. With the exception of 2001, Sanders County
has had the second highest unemployment rate in the analysis area, ranging from a high of 14.5 percent in
2011 down to 4.9 percent in 2006. Flathead and Lake Counties have experienced much lower unemployment
rates than Lincoln and Sanders Counties. The lowest unemployment rate for both counties occurred in 2006,
when Flathead had an unemployment rate of only 3.6 percent and Lake of 4.5 percent. For Flathead County,
unemployment reached a high of 11 percent in 2010, while the highest rate in Lake County, 9.8 percent,
occurred in 2011.
Income
Income data for the five counties also shows patterns consistent with income trends in other western states.
Table 89shows average earnings per job, per capita personal income, total personal income, and components
of personal income. To understand the data on earnings and income, it is important to understand the
different types of income. Earnings per job is the sum of wage and salary disbursements plus other labor and
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proprietors' income for the area of interest (county or aggregation of counties), divided by total full-time and
part-time employment for the area of interest. Per capita income is the sum of total personal income for the
area of interest divided by the sum of total population in the area. So there are differences in both the
numerator (labor income versus total personal income) and the denominator (employment versus
population). Total personal income includes non-labor sources of income, such as dividends, interest, and
rent; and transfer payments.
Although per capita personal income is increasing for all the counties, per capita personal income in
Montana, at $39,684, is lagging somewhat behind the national average of $42,433 in 2011. For three of the
counties in the analysis area, per capita was substantially lower than both the state and the nation. Lake,
Lincoln, and Sanders Counties’ per capita income ranged from $26,609 in Sanders County to $28,556 in
Lake County. Per capita income in Flathead County in 2011, $36,628, was only slightly lower than the state
average. From 2000 to 2011, the percent change in per capita income was highest in Lincoln County (17.6
percent) and lowest in Flathead County (11.3 percent), compared to only a 17.6 percent increase for the state.
For the analysis area as a whole, as well as for the individual counties, average earnings per job are generally
somewhat higher than per capita income. However, the percent change in average earnings per job from 2000
to 2011 was less than for per capita income in all four counties, ranging from an increase of 3.9 percent in
Lincoln and Sanders Counties up to 10 percent in Lake County.
Non-labor Income
In many places non-labor income can be the single largest component of total personal income, and also the
largest source of new personal income. Nationally, non-labor income represented 33 percent of total personal
income in 2008 and 26 percent of net new personal income from 1990 to 2008. With the baby boom
generation reaching retirement age, it is likely non-labor income will continue to be a growing source of
personal income. Unlike most sources of labor income, non-labor income, which often arrives in the form of
a dividend check or retirement benefit, can be more difficult to see in a local economy. Because non-labor
income is often a large and growing source of personal income, it is important for public land managers to
understand this portion of the economy. When investigating non-labor income some important issues for
public land managers include whether the area is attracting retirees and people with investment income, the
role public lands play in attracting and retaining people with non-labor income, how these people use or
enjoy public lands, and whether these uses or ways of enjoying public lands are at odds with current uses or
management. If public lands resources are one of the reasons growing areas are able to attract and retain nonlabor sources of income, then public lands are important to local economic well-being by contributing to
economic growth and per capita income. If, on the other hand, contracting populations or industries result in
a shrinking labor market, non-labor income may be important as a remaining source of income and can help
stabilize downturns. [Excerpted from EPS-HDT]
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Table 89. Average earnings per job, per capita income (in 2012 dollars), and components of personal income change for the four- county Flathead NF
analysis area and the State of Montana from 1970 to 2011
Location

Type of Income

1970

1980

1990

2000

2011

Percent Change 2000-2011

State of Montana

Average Earnings per Job

$39,836

$37,640

$34,209

$35,555

$39,684

11.6%

Per Capita Income

$21,444

$25,181

$26,962

$31,269

$36,773

17.6%

Components of Personal Income Change, 1970-2011 (thousands of 2012$)
Total Personal Income

14,950,289

19,861,405

21,575,287

28,259,937

36,706,522

29.9%

Labor Earnings

11,172,089

13,330,587

12,862,331

17,341,269

22,137,845

27.7%

Non-Labor Income

3,778,200

6,530,819

8,712,956

10,918,668

14,568,678

33.4%

Dividends, Interest and Rent

2,351,333

4,044,018

5,157,398

6,421,787

7,506,061

16.9%

Transfer Payments

1,426,867

2,486,800

3,555,558

4,496,881

7,062,616

57.1%

Location

Type of Income

1970

1980

1990

2000

2011

Percent Change 2000-2011

Flathead County

Average Earnings per Job

$40,675

$39,987

$34,158

$34,711

$37,135

7.0%

Per Capita Income

$20,584

$25,657

$27,445

$32,904

$36,628

11.3%

Components of Personal Income Change, 1970-2011 (thousands of 2012$)
Total Personal Income

817,528

1,336,115

1,634,219

2,460,390

3,344,218

35.9%

Labor Earnings

603,315

895,379

962,529

1,486,987

1,880,938

26.5%

Non-Labor Income

214,213

440,737

671,691

973,403

1,463,280

50.3%

Dividends, Interest and Rent

128,636

273,435

407,513

607,070

810,269

33.5%

Transfer Payments

85,578

167,302

264,177

366,334

653,011

78.3%

Location

Type of Income

1970

1980

1990

2000

2011

Percent Change 2000-2011

Lake County

Average Earnings per Job

$29,322

$28,636

$27,109

$27,823

$30,606

10.0%

Per Capita Income

$15,396

$19,113

$23,200

$25,164

$28,115

11.7%

Components of Personal Income Change, 1970-2011 (thousands of 2012$)
Total Personal Income

224,663

365,072

488,309

669,061

813,833

21.6%

Labor Earnings

140,487

198,408

249,071

360,393

397,379

10.3%

Non-Labor Income

84,175

166,664

239,238

308,668

416,454

34.9%

Dividends, Interest and Rent

50,093

103,436

137,640

168,950

181,512

7.4%

Transfer Payments

34,082

63,228

101,599

139,718

234,941

68.2%

Location

Type of Income

1970

1980

1990

2000

2011

Percent Change 2000-2011

Lincoln County

Average Earnings per Job

$50,102

$40,718

$36,641

$30,890

$32,082

3.9%
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Location

Type of Income

1970

1980

1990

2000

2011

Percent Change 2000-2011

Per Capita Income

$19,903

$20,371

$22,459

$24,291

$28,566

17.6%

Components of Personal Income Change, 1970-2011 (thousands of 2012$)
Total Personal Income

359,541

362,174

393,008

457,112

558,921

22.3%

Labor Earnings

301,483

253,949

248,753

247,425

255,575

3.3%

Non-Labor Income

58,058

108,225

144,255

209,688

303,346

44.7%

Dividends, Interest and Rent

31,437

52,572

65,900

92,606

107,826

16.4%

Transfer Payments

26,621

55,653

78,355

117,081

195,520

67.0%

Location

Type of Income

1970

1980

1990

2000

2011

Percent Change 2000-2011

Sanders County

Average Earnings per Job

$32,057

$30,922

$28,262

$25,415

$26,394

3.9%

Per Capita Income

$16,743

$19,733

$21,188

$23,456

$26,609

13.4%

Components of Personal Income Change, 1970-2011 (thousands of 2012$)
Total Personal Income

119,080

171,620

183,914

241,292

304,404

26.2%

Labor Earnings

82,217

104,907

99,128

121,452

128,126

5.5%

Non-Labor Income

36,863

66,714

84,786

119,839

176,278

47.1%

Dividends, Interest and Rent

19,378

35,845

39,847

58,111

64,059

10.2%

Transfer Payments

17,485

30,869

44,939

61,729

112,219

81.8%
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For the state of Montana, non-labor earnings were a slightly smaller component of total personal income in
2011 than were labor earnings, which made up 60.3 percent of total personal income (Table 89). For the four
counties in the analysis area, only in Flathead County were labor earnings (56.2 percent) a larger component
of personal income than non-labor earnings. Sanders County had the largest percentage of personal income
attributable to non-labor income at 57.9 percent.
For all four counties the percent change between 2000 and 2011 was substantially higher for non-labor
income than for labor income. The biggest percent change in non-labor income over the period was in
transfer payments, which includes age-related payments, such as social security and Medicare, as well as
income-maintenance payments. Transfer payments increased by 81.8 percent for Sanders County, 78.3
percent for Flathead County, 68.2 percent for Lake County, and 67 percent for Lincoln County.
For the analysis area as a whole, the percentage of non-labor income (20.7 percent) coming from age-related
payments (Table 94), such as social security (which is included in “retirement and disability payments”), is
not substantially different than the state (19.4 percent). However, it is somewhat larger than the percentage
for the nation (17 percent), indicating a relatively older population. For some of the counties, the difference
is much larger. These payments are particularly important in both Lincoln County and Sanders County
where retirement benefits account for more than ¼ of the non-labor income in those counties.
From 1970 to 2011, there was enormous growth in income maintenance transfer payments, which grew from
$8 million to $261 million (2011$) (Figure 93). Although other types of transfer payments have also seen
large increases over this period, the large rise in income-maintenance payments (“welfare”) can have
important implications for social and economic sustainability. It also indicates a need for land management
agencies to pay particular attention to this segment of society when assessing environmental justice impacts.
This is particularly important in Lake County where the percentage of non-labor income derived from
income-maintenance payments (at 6.7 percent) is higher than either the state (4.6 percent) or the nation (6.3
percent).
Table 90. Employment by industry and percent of total employment for Flathead and Lake County Flathead NF
analysis area and the State of Montana for 2001–2011
State of Montana

Flathead County

Lake County

2001

2011

Change
20012011

2001

2011

Change
20012011

2001

2011

Change
20012011

Total Employment (number of
jobs)

560,432

629,195

68,763

50,173

57,899

7,726

13,440

13,519

79

Non-services related

108,698

109,388

690

11,159

9,681

-1,478

3,803

3,177

-626

Farm

32,383

29,321

-3,062

1,154

1,070

-84

1,319

1,288

-31

Forestry, fishing, & related
activities

6,869

6,777

-92

769

626

-143

240

213

-27

Mining (including fossil fuels)

6,953

12,342

5,389

297

556

259

53

98

45

Construction

38,103

40,537

2,434

4,810

4,514

-296

1,026

968

-58

Manufacturing

24,390

20,411

-3,979

4,129

2,915

-1,214

1,165

610

-555

Services related

361,603

423,568

61,965

34,295

42,878

8,583

7,089

7,314

225

Total by Industry

Utilities

3,239

3,224

-15

174

201

27

109

97

-12

Wholesale trade

17,181

17,555

374

933

1,137

204

164

159

-5

Retail trade

68,969

70,551

1,582

6,629

7,231

602

1,473

1,413

-60

Transportation and

17,409

18,136

727

1,394

1,264

-130

250

204

-46
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State of Montana
Total by Industry

2001

2011

Flathead County

Change
20012011

2001

2011

Lake County

Change
20012011

2001

2011

Change
20012011

warehousing
Information

9,439

8,852

-587

729

759

30

147

163

16

Finance and insurance

20,182

25,628

5,446

1,755

2,352

597

357

413

56

Real estate and rental and
leasing

18,888

30,985

12,097

2,346

4,385

2,039

364

617

253

Professional and technical
services

27,998

34,299

6,301

3,294

3,032

-262

436

546

110

Management of companies
and enterprises

1,410

2,329

919

127

219

92

97

56

-41

Administrative and waste
services

21,282

27,889

6,607

2,782

3,798

1,016

458

326

-132

Educational services

5,647

8,425

2,778

445

735

290

64

116

52

Health care and social
assistance

55,713

68,796

13,083

4,319

6,330

2,011

1,311

1,380

69

Arts, entertainment, and
recreation

13,927

18,817

4,890

1,558

2,177

619

248

247

-1

Accommodation and food
services

46,109

50,647

4,538

4,677

5,546

869

844

752

-92

Other services, except public
administration

34,210

37,435

3,225

3,133

3,712

579

768

825

57

Government

90,131

96,239

6,108

4,719

5,340

621

2,625

3,028

403

Table 91. Employment by industry and percent of total employment for Flathead and Lake County Flathead NF
analysis area and the State of Montana for 2001–2011
State of Montana

Flathead County

2001

2011

Percent
Change
2001–
2011

0.6%

22.2%

16.7%

4.7%

-9.5%

2.3%

1.2%

1.1%

-1.3%

Mining (including fossil fuels)

1.2%

2.0%

77.5%

Construction

6.8%

6.4%

6.4%

9.6%

7.8%

-6.2%

7.6%

7.2%

-5.7%

Manufacturing

4.4%

3.2%

-16.3%

8.2%

5.0%

-29.4%

8.7%

4.5%

-47.6%

Services related

64.5%

67.3%

17.1%

68.4%

74.1%

25.0%

52.7%

54.1%

3.2%

Utilities

0.6%

0.5%

-0.5%

0.3%

0.3%

15.5%

0.8%

0.7%

-10.8%

Percent of Total by Industry

2001

2011

Non-services related

19.4%

17.4%

Farm

5.8%

Forestry, fishing, & related
activities

Total Employment

%
Change
2001–
2011

Lake County

2001

2011

%
Change
2001–
2011

-13.2%

28.3%

23.5%

-16.5%

1.8%

-7.3%

9.8%

9.5%

-2.4%

1.5%

1.1%

-18.6%

1.8%

1.6%

-11.3%

0.6%

1.0%

87.2%

0.4%

0.7%

84.9%

12.3%

15.4%

0.6%

Wholesale trade

3.1%

2.8%

2.2%

1.9%

2.0%

21.9%

1.2%

1.2%

-3.0%

Retail trade

12.3%

11.2%

2.3%

13.2%

12.5%

9.1%

11.0%

10.5%

-4.1%

Transportation and

3.1%

2.9%

4.2%

2.8%

2.2%

-9.3%

1.9%

1.5%

-18.3%
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State of Montana

Flathead County

Lake County

2001

2011

%
Change
2001–
2011

Information

1.7%

1.4%

-6.2%

1.5%

1.3%

4.1%

1.1%

1.2%

10.9%

Finance and insurance

3.6%

4.1%

27.0%

3.5%

4.1%

34.0%

2.7%

3.1%

15.7%

Real estate and rental and
leasing

3.4%

4.9%

64.0%

4.7%

7.6%

86.9%

2.7%

4.6%

69.5%

Professional and technical
services

5.0%

5.5%

22.5%

6.6%

5.2%

-8.0%

3.2%

4.0%

25.2%

Management of companies
and enterprises

0.3%

0.4%

65.2%

0.3%

0.4%

72.4%

0.7%

0.4%

-42.3%

Administrative and waste
services

3.8%

4.4%

31.0%

5.5%

6.6%

36.5%

3.4%

2.4%

-28.8%

Educational services

1.0%

1.3%

49.2%

0.9%

1.3%

65.2%

0.5%

0.9%

81.3%

Health care and social
assistance

9.9%

10.9%

23.5%

8.6%

10.9%

46.6%

9.8%

10.2%

5.3%

Arts, entertainment, and
recreation

2.5%

3.0%

35.1%

3.1%

3.8%

39.7%

1.8%

1.8%

-0.4%

Accommodation and food
services

8.2%

8.0%

9.8%

9.3%

9.6%

18.6%

6.3%

5.6%

-10.9%

Other services, except public
administration

6.1%

5.9%

9.4%

6.2%

6.4%

18.5%

5.7%

6.1%

7.4%

Government

16.1%

15.3%

6.8%

9.4%

9.2%

13.2%

19.5%

22.4%

15.4%

Percent of Total by Industry

2001

2011

Percent
Change
2001–
2011

2001

2011

%
Change
2001–
2011

warehousing

All employment data are reported by place of work. Estimates for data that were not disclosed are shown in
italics. Data Sources: U.S. Department of Commerce. 2011. Bureau of Economic Analysis, Regional
Economic Information System, Washington, D.C. Table CA25N. (Accessed via EPS-HDT)
Table 92. Employment by industry and percent of total employment for Lincoln and Sanders County for 2001–
2011
Lincoln County
Total by Industry

2001

2011

Sanders County

Change
2001-2011

2001

2011

Change 20012011

Total Employment (number of jobs)

8,621

8,883

262

5,193

5,228

35

Non-services related

2,400

2,129

-271

1,613

1,493

-120

Farm

332

337

5

595

551

-44

Forestry, fishing, & related activities

565

355

-210

266

162

-104

Mining (including fossil fuels)

42

259

217

59

121

62

Construction

659

794

135

347

408

61

Manufacturing

802

384

-418

346

251

-95

Services related

4,824

5,459

635

2,667

3,018

351

Utilities

5

5

0

55

47

-8

Wholesale trade

90

75

-15

90

67

-23

Retail trade

1,020

1,046

26

475

539

64
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Lincoln County
Total by Industry

2001

Transportation and warehousing

231

2011

Sanders County

Change
2001-2011

223

-8

2001
175

Change 20012011

2011
177

2

Information

137

92

-45

50

35

-15

Finance and insurance

226

181

-45

108

108

0

Real estate and rental and leasing

355

634

279

205

276

71

Professional and technical services

256

306

50

135

169

34

Management of companies and enterprises

8

0

-8

3

0

-3

Administrative and waste services

255

353

98

58

85

27

Educational services

33

51

18

142

121

-21

Health care and social assistance

812

1,102

290

484

569

85

Arts, entertainment, and recreation

168

207

39

69

95

26

Accommodation and food services

592

528

-64

336

398

62

Other services, except public administration

636

656

20

282

332

50

Government

1,485

1,276

-209

752

717

-35

Table 93. Employment by industry and percent of total employment for Lincoln and Sanders County for 2001–
2011
Lincoln County
Percent of Total by Industry

2001

2011

Total Employment

Sanders County
Percent
Change
2001–2011

2001

2011

3.0%

Percent
Change
2001–2011
0.7%

Non-services related

27.8%

24.0%

-11.3%

31.1%

28.6%

-7.4%

Farm

3.9%

3.8%

1.5%

11.5%

10.5%

-7.4%

Forestry, fishing, & related activities

6.6%

4.0%

-37.2%

5.1%

3.1%

-39.1%

Mining (including fossil fuels)

0.5%

2.9%

516.7%

1.1%

2.3%

105.1%

Construction

7.6%

8.9%

20.5%

6.7%

7.8%

17.6%

Manufacturing

9.3%

4.3%

-52.1%

6.7%

4.8%

-27.5%

Services related

56.0%

61.5%

13.2%

51.4%

57.7%

13.1%

Utilities

0.1%

0.1%

-3.2%

1.1%

0.9%

-14.5%

Wholesale trade

1.0%

0.8%

-16.6%

1.7%

1.3%

-25.6%

Retail trade

11.8%

11.8%

2.5%

9.1%

10.3%

13.5%

Transportation and warehousing

2.7%

2.5%

-3.5%

3.4%

3.4%

1.1%

Information

1.6%

1.0%

-32.8%

1.0%

0.7%

-30.0%

Finance and insurance

2.6%

2.0%

-19.9%

2.1%

2.1%

0.0%

Real estate and rental and leasing

4.1%

7.1%

78.6%

3.9%

5.3%

34.6%

Professional and technical services

3.0%

3.4%

19.5%

2.6%

3.2%

25.5%

Management of companies and enterprises

0.1%

0.0%

-100.0%

0.1%

0.0%

-100.0%

Administrative and waste services

3.0%

4.0%

38.4%

1.1%

1.6%

45.5%

Educational services

0.4%

0.6%

54.5%

2.7%

2.3%

-15.1%

Health care and social assistance

9.4%

12.4%

35.7%

9.3%

10.9%

17.6%
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Lincoln County
Percent of Total by Industry

2001

2011

Sanders County
Percent
Change
2001–2011

2001

2011

Percent
Change
2001–2011

Arts, entertainment, and recreation

1.9%

2.3%

23.2%

1.3%

1.8%

37.7%

Accommodation and food services

6.9%

5.9%

-10.8%

6.5%

7.6%

18.5%

Other services, except public administration

7.4%

7.4%

3.1%

5.4%

6.4%

17.7%

Government

17.2%

14.4%

-14.1%

14.5%

13.7%

-4.7%

Figure 93. Components of non-labor income, Flathead NF analysis area, 1970-2011
Table 94. Non-labor income, Flathead NF analysis area, 2011
Non-Labor Income

Flathead
Co.

Lake
Co.

Lincoln Co.

Sanders
Co.

MT

Flathead
NF Impact
Area

U.S.

Total Non-Labor Income
($1000)

1,463,280

416,454

303,346

176,278

14,568,678

2,359,357

4,505,347,301

Percent of non-labor income made up by the various components
Dividends, Interest, Rent

55.4%

43.6%

35.5%

36.3%

51.5%

49.3%

47.4%

Total Transfer Payments

44.6%

56.4%

64.5%

63.7%

48.5%

50.7%

52.6%

1. Government payments to
individuals

43.2%

54.8%

63.0%

62.2%

46.9%

49.2%

51.0%

a. Retirement & disability
insurance benefits

18.9%

20.7%

26.2%

26.5%

19.4%

20.7%

17.0%

b. Medical payments

15.0%

21.3%

23.5%

22.9%

17.5%

17.8%

22.1%

i. Medicare

9.1%

11.1%

14.8%

14.3%

10.5%

10.6%

12.4%

ii. Medicaid

5.0%

9.2%

7.8%

7.7%

6.2%

6.3%

9.2%
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Flathead
Co.

Lake
Co.

Lincoln Co.

Sanders
Co.

MT

Flathead
NF Impact
Area

U.S.

iii. Military

0.5%

0.6%

0.6%

0.5%

0.4%

0.6%

0.3%

c. Income maintenance
benefits ("welfare")

3.9%

6.7%

5.9%

5.3%

4.6%

4.7%

6.3%

d. Unemployment insurance
benefits

2.3%

2.0%

3.3%

2.8%

1.7%

2.4%

2.5%

e. Veterans benefit payments

1.9%

2.1%

3.4%

3.9%

2.3%

2.3%

1.4%

f. All other gov't payments to
individuals

1.1%

1.7%

0.7%

0.7%

1.4%

1.1%

1.6%

2. Payments to nonprofit
institutions

0.8%

0.9%

0.9%

0.9%

0.9%

0.9%

0.9%

3. Business payments to
individuals

0.3%

0.4%

0.3%

0.4%

0.4%

0.3%

0.4%

Non-Labor Income
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Wildland Dependency
Wildland dependency is a measure of a community’s reliance on industries tied to natural resource-based
industries. Wildland dependency is calculated as the percentage of county total labor income (employee
compensation and proprietor income) earned in five wildland resource areas (timber, mining, grazing,
recreation and wildlife, and Federal wildland-related employment (e.g. Forest Service, Department of
Interior agencies, etc.)) (Gebert and Odell 2007). The National Forest-Dependent Rural Communities
Economic Diversification Act of 1990 (Public Law 101-624) defined a county as being wildland dependent if
15 percent or more of their total county labor income (primary and secondary income) came from industries
associated with forest resources. Primary income is income derived directly from the industrial sectors
constituting the primary wildland industries and secondary income is that derived from indirect and induced
effects associated with primary income (the multiplier effect) (Gebert and Odell 2007). Indirect effects are
felt by the producers of materials used by the directly affected industries. Induced effects occur when
employees of the directly and indirectly affected industries spend the wages they receive.
Data from the 2007 Gebert and Odell study showed that, of the four counties in the Flathead NF analysis
area, Lincoln and Sanders Counties had the most reliance on natural resource industries from the standpoint
of primary labor income in 2000 (Table 95), with Lincoln County deriving more than 37 percent of its total
primary county labor income from natural resource-based industries and Sanders County deriving nearly 18
percent. In 2000, Flathead County’s primary wildland dependence was around 13 percent, while Lake
County’s was only 7 percent. When counting both primary and secondary labor income derived from natural
resource industries, all but Lake County exceeded the 15 percent criterion for wildland dependence with
Flathead County deriving 20 percent, Lincoln County 57 percent, and Sanders County 28 percent of total
county labor income from natural resource dependent economic activities and the associated indirect and
induced effects. Even when accounting for the additional economic activity associated with the secondary
effects, Lake County only derived around 12 percent of their total labor income from natural resource
dependent economic activities in 2000.
The wildland dependency numbers were recently updated using data from 2010 (Table 95). These numbers
show a drop in wildland dependency for all counties, though the decrease was much more substantial for
some counties than for others. The decrease in primary income was greatest for Lincoln County, where the
percentage primary labor income coming from wildland-based industries fell 13.4 points, from 37.2 percent
to 23.8 percent. The decreases in primary wildland dependence for the remaining three counties were all
around 4 percentage points. Lincoln and Sanders Counties both show an increase in dependence in mining,
with primary dependence on mining increasing 6.7 percentage points for Lincoln County and 3.8 percentage
points for Sanders County. All four counties saw a reduction in dependence on timber-related industries over
the ten-year period. During this period, the percent of labor income derived from timber-related industries in
Lincoln County fell 21.3 percentage points, from 26.2 percent in 2000 to 4.9 percent in 2010. The rest of the
counties saw decreases of 2 to 4 percentage points. For Lake County, though timber dependency only
dropped four percentage points from 2000 to 2010, dependency on timber in 2010 was almost zero. In
2010, Lincoln and Sanders County still met the 15 percent criterion for wildland dependency, at 31.7 percent
and 18.6 percent of total labor income derived from wildland-related industries. Flathead’s dependency had
dropped to around 13 percent and Lake County’s dependency decreased to 4 percent.
Additionally, with the exception of Flathead County, the secondary impacts (the indirect and induced effects
associated with the primary income) are much smaller than those calculated in 2000. This is primarily due to
both the decrease in the direct impacts as well as the multipliers used to compute the secondary impacts. In
the earlier study, multi-county impact areas, called component economic areas (labor areas defined by the
Bureau of Economic analysis), were purchased from Micro-IMPLAN Group ([MIG] located in Stillwater,
MN). Therefore, each county in the multi-county impact areas had the same multipliers. When the
dependency calculations were redone, county-level impact models were ran, allowing for county- and sector64
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specific multipliers to be calculated. This was not possible in the earlier 2000 analysis due to computing
limitations. Multipliers for a larger geographical area (for example, a state or multi-county area) are generally
larger than those for a smaller area (for example, a county). Larger geographical areas generally have a
greater capacity to respend primary (direct) income, the multiplier effect, than do smaller areas. A larger
portion of the primary income received by smaller units is commonly spent in areas outside the county for
goods and services, a process called “leakage.”
Table 95. Comparison of wildland dependency (percent of total county labor income derived from wildlandbased industries) for the Four Counties in the Flathead NF Analysis Area for 2000 and 2010

Grazing

Timber

Mining

Govt.

Rec.

Flathead

0.07

5.70

0.57

1.44

5.09

12.85

7.29

20.14

Lake

1.07

4.25

0.65

0.81

0.57

7.35

4.79

12.14

County

2000

2010

Percent Primary*

Total
Primary

Year

Secondary

Total

Lincoln

0.13

26.18

0.10

6.10

4.72

37.23

19.55

56.78

Sanders

1.35

8.10

0.41

3.32

4.74

17.92

10.03

27.94

Flathead

0.06

3.67

1.44

1.92

1.30

8.38

4.67

13.06

Lake

0.24

0.74

0.75

0.81

0.13

2.67

1.49

4.15

Lincoln

0.07

4.88

6.79

9.84

2.23

23.81

7.95

31.76

Sanders

0.23

4.10

3.18

4.23

2.12

13.85

4.80

18.65

Note: Government (Govt.) includes the labor income associated with employment by Federal government wildland management
agencies.

Federal Land Payments to States
In recognition that states cannot tax federal lands within their boundaries and that these lands create a fiscal
burden on the states, policies provide for funding from federal lands to local governments through two
programs: Payments in Lieu of Taxes (PILT) and what is commonly termed “Payments to States”, “RevenueSharing Payments” or “Secure Schools and Roads” funding. In rural counties these funds can be an important
source of funding to maintain roads and provide support for schools.
PILT funds derive from a 1976 law (Public Law 94-565) that provides funds to local governments based on
the amount of federal lands within their jurisdiction. These payments are affected by federal funding
limitations, prior year “Payments to States”, and formulas based on county populations. Based on annual
congressional appropriation decisions, PILT payments may not always be fully funded and historically have
not been. By 2000 this lack of funding had caused counties to receive only about 42 percent of what was
authorized (Schuster and Gebert 2001). However, on October 3, 2008, Congress enacted the Emergency
Economic Stabilization Act of 2008 (Public Law 110-343), which authorized counties to receive their full
PILT entitlement from 2008 through 2012 and payments increased substantially.
“Payments to States" or "Revenue-Sharing Payments" to counties are based on a 1908 law that allocated ten
percent of the gross revenues generated from timber harvest, grazing, mining, and all other uses from the
federal lands within their jurisdictions. The Weeks Law of 1911 increased the amount of payments from ten
to twenty-five percent. These “twenty-five percent monies” were mandated to be used for schools and roads.
With diminishing commercial uses of federal lands, in 2000 the President signed the Craig-Wyden bill that
became the Secure Rural Schools and Community Self Determination Act (PL 106-393). The purpose of this
Act was to address diminishing amounts of the twenty-five percent monies. The new law allowed counties
the option of continuing to receive the twenty-five percent amount or to elect to receive a fixed amount based
on the average of the three highest years between 1986 and 1999. On October 3, 2008 the Secure Rural
Schools and Community Self-Determination Act of 2000 (SRS Act) was amended and reauthorized in P.L.
65
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110-343. The amended SRS Act gives counties the option between two payment methods. The payment
options were (1) a newly modified 25 percent seven year rolling average payment of receipts from national
forest lands or (2) a share of the State payment as calculated under the new SRS Act. The new formula uses
multiple factors, including acres of federal land within an eligible county, average three highest 25-percent
payments, and an income adjustment based on the per capita personal income for each county. This Act was
reauthorized in 2012 for one more year.
Table 96 and Table 97 show the trends in PILT payments for thirteen western states and the per acre
entitlement for these states. Table 98 shows the trends in PILT payments for all Montana counties for 2000 to
2002 compared to 2010 to 2012.The state of Montana ranks in about the middle of the 13 Western states with
respect to PILT payments, receiving $26.2 million in 2012 (Table 96). The largest PILT payment went to the
state of California, while the lowest (not counting Hawaii) went to the state of Oregon. Looking atTable 96,
it is easy to see the jump in payments that occurred in 2008 as a result of the Emergency Economic
Stabilization Act. For the state of Montana, payments went from $17.2 million in 2007 to $27.3 million in
2008.
Table 97 shows PILT entitlement acres, PILT payments, and PILT payments per entitlement acre for 1999
and 2012 for the 13 western states, sorted by the payment per acre in 2012. Hawaii and New Mexico receive
the highest payments per acre of entitlement land, at $2.47 per acre and $1.55 per acre, respectively. Hawaii,
however, receives little in overall funds. New Mexico, on the other hand, ranks third in overall funding. The
states with the smallest amount of PILT payment per acre are Alaska and Nevada, at $0.12 per acre and $0.42
per acre. Montana ranks 7th out of the 13 western states, with a per acre PILT payment of $0.96 in 2012.
Table 97 also illustrates the jump in payments that occurred after 2007. In 1999, Montana’s PILT payment
per acre was only $0.36.
Table 98 shows total PILT payments and payments per acre of entitlement land for all of the Montana
counties, ranked by the total amount received in 2012. Lewis and Clark County received the highest PILT
payment in 2012, $2.2 million. Treasure County received the smallest payment, $254 (Daniels County
received no PILT payments in 2012). In 2012, Flathead County received the highest PILT payments for the
four-county analysis area, ranking second in the state at $2.1 million. Lincoln County ranked 16th in the
state, at $595 thousand; Lake County ranked 22nd at $390 thousand, and Sanders County came in 27th, at
$310 thousand. Many counties in Montana saw a significant increase in PILT payments after 2008.
Payments in Lincoln, Lake, and Sanders Counties more than doubled, while payments in Flathead County
increased by around 50 percent. The number of total entitlement acres for the four-county area changed very
little from 2002 to 2012. The only county seeing more than a small change was Lake County, where
entitlement acres increased 18,493 acres from 2002 to 2012 due entirely to an increase in FS acres.
Table 99 shows the Forest Service revenue sharing payments, ranked by the 1991 to 2000 county average.
These are the funds counties received as “Forest Receipts” or “twenty five percent” monies. Three of the four
counties in the analysis area (Lincoln, Sanders, and Flathead) received the highest average revenue sharing
payments out of all of Montana’s 56 counties. Lincoln County received, on average, $6.7 million annually
from 1991 to 2000. Sanders County averaged around $1.9 million per year in revenue sharing payments and
Flathead County around $1.4 million annually. All other Montana counties averaged less than $1 million
annually. Lake County, the remaining county in the four-county analysis area, averaged about $105,000
annually. However, only Flathead County and Lake County received the vast majority of their money from
activities on the Flathead NF. Lincoln County’s payments came primarily from activities on the Kootenai NF
and Sanders County’s payments from activities on the Lolo NF.
Table 100 shows the Secure Rural School Act payments for Montana’s Counties, ranked by the 2001 to 2010
average of payments. As with revenue sharing payments, Lincoln, Sanders, and Flathead Counties again have
the highest payments out of all of Montana’s counties. From 2001 to 2010, Lincoln County averaged $7
66
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million in SRSA payments, which was only a slight increase over their average revenue sharing payments of
the previous decade. From 2001 to 2010, Sanders County’s SRSA payments averaged $2.4 million, a nearly
25 percent increase over their revenue sharing payments of the previous decade. Flathead County
experienced the largest percentage increase with the switch to the SRSA payments, with SRSA payments of
$2 million annually, a 45 percent increase from the previous decade of revenue sharing payments. In 2008,
the formula for computing SRSA payments changed (and was retroactive to 2008). This change had a
substantial impact on the payment received by some counties and little effect on others. For the four counties
in the analysis area, Sanders County was the most impacted by this change, with payments almost doubling
from 2007 to 2008. The changes were much smaller for the other three counties. However, some counties in
Montana saw their payments increase more than 400 percent from 2007 to 2008.
Figure 94 graphs FS revenue sharing and Secure Rural School Act payments from 1986 to 2010. This figure
clearly illustrates the growth in revenue-sharing payments up to 1994 and the sharp drop from 1994 to 2000.
It also shows the effect of the Secure Rural School Act payments, which started in 2001, and the increase in
the payments in 2008. Figure 95 shows the timber harvest on the Flathead National Forests during this same
time period. In 1988, the Flathead NF harvested nearly 122 million board feet (MMBF) of timber; in 2011.
The smallest amount of timber was harvested in 2001, when only 6 MMBF was harvested. After 2003,
harvests began to increase somewhat, and in 2012, the harvest on the Flathead NF was 28 MMBF. Although
the decrease in timber harvests that precipitated the passage of the Secure Rural Schools Act has leveled off
some, harvests would need to return to something close to the levels in the early 1990s to come close to
providing the same amount of revenue as the Secure Rural Schools Act payments have been providing.
The importance of these payments to some of the analysis area counties is illustrated in Figure 96, which
compares federal land payments to total county general revenue in 2007 (the most recent data available from
the Census of Governments). Overall, federal land payments make up approximately 11.4 percent of the
total county general revenue for the four counties in the Flathead NF analysis area. Lincoln County is the
most dependent on federal land payments, with more than 40 percent of the county’s general revenue coming
from federal land payments. Sanders County also depends on federal land payments for a substantial part of
their revenue, more than 18 percent. Flathead and Lake Counties are much less dependent on these funds, at
5.2 percent and 1.8 percent respectively.
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Table 96. Payments (millions of dollars) in lieu of taxes for thirteen western states from 1995–2012
State

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

California

9.6

11.0

11.1

12.0

12.8

14.3

20.9

22.8

19.2

19.1

19.0

21.1

21.0

33.2

34.4

36.8

38.0

40.3

Utah

8.7

9.6

9.3

9.5

9.8

10.4

15.4

16.1

18.7

19.1

19.6

20.1

20.1

32.2

33.1

34.3

34.7

36.0

New Mexico

10.5

11.8

11.2

11.4

11.6

12.3

18.0

19.0

21.4

22.0

22.4

22.8

22.7

36.1

37.0

32.2

32.9

34.8

Arizona

8.4

9.6

9.4

10.0

10.3

11.0

16.1

16.9

18.0

18.7

19.2

19.0

19.1

30.7

31.7

27.8

31.5

32.9

Colorado

6.6

7.8

8.1

8.5

9.3

10.3

15.2

14.5

17.6

17.6

16.8

17.5

17.4

28.3

28.7

24.3

27.0

27.7

Alaska

4.7

4.9

6.8

8.1

8.7

9.1

13.3

14.0

15.2

15.6

15.8

16.1

16.2

25.1

25.7

24.9

25.5

26.9

Idaho

7.1

8.0

7.7

8.0

8.4

8.8

13.5

13.9

15.0

15.3

15.9

16.3

16.6

25.8

26.4

25.3

25.6

26.6

Montana

7.7

8.9

8.9

9.3

9.8

10.1

15.7

16.2

16.9

16.7

17.2

17.3

17.2

27.3

28.1

23.5

24.7

26.2

Wyoming

5.7

7.2

7.5

7.7

8.0

8.3

12.2

12.9

14.3

14.6

14.8

15.2

15.4

24.2

25.6

22.7

25.7

25.3

Nevada

6.5

7.1

6.9

7.0

7.2

7.6

11.0

11.5

13.1

13.5

13.7

14.1

13.9

22.6

23.3

22.8

22.9

23.9

Washington

4.8

2.2

2.8

3.3

3.7

4.2

6.6

7.2

5.1

5.9

6.3

6.6

6.7

10.7

10.8

12.8

13.8

15.3

Oregon

2.8

3.5

3.5

3.8

3.7

4.5

6.9

7.6

6.0

6.2

6.4

6.6

6.6

10.1

15.0

12.7

13.1

14.0

Hawaii

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.2

0.2

0.2

0.2

0.3

0.3

0.3

0.3

0.3

Table 97. Entitlement acres, payments in lieu of taxes and payments in lieu of taxes per entitlement acre for thirteen western states in 1999 and 2012
1999

2012

State

Entitlement
Acres

Total PILT

PILT per
Entitlement
Acre

Entitlement
Acres

Total PILT

PILT per
Entitlement Acre

Hawaii

13,267

$14,500

$1.09

135,457

$334,977

$2.47

New Mexico

22,571,110

$11,597,426

$0.51

22,510,418

$34,805,383

$1.55

Washington

11,485,941

$3,707,574

$0.32

11,823,901

$15,340,025

$1.30

Colorado

23,617,846

$9,294,770

$0.39

23,722,680

$27,724,576

$1.17

Arizona

27,539,895

$10,275,296

$0.37

28,207,029

$32,886,575

$1.17

Utah

32,440,085

$9,783,359

$0.30

32,827,408

$36,038,626

$1.10

Montana

27,210,659

$9,846,022

$0.36

27,294,552

$26,151,999

$0.96

California

42,820,923

$12,789,337

$0.30

43,919,805

$40,272,053

$0.92

Wyoming

29,933,836

$7,969,204

$0.27

29,865,607

$25,315,295

$0.85

Idaho

32,328,703

$8,354,480

$0.26

32,596,479

$26,560,218

$0.81
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1999

2012

State

Entitlement
Acres

Total PILT

PILT per
Entitlement
Acre

Entitlement
Acres

Total PILT

PILT per
Entitlement Acre

Oregon

28,733,148

$3,720,267

$0.13

31,220,951

$14,004,966

$0.45

Nevada

56,856,175

$7,180,805

$0.13

56,706,000

$23,917,845

$0.42

Alaska

104,823,543

$8,734,619

$0.08

225,334,609

$26,894,462

$0.12

Rest of U.S.

39,395,740

$21,313,318

$0.54

42,205,109

62,797,454

$1.49

TOTAL

479,770,871

$124,580,977

$0.26

608,370,005

$393,044,454

$0.65

Source: U.S. Department of Interior, Payments in Lieu of Taxes, (http://www.doi.gov/pilt/index.cfm)

Table 98. Comparison of payments in lieu of taxes, entitlement acres and average payments in lieu of taxes per entitlement acre by county for all
Montana counties for 2000 to 2002 and 2010 to 2012
County

2000

2001

2002

2002
Acres

Average
PILT/Acre 20002002

2010

2011

2012

2012
Acres

Average
PILT/Acre
2010–2012

Lewis & Clark

$684,888

$1,125,350

$1,187,404

1,070,978

$0.93

$1,965,079

$2,092,542

$2,175,469

1,081,937

$1.92

Flathead

$797,240

$1,368,715

$1,441,781

2,440,181

$0.49

$1,885,849

$2,127,334

$2,132,009

2,440,075

$0.84

Ravalli

$819,363

$1,218,182

$1,282,827

1,109,623

$1.00

$1,608,295

$1,772,260

$1,868,478

1,115,675

$1.57

Missoula

$385,544

$697,444

$740,216

711,563

$0.85

$1,079,855

$1,392,854

$1,424,700

821,436

$1.58

Gallatin

$539,958

$774,200

$815,683

703,199

$1.01

$1,334,492

$1,397,768

$1,414,172

706,624

$1.96

Fergus

$367,478

$538,997

$557,567

486,084

$1.00

$1,075,618

$1,055,743

$1,108,040

484,296

$2.23

Jefferson

$307,704

$476,105

$501,736

555,697

$0.77

$886,716

$1,020,848

$973,669

553,157

$1.74

Glacier

$312,615

$450,365

$473,847

401,496

$1.03

$913,838

$930,049

$953,988

401,497

$2.32

Park

$478,301

$688,024

$723,202

945,492

$0.67

$854,743

$956,382

$932,369

951,391

$0.96

Valley

$329,520

$488,471

$480,083

1,122,308

$0.39

$914,126

$801,090

$927,676

1,122,580

$0.78

Carbon

$354,231

$515,820

$541,960

572,524

$0.82

$780,486

$836,308

$856,905

574,660

$1.43

Custer

$262,700

$381,486

$389,742

334,095

$1.03

$779,269

$781,125

$813,416

333,580

$2.37

Blaine

$287,161

$464,651

$358,310

453,106

$0.82

$678,004

$474,362

$804,974

451,657

$1.44

Beaverhead

$321,656

$476,624

$502,724

2,047,829

$0.21

$674,049

$674,685

$695,163

2,046,632

$0.33

Madison

$295,573

$435,001

$457,383

1,052,173

$0.38

$442,872

$518,689

$639,238

1,054,000

$0.51
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County

2000

2001

2002

2002
Acres

Average
PILT/Acre 20002002

2010

2011

2012

2012
Acres

Average
PILT/Acre
2010–2012

Lincoln

$184,332

$267,350

$281,797

1,748,177

$0.14

$576,277

$576,238

$593,728

1,747,997

$0.33

Teton

$190,817

$296,438

$312,686

284,568

$0.94

$492,450

$520,980

$585,351

284,568

$1.87

Broadwater

$187,405

$308,834

$325,315

282,537

$0.97

$460,024

$506,774

$535,924

287,805

$1.74

Silver Bow
Census Ct

$165,341

$244,121

$256,609

233,632

$0.95

$447,501

$465,768

$482,796

233,605

$1.99

Phillips

$187,897

$337,034

$244,702

1,382,944

$0.19

$453,961

$453,927

$467,706

1,376,973

$0.33

Cascade

$144,259

$224,245

$236,641

215,467

$0.94

$366,922

$395,071

$414,987

215,467

$1.82

Lake

$102,458

$166,115

$175,103

155,444

$0.95

$339,262

$382,923

$390,091

173,937

$2.13

Sweet Grass

$172,118

$262,470

$275,850

303,397

$0.78

$310,177

$362,619

$379,973

302,039

$1.16

Stillwater

$147,172

$209,436

$220,596

191,880

$1.00

$325,465

$347,745

$361,204

191,193

$1.80

Chouteau

$118,073

$172,083

$181,126

157,892

$0.99

$313,572

$336,623

$342,751

156,184

$2.12

Anaconda Deer
Lodge

$138,183

$202,745

$221,332

197,219

$0.95

$277,933

$316,570

$341,018

215,181

$1.45

Sanders

$96,473

$139,894

$147,452

914,740

$0.14

$301,577

$301,556

$310,821

915,087

$0.33

Mccone

$101,774

$147,062

$154,437

273,745

$0.49

$257,343

$269,036

$277,867

274,105

$0.98

Powell

$213,927

$404,755

$427,143

720,108

$0.48

$241,717

$244,833

$252,252

742,655

$0.33

Granite

$74,263

$116,085

$125,143

703,947

$0.15

$232,007

$232,019

$239,279

704,462

$0.33

Mineral

$67,779

$176,941

$189,797

642,654

$0.23

$211,767

$212,209

$216,972

638,789

$0.33

Garfield

$73,326

$96,588

$101,396

814,977

$0.11

$189,115

$186,092

$207,722

814,977

$0.24

Powder River

$86,458

$124,482

$131,131

594,815

$0.19

$196,098

$196,724

$202,695

596,756

$0.33

Pondera

$69,969

$110,651

$116,819

107,919

$0.92

$143,019

$151,224

$193,722

107,919

$1.51

Carter

$75,353

$94,327

$99,002

594,642

$0.15

$193,790

$191,464

$191,284

593,361

$0.32

Yellowstone

$58,800

$87,028

$89,540

77,952

$1.01

$185,829

$178,773

$186,980

78,235

$2.35

Meagher

$51,032

$100,636

$107,187

483,883

$0.18

$159,050

$159,419

$164,366

483,912

$0.33

Musselshell

$59,392

$98,526

$82,895

87,517

$0.92

$197,837

$28,851

$158,324

87,517

$1.47

Prairie

$56,749

$89,995

$69,150

411,364

$0.17

$141,592

$141,582

$145,880

429,486

$0.33

Rosebud

$255,334

$365,274

$384,326

329,949

$1.02

$107,434

$107,427

$110,688

325,876

$0.33

Hill

$37,458

$53,627

$56,430

47,790

$1.03

$50,690

$94,284

$105,383

47,718

$1.75
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County

2000

2001

2002

2002
Acres

Average
PILT/Acre 20002002

2010

2011

2012

2012
Acres

Average
PILT/Acre
2010–2012

Wheatland

$42,754

$67,624

$71,330

65,924

$0.92

$69,573

$102,611

$105,173

65,924

$1.40

Judith Basin

$78,381

$144,502

$152,810

308,427

$0.41

$101,682

$101,675

$104,761

308,427

$0.33

Petroleum

$26,267

$37,230

$39,084

335,040

$0.10

$70,938

$72,288

$81,528

335,040

$0.22

Liberty

$26,146

$37,475

$39,490

33,656

$1.02

$60,614

$68,747

$69,596

33,656

$1.97

Golden Valley

$21,497

$33,128

$34,930

31,537

$0.95

$43,115

$48,844

$54,329

31,537

$1.55

Toole

$35,314

$50,547

$53,313

45,579

$1.02

$20,603

$28,368

$51,522

45,459

$0.74

Fallon

$69,073

$134,157

$80,287

115,901

$0.82

$37,999

$38,207

$39,367

115,901

$0.33

Dawson

$52,102

$71,616

$75,341

63,960

$1.04

$21,059

$21,085

$21,724

63,960

$0.33

Richland

$41,028

$58,730

$62,076

54,194

$1.00

$17,565

$17,869

$18,412

54,206

$0.33

Big Horn

$31,683

$45,669

$48,148

41,434

$1.01

$13,660

$13,659

$14,073

41,433

$0.33

Wibaux

$20,464

$29,287

$30,973

26,995

$1.00

$8,583

$8,899

$9,169

26,995

$0.33

Roosevelt

$3,101

$4,534

$4,820

4,284

$0.97

$1,413

$1,413

$1,456

4,284

$0.33

Sheridan

$1,398

$2,002

$2,106

1,781

$1.03

$587

$587

$605

1,781

$0.33

Treasure

$345

$845

$877

748

$0.92

$247

$247

$254

748

$0.33

Daniels

$151

$222

$233

200

$1.01

$0

$0

$0

200

$0.00

Total

$10,109,778

$15,713,745

$16,163,888

27,095,167

$0.52

$23,513,338

$24,717,269

$26,151,999

27,294,552

$0.91

Source: U.S. Department of Interior, Payments in Lieu of Taxes, (http://www.doi.gov/pilt/index.cfm)

Table 99. Forest Service revenue sharing payments (millions of dollars) for all counties in Montana from 1986 to 2000

County

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

Avg.
Pmt.
19912000

Lincoln

5.880

4.323

5.117

5.420

8.667

7.618

8.856

10.680

9.492

6.814

5.867

4.845

5.144

3.196

4.240

6.675

Sanders

1.261

1.515

1.881

1.578

2.423

1.777

2.608

2.307

2.893

1.944

1.720

1.352

1.763

1.323

1.584

1.927

Flathead

2.357

2.121

3.701

2.127

1.824

1.630

2.212

2.581

1.300

1.482

1.164

0.909

1.281

0.697

0.481

1.374

Mineral

0.476

0.452

0.425

0.498

1.193

0.563

0.879

1.380

1.994

0.682

0.630

0.880

0.939

0.406

0.396

0.875

Missoula

0.602

0.564

0.696

0.597

1.108

0.590

0.892

1.321

1.680

0.671

0.602

0.779

0.863

0.385

0.352

0.813
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County

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

Avg.
Pmt.
19912000

Lewis & Clark

0.314

0.472

0.321

0.306

0.574

0.364

0.575

0.423

0.645

0.611

0.483

0.544

0.797

0.298

0.282

0.502

Granite

0.282

0.270

0.371

0.443

0.685

0.285

0.480

0.589

0.943

0.521

0.394

0.456

0.592

0.248

0.331

0.484

Powell

0.502

0.509

0.703

0.498

0.664

0.411

0.614

0.694

0.713

0.505

0.395

0.455

0.554

0.256

0.207

0.481

Ravalli

0.982

0.927

0.749

0.795

0.486

0.376

0.259

0.338

0.134

0.329

0.244

0.303

0.259

0.136

0.119

0.250

Beaverhead

0.309

0.296

0.273

0.124

0.263

0.219

0.202

0.138

0.310

0.204

0.347

0.190

0.164

0.308

0.109

0.219

Jefferson

0.133

0.156

0.212

0.253

0.305

0.117

0.212

0.120

0.264

0.307

0.196

0.203

0.303

0.124

0.177

0.202

Meagher

0.071

0.136

0.081

0.086

0.107

0.107

0.174

0.137

0.218

0.221

0.195

0.133

0.333

0.095

0.153

0.177

Park

0.139

0.196

0.199

0.200

0.158

0.165

0.136

0.182

0.281

0.152

0.180

0.193

0.096

0.096

0.088

0.157

Madison

0.180

0.181

0.191

0.132

0.190

0.138

0.141

0.109

0.224

0.162

0.212

0.139

0.134

0.169

0.095

0.152

Gallatin

0.106

0.151

0.154

0.154

0.121

0.125

0.101

0.137

0.211

0.112

0.136

0.148

0.071

0.068

0.065

0.117

Judith Basin

0.035

0.071

0.048

0.051

0.044

0.061

0.103

0.092

0.139

0.131

0.121

0.061

0.212

0.053

0.106

0.108

Lake

0.197

0.180

0.323

0.178

0.140

0.127

0.175

0.203

0.088

0.115

0.089

0.069

0.101

0.054

0.032

0.105

Broadwater

0.063

0.110

0.049

0.053

0.135

0.073

0.115

0.035

0.081

0.129

0.089

0.136

0.149

0.066

0.033

0.090

Teton

0.028

0.056

0.038

0.040

0.034

0.049

0.082

0.072

0.110

0.103

0.096

0.048

0.167

0.042

0.084

0.085

Silver Bow

0.050

0.049

0.085

0.097

0.104

0.038

0.068

0.046

0.101

0.105

0.072

0.059

0.098

0.046

0.070

0.070

Cascade

0.021

0.043

0.029

0.030

0.026

0.037

0.062

0.055

0.083

0.078

0.073

0.036

0.127

0.032

0.064

0.065

Powder River

0.056

0.055

0.054

0.065

0.055

0.052

0.068

0.057

0.067

0.085

0.055

0.042

0.037

0.092

0.044

0.060

Carbon

0.054

0.056

0.055

0.065

0.054

0.052

0.064

0.057

0.070

0.078

0.055

0.044

0.036

0.081

0.041

0.058

Sweetgrass

0.049

0.064

0.064

0.067

0.054

0.055

0.051

0.060

0.087

0.058

0.058

0.058

0.034

0.044

0.033

0.054

Deer Lodge

0.044

0.042

0.058

0.054

0.066

0.032

0.045

0.031

0.068

0.063

0.056

0.040

0.062

0.043

0.044

0.048

Pondera

0.013

0.025

0.017

0.018

0.016

0.022

0.037

0.033

0.050

0.047

0.043

0.022

0.076

0.019

0.038

0.039

Fergus

0.011

0.023

0.015

0.016

0.014

0.020

0.033

0.029

0.044

0.042

0.039

0.019

0.068

0.017

0.034

0.034

Stillwater

0.031

0.030

0.029

0.036

0.030

0.029

0.038

0.031

0.037

0.046

0.030

0.023

0.020

0.050

0.024

0.033

Wheatland

0.006

0.012

0.010

0.011

0.009

0.013

0.022

0.020

0.030

0.028

0.026

0.013

0.046

0.011

0.023

0.023

Rosebud

0.016

0.016

0.015

0.018

0.016

0.015

0.019

0.016

0.019

0.024

0.015

0.012

0.010

0.026

0.012

0.017

Carter

0.015

0.015

0.014

0.017

0.015

0.014

0.018

0.015

0.018

0.022

0.014

0.011

0.010

0.024

0.012

0.016

Chouteau

0.004

0.007

0.005

0.005

0.004

0.006

0.011

0.009

0.014

0.013

0.012

0.006

0.022

0.005

0.011

0.011

Glacier

0.003

0.007

0.005

0.005

0.004

0.006

0.010

0.009

0.013

0.013

0.012

0.006

0.020

0.005

0.010

0.010
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County

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

Avg.
Pmt.
19912000

Golden Valley

0.003

0.006

0.004

0.004

0.003

0.005

0.008

0.007

0.011

0.010

0.010

0.005

0.017

0.004

0.008

0.009

Big Horn

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Blaine

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Custer

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Daniels

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Dawson

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Fallon

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Garfield

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Hill

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Liberty

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

McCone

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Mussellshell

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Petroleum

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Phillips

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Prairie

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Richland

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Roosevelt

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Sheridan

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Toole

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Treasure

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Valley

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Wibaux

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Source: U.S. Forest Service, Secure Rural Schools, http://www.fs.usda.gov/pts/ (Accessed via EPS-HDT)
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Table 100. Secure rural school act payments (millions of dollars) for all counties in Montana from 2001 to 2012

County

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

Average
Payment
2001-2010

Percent Change 20012010 Compared to
1991-2000

Lincoln

7.334

7.278

7.204

7.105

7.035

6.882

6.675

7.645

6.884

6.037

4.853

5.066

7.008

5.0%

Sanders

2.110

2.094

2.072

2.044

2.024

1.980

1.920

3.545

3.151

2.790

2.318

2.315

2.373

23.1%

Flathead

1.945

1.930

1.910

1.884

1.866

1.825

1.770

2.521

2.135

2.212

2.036

1.873

2.000

45.6%

Mineral

0.928

0.921

0.912

0.899

0.891

0.871

0.845

1.714

1.516

1.453

1.145

1.202

1.095

25.2%

Powell

0.591

0.586

0.580

0.572

0.567

0.554

0.538

1.862

1.769

1.629

1.397

1.160

0.925

92.4%

Missoula

0.913

0.906

0.896

0.884

0.875

0.856

0.831

1.111

0.974

0.997

0.891

0.893

0.924

13.6%

Ravalli

0.468

0.464

0.460

0.453

0.449

0.439

0.426

2.009

1.748

1.645

1.382

1.355

0.856

242.9%

Granite

0.531

0.527

0.522

0.514

0.509

0.498

0.483

1.238

1.025

1.041

0.875

0.832

0.689

42.4%

Lewis & Clark

0.547

0.543

0.538

0.530

0.525

0.514

0.498

1.164

0.974

0.911

0.791

0.787

0.675

34.3%

Beaverhead

0.266

0.264

0.248

0.245

0.243

0.237

0.230

1.752

1.604

1.576

1.332

1.228

0.666

204.3%

Park

0.188

0.186

0.185

0.182

0.180

0.176

0.171

1.122

0.981

0.930

0.828

0.719

0.430

174.4%

Madison

0.183

0.182

0.180

0.178

0.176

0.172

0.167

0.961

0.838

0.818

0.754

0.694

0.385

153.0%

Meagher

0.173

0.172

0.170

0.168

0.166

0.162

0.158

0.835

0.739

0.752

0.683

0.517

0.350

98.1%

Jefferson

0.234

0.232

0.230

0.227

0.224

0.219

0.213

0.570

0.489

0.474

0.415

0.356

0.311

53.8%

Powder River

0.060*

0.000

0.066

0.065

0.065

0.063

0.061

0.901

0.763

0.718

0.593

0.451

0.300

401.6%

Gallatin

0.142

0.141

0.139

0.137

0.136

0.133

0.129

0.674

0.586

0.607

0.577

0.538

0.282

140.6%

Judith Basin

0.101

0.101

0.100

0.098

0.097

0.095

0.092

0.658

0.483

0.402

0.342

0.232

0.223

106.8%

Sweetgrass

0.064

0.063

0.063

0.062

0.061

0.060

0.058

0.500

0.425

0.408

0.380

0.378

0.176

227.5%

Broadwater

0.029*

0.000

0.102

0.101

0.100

0.098

0.095

0.393

0.344

0.312

0.254

0.285

0.172

89.9%

Deer Lodge

0.057

0.056

0.056

0.055

0.054

0.053

0.051

0.399

0.342

0.314

0.250

0.273

0.144

196.4%

Teton

0.080

0.079

0.079

0.078

0.077

0.075

0.073

0.282

0.248

0.216

0.191

0.165

0.129

51.1%

Lake

0.155

0.154

0.152

0.150

0.149

0.146

0.141

0.058

0.060

0.062

0.058

0.049

0.123

16.6%

Silver Bow

0.082

0.081

0.080

0.079

0.078

0.077

0.074

0.211

0.187

0.174

0.154

0.147

0.112

59.9%

Cascade

0.061

0.060

0.060

0.059

0.058

0.057

0.055

0.221

0.187

0.170

0.144

0.130

0.099

52.9%
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County

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

Average
Payment
2001-2010

Percent Change 20012010 Compared to
1991-2000

Stillwater

0.037

0.037

0.036

0.036

0.035

0.035

0.034

0.229

0.209

0.199

0.147

0.149

0.089

169.9%

Pondera

0.035

0.036

0.036

0.035

0.035

0.034

0.033

0.161

0.152

0.120

0.105

0.083

0.068

75.7%

Carter

0.018

0.018

0.017

0.017

0.017

0.017

0.016

0.214

0.138

0.104

0.100

0.121

0.058

265.6%

Fergus

0.032

0.032

0.032

0.031

0.031

0.030

0.030

0.138

0.111

0.103

0.091

0.091

0.057

66.1%

Carbon

0.066

0.065

0.064

0.064

0.063

0.062

0.060

0.042

0.042

0.041

0.037

0.031

0.057

-1.7%

Rosebud

0.017*

0.000

0.019

0.018

0.018

0.018

0.017

0.132

0.124

0.105

0.093

0.077

0.050

197.6%

Wheatland

0.022

0.021

0.021

0.021

0.021

0.020

0.020

0.131

0.107

0.106

0.093

0.076

0.049

109.7%

Glacier

0.010

0.010

0.010

0.009

0.009

0.009

0.009

0.062

0.055

0.049

0.042

0.036

0.023

123.1%

Chouteau

0.011

0.010

0.010

0.010

0.010

0.010

0.010

0.044

0.036

0.025

0.031

0.026

0.018

57.7%

Golden Valley

0.008

0.008

0.008

0.008

0.008

0.008

0.007

0.047

0.039

0.032

0.026

0.016

0.017

101.8%

Big Horn

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Blaine

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Custer

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Daniels

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Dawson

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Fallon

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Garfield

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Hill

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Liberty

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

McCone

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Mussellshell

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Petroleum

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Phillips

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Prairie

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Richland

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
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County

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

Average
Payment
2001-2010

Roosevelt

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Sheridan

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Toole

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Treasure

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Valley

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Wibaux

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Yellowstone

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Source: U.S. Forest Service, Secure Rural Schools, http://www.fs.usda.gov/pts/ (Accessed via EPS-HDT)
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Figure 94. Forest Service revenue sharing payments and secure rural school act payments for the four county
analysis area from 1986–2012

Figure 95. Millions of board feet of timber harvested on the Flathead National Forest from 1986-2012
(Source: U.S. Forest Service, Northern Region, Cut and Sold Reports)
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Figure 96. Federal land payments, percent of total general government revenue, FY 2007 (Source: Census of
Governments, 2007, accessed via EPS-HDT)
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Uses, Products, Services and Opportunities of the Flathead NF
Forest-based recreation
Data about the types and numbers of visits by recreation users on the Flathead and other NFs are reported
in the National Visitor Use Monitoring Survey (NVUM), the Forest Service’s recreation use inventory
system (Zarnoch et al. 2011, English et al. 2002). This section presents a brief summary of this
information. For more detail, see the “Recreation settings, opportunities and access, and scenic character”
section of the assessment.
The latest round of visitation estimates (Round 3) were completed for Flathead NF in 2010 (NVUM
2012). National Forest visits on the Flathead NF were estimated to be 885,000 (+/- 12.3 percent) in 2010.
About 29 percent of the visits were associated with downhill skiing. Site visits were estimated to be 1.093
million (+/- 12.5%) in 2010. A National Forest visit is the entry of one person on a national forest to
participate in recreational activities for an unspecified period of time. A site visit is the entry of one
person onto a national forest site or area to participate in recreational activities for an unspecified period
of time. A national forest visit can be comprised of numerous site visits.
For the Flathead NF, about 22 percent of the visits in 2010 had a wildlife-related activity as the main
activity (hunting, fishing, viewing wildlife), while the rest were non wildlife-related recreation. The 2010
NVUM survey estimated that approximately 65 percent of the visitors had travelled 50 miles or less;
however, 13 percent had travelled more than 500 miles. The distance traveled has important implications
for the economic impacts associated with recreation visitation. People travelling 50 or fewer miles are
considered “local” visitors. Both locals and tourists enjoy outdoor activities on the Forest and spend
money in the area as part of the experience. Money spent by tourists is a type of export that brings outside
dollars to the area and therefore is usually the type of recreation accounted for in economic impact or
contribution analysis. Money spent by locals, however, includes a mix of outside and “inside” dollars.
Since locals receive a portion of their income from outside sources - like Social Security - that portion of
their spending drives economic activity. But locals also spend money earned at jobs located within the
area, which because it is not “new” money coming into the economy has a different type of impact (See
the section of “The Flathead Economy and National Forest Contributions” for more information).
Average total trip spending per party was $608, though median trip spending was only $57 per party. Of
the 30 percent of visits that included an overnight stay, more than half of those involved a developed
camp site on the Flathead NF. Visitors staying overnight spend more money in the local economy than do
day use visitors and those staying “off” of the National Forest (generally in a hotel) also spend more.
In the survey, visitors were asked to select one of several substitute choices, if for some reason they were
unable to visit the Flathead NF. Choices included going somewhere else for the same activity they did on
the current trip, coming back to this forest for the same activity at some later time, going someplace else
for a different activity, staying at home and not making a recreation trip, going to work instead of
recreating, and a residual ‘other’ category. On most forests, the majority of visitors indicate that their
substitute behavior choice is activity driven (going elsewhere for the same activity), and a smaller
percentage indicate they would come back later to this national forest for the same activity. For the
Flathead NF, the largest number of visitors (71.4 percent) stated they would go elsewhere for the same
activity, and the largest number of those (34.4 percent) said their alternative destination was 25 miles or
less away. This also has important economic implications in terms of where the recreation dollars are
being spent.
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Minerals
Mineral resources are another valuable contribution that public lands make to the American economy.
There are three general types of mineral resources associated with national forests: leasable minerals,
locatable minerals, and mineral materials. For the Flathead NF, mineral materials, specifically landscape
rock, has been the predominant use in recent years, with free-use permits being issued for 300 short tons,
on average, over the past three years (2010-2012). For more information refer to the mineral resources
section of this assessment.

Grazing
Western Montana has a grazing history tied to open range and public lands. While the proportion of
grasslands is much lower than neighboring areas in Southwestern and eastern Montana, some cattle and
horse grazing on the Flathead NF still occurs. Over the past several years (2010-2012), authorized
grazing on the Flathead NF has averaged around 1,869 HMs annually. For more information on grazing,
see the range section of the multiple use and ecosystem services chapter.

Timber
Table 95 displays the trend in timber harvest for the Flathead NF from 1986 through 2012. The decade of
the 1990s saw a sharp decline in the volume harvested, with the lowest timber harvest (6 MMBF)
occurring in 2001. Timber harvest on the Flathead NF in 2012 was 28 MMBF.
Table 101 provides information on county-level timber harvest for all timberland ownerships for selected
years from 1981 to 2009 (McIver et al. 2013). The four Northwest Montana counties have seen a
substantial decline in harvest since 1988, from 725 MMBF in 1988 to 171 MMBF in 2009. The largest
decline occurred in Lincoln County, where the harvest in 2009 (11.6 MMBF) was only 13 percent of the
1988 level. For Flathead County, the harvest in 2009 was around 30 percent of that experienced in 1988.
For more information on the Flathead NF timber program, see the “Timber” section of the Assessment
Chapter, Multiple uses and Ecoystem Services.
Table 101. Timber harvest for the four counties in the analysis area for selected years (1981 - 2009) (in million
board feet)
1981
Area
MMBF

1988

% of MT’s
Harvest

MMBF

1993

% of MT’s
Harvest

MMBF

1998

% of MT’s
Harvest

MMBF

2004

% of MT’s
Harvest

MMBF

2009

% of MT’s
Harvest

MMBF

% of MT’s
Harvest

NW MT

633

61.1

725

58.6

519

51.8

415

47.7

383

48.7

171

45.9

Flathead

245

23.6

255

20.6

150

15.0

148

17.0

156

19.8

79

21.2

Lake

28

2.7

53

4.3

53

5.3

38

4.4

33

4.2

23

6.2

Lincoln

267

25.8

324

26.2

208

20.8

153

17.6

119

15.1

43

11.6

Sanders

93

9.0

93

7.5

107

10.7

76

8.7

75

9.6

26

6.9

Source: McIver Et Al. 2013

Forest Service Employment
Figure 97displays the Flathead NF average employment by permanent and temporary classifications for
FY 2000 through 2011. The Flathead NF had 268 employees in 2000 and a high of 346 employees in
2003. In 2011, the Flathead employed 205 workers. Permanent FTEs dropped by 50 employees during
this time.
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Figure 97. Forest Service Employment for the Flathead National Forest from 2000–2011

Forest Service expenditures
Figure 98 displays the Flathead NF salary and non-salary expenditures without fire suppression funds
(there was little difference with or without fire suppression) for FY 2009 through 2011. Total budget
expenditures without fire suppression funds included ranged from approximately $21.4 million to $27
million over the 3-year period for an average of approximately $25 million. Salaries are the largest
component of FS expenditures, averaging about 56 percent of the total expenditures over the 3-year time
period. The trends can considerably when fire suppression expenditures are included, but 2009 to 2011
were relatively light fire years. Non-salary expenditures increased in 2010 and 2011 due to an influx of
money associated with the Collaborative Forest Landscape Restoration program (CFLRP).

Figure 98. Flathead NF Forest salary and non-salary expenditures (without fire) from 2009–2011
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The Flathead Economy and National Forest Contributions
This section provides general information on assessing economic contributions and economic drivers,
contrasts two different ways of describing the employment and labor income associated with major
industries in the Flathead (or any other) economy, and looks at the contribution of the Flathead NF to the
four-county analysis area. The information in this section differs somewhat from the information
provided in Section 3.5 due to the source of the data used (EPS-HDT versus IMPLAN), the year of the
data (2011 for EPS-HDT and 2010 for IMPLAN), and the aggregation of the economic sectors. The
sectors in this section have been aggregated to highlight the sectors particularly relevant to the
management of the national forests.

Methods
Both the analysis of the Flathead NF analysis area economy and the contributions of the Flathead NF
were estimated using input-output analysis. Input-output analysis is a means of examining relationships
within an economy, both between businesses and between businesses and final consumers. It captures all
monetary market transactions for consumption in a given time period. The input-output analysis was done
using the IMPLAN (IMpact analysis for PLANning) modeling system (MIG 2003) and 2010 IMPLAN
data (MIG 2003). The IMPLAN modeling system allows the user to build regional economic models of
one or more counties for a particular year. The analysis of the Forest’s economic contribution to the
counties in the analysis area (Flathead, Lake, Lincoln, and Sanders) also used FEAST (Forest Economic
Analysis Spreadsheet Tool) (Alward et al. 2010). FEAST is a spreadsheet modeling tool developed by the
FS that serves as an interface between user inputs and imported data from an existing IMPLAN model.
By using FS expenditure data, resource output data, and other economic information, IMPLAN can
describe, among other things, the jobs and income that are supported by NFS management activities. The
direct employment and labor income benefit employees (or contractors) and their families and therefore
directly affect the local economy. Additional indirect and induced, multiplier effects (ripple effects) are
generated by the direct activities. Together the direct and multiplier effects comprise the total economic
contribution to the local economy. The data used to estimate the direct effects from timber harvest are
information provided by University of Montana’s Bureau of Business and Economic Research. The
economic effects tied to other forest service programs and the multiplier effects were estimated using
IMPLAN. Resource specific data (recreation visits, range head months, timber volume harvested, etc.)
were collected and input into FEAST. For current management levels, a 3-year average using 2009 – 2011
data was calculated to eliminate the year-to-year variability inherent in the data.
A job (as defined in IMPLAN) is an annual average of monthly jobs. Thus, one job lasting 12 months =
two jobs lasting six months each = three jobs lasting four months each. Each of those examples would
appear as one job. The one job lasting 12 months can be either full-time or part-time; but it does last for
12 months. When jobs are counted this way, one cannot tell from the data the number of hours worked or
the proportion that are full or part-time or anything about seasonality; only that they are yearlong. These
jobs are different than full time equivalent (FTE) jobs. However, they can be converted to average FTE
jobs by using industry-specific FTE to Employment ratios (number of FTE jobs in an industry divided by
total employment in the industry). These ratios are all less than one because Employment contains parttime jobs (so there are more jobs than there are FTEs).

Assessing the Economic Contributions of Major Industries in the Flathead NF Analysis
Area
Assessing the economic contributions of any industry or government entity is a difficult process. The
Flathead economy, like any economy, is a web of interactions between businesses, households, and
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governments. Goods and services are generally produced by businesses using labor by local households.
Households, in turn, use earnings from their jobs to purchase some of these products to meet their needs
and desires. Governments take a share of business profits and household income to fund the purchase of
other goods and services used in the provision of public services. Other products are sold to local
businesses that use them as part of their own production process to meet demand by households and
governments. With all these interactions – thousands of them that connect households, governments, and
businesses – the Flathead economy is a highly complex web that may appear to have no beginning or end.
But in fact, the web can be unraveled to find a starting point. That starting point is money coming from
outside the area.
When most people hear “outside dollars” they think of exports, and that is true. But there is far more to
“outside dollars” than exports. Federal and state governments provide Social Security and Medicare to
households, make purchases from local businesses, provide grants to non-profits and local governments,
expend money on agency operations to manage public lands, and provide funds for a myriad of other
local uses. Financial institutions lend capital for local investments. Businesses located outside the area
hire local residents who return home with income. Corporations return dividends to local households
owning stock and bonds through mutual funds. All of these – and more – are sources of “outside money”
used to purchase goods and services produced in the Flathead area.
When asked “What are the most important businesses in the northwestern part of Montana?” most people
think of businesses with the largest payrolls. While these businesses are indeed important, the most
important businesses are those that generate the largest payrolls throughout the economy – not just their
own. These businesses are the ones that make sales to parties using outside dollars. The sales may be to
businesses located on the east coast, tourists from the west coast, or simply local households using
income they have received from Social Security. Firms that sell to these parties are the true engines or
drivers of the economy.
Local spending of outside money is a base upon which all other local economic activity rests. Every job
in your area can be traced ultimately to an outside dollar received by some business as payment for goods
and services. The amount of area-wide employment or earnings attributable to an industry driver is a good
indicator of the contribution of that industry to the economy. These contributions can be discerned by
breaking down employment or earnings into three components: direct, indirect, and induced. The direct
component is that which brings money in from outside the area, such as sales to tourists or exports by
agriculture and mining. While these industries are often viewed as the principal exporters of a region, they
are not alone. In fact, a portion of virtually every industry sells goods and services to those using outside
dollars. Once spending in the local economy is started by one of four types of sales – exports, sales to
governments, capital investments, and sales to local households using outside income – indirect and
induced effects are triggered.
The indirect component of an economy supports the production of goods and services sold to parties
using outside dollars. It may be thought of as the local supply-chain for producing exports. For example,
a a local mill may sell lumber to a local lumber yard that, in turn, provides building materials to local
contractors who build second homes for non-residents. Supply-chains throughout a local economy may be
thought of as a web of interactions among local businesses, all supporting sales paid for by outside
dollars.
The induced component of an economy is the final piece. This component starts with the payrolls of local
businesses. Area residents who earn wages at a local business spend a portion of their income to purchase
goods and services from local merchants. These local household purchases include such things as
groceries, gasoline, health care, and recreation equipment.
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Indirect and induced effects throughout the economy can be assigned to the industry that triggered the
economic reaction, just like falling dominoes. Each industry that starts the falling dominoes with outside
dollars is a driver. By accounting for all the drivers and their effects throughout the area, every job and
every dollar of earnings in the economy are included.
An example may be helpful here to better understand the effects of an economic driver. Consider a tourist
from California who goes fly fishing in northwestern Montana. The Californian chooses to hire a guide in
hopes of a great experience. The sale of guiding services starts the economic reaction – a direct effect
since the sale is to a non-local. The guide buys gas at a local gas station and food at a local grocery store.
Because transportation and food are included in the guide’s fees, these are part of the guide’s supply
chain. A share of the jobs at the gas station and the grocery store caused by sales to the guide are a part of
the indirect effect. Finally, the guide, gas station employees, and grocery store employees are all local
residents and all receive a paycheck, some of which was triggered by the California tourist. These locals
now spend a portion of their paycheck at local stores and shops. A share of their local spending is a part
of the induced effect. Successive rounds of spending occur throughout the area – some caused by the
guide’s business supply-chain and some caused by locals spending their paycheck. All of these jobs and
earnings started with the tourist from California who hired a local fly fishing guide. All the local jobs and
earnings that resulted from that one sale to the tourist – no matter what business they occurred in – are
counted as jobs driven by the recreation industry.
Before giving all the credit to drivers of the economy, we must acknowledge that businesses who support
the supply-chains and provide household services keep local dollars from leaving the area quickly. Jobs
provided by these businesses are no less important than jobs at firms who attract outside money. Firms
who sell to local businesses or households keep multipliers higher than they would be otherwise. While
drivers of the economy start the dominoes, other local firms keep them going.
Table 102 shows the major industries of the Flathead economy and their employment in 2010. The area
includes Flathead, Lake, Lincoln, and Sanders Counties in northwest Montana. Industries with particular
importance to activities on national forests, such as ranching and forest products, are separated. Columns
two and three are the traditional way to view industry employment in an area. The second column
displays the number of employees on the payroll of each major industry. The third column shows each
industry’s employees as a share of total area employment. Columns four and five are a different way to
view industry employment in the area. Column four displays employment generated throughout the area
– in any industry – that started with sales paid for using outside dollars. This is the driving component of
the industry. Every industry is an economic driver to some extent, some more than others. The final
column gives the share of total area employment driven by this industry. Because every job in the area
can be traced back to driver sales, the total economy is represented. Columns four and five provide a
good indicator of economic dependencies in the Flathead area.
Industries with the largest number of hires in the Flathead economy were services, trade, government, and
construction. These were also the largest drivers in the economy. However, their rankings shift when
viewed as drivers. Some industries drove more jobs than their own payrolls, while others drove fewer
jobs. How is this possible? Industries that drive more jobs are those that sell a large portion of their total
production to those using outside dollars. Consequently, many other jobs are triggered throughout the
economy. Industries that drive fewer jobs sell a small portion of their total production to those using
outside dollars. When an industry drives fewer jobs than it employs directly, it indicates that a relatively
large share of its business depends upon the activity of other industries in the area. These industries are
players in local supply-chains or rely upon sales to residents employed by driving industries. Most of the
employees in these industries are “falling dominoes” triggered by sales of driving industries.
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Let’s return to our example above in thinking through Table 102. Let’s say that the fly fishing guide
service had 20 employees and the local grocery store that sold food to the guide service had 10
employees. If the grocery store’s only customer was the guide service, then none of its employees would
count as a driver. All of its employees would be counted as part of the driving effect by the guide service.
In this example, all 10 store employees would be counted in column two of Table 102, but zero
employees would be counted in column four. All 20 of the guide service employees would be counted in
column two, but 30 employees would be counted in column four. So, we have the recreation industry
(represented by the guide service) driving more employees than are on its payroll, but the retail trade
industry (represented by the grocery store) driving fewer employees than are on its payroll.
In Table 102, “All other services” is the number one driver in the Flathead area, but with 7,500 fewer jobs
as a driver compared with their own payrolls. Trade employs over 11,700, but drives only 9,800 areawide. Because employment driven by these industries is smaller than their own payrolls, it indicates that
“all other services” and trade play important support roles in the economy. Conversely, government and
construction both generate 4,000 more jobs as a driver compared with their payrolls. These are major
drivers in the economy. Driver relationships, then, indicate the dependence of some industries on other
industries.
Bolded entries in Table 102 indicate those industries that drove more of the economy in 2010 than
indicated by their own payrolls. Mining; construction; manufacturing; transportation, warehousing, and
utilities; and government all generated more employment in the Flathead area than their own payrolls. By
comparing percentages, Table 102 indicates that the forest products industry was twice as important to the
area economy as its payroll may indicate. All other mining, construction, and all other manufacturing
also show increases from their own share of total area employment to the share of area employment they
drove.
Figures 99 and 100 provide different displays of the information shown in Table 100. Major industries
having a strong association with national forest management are highlighted in Figure 30.
Table 103 shows earnings by major industry in the same way employment is displayed in table 102.
Similarly, figures 101 and 102 show earnings in the same way employment is displayed in Figures 28 and
29. The results by earnings follow the same pattern discussed above for employment, although shares by
industry vary somewhat compared with employment. Again, those industries having a strong association
with national forest management are highlighted in figure 102.
Table 102. Employment by major industry and driven by major industry throughout the Flathead NF Area,
2010.

Major Industry

Employment by Industry

Area-wide Employment Driven by
Industry

(jobs)

(percent of total)

(jobs)

(percent of total)

558

0.7%

522

0.6%

Logging

661

0.8%

549

0.6%

All other

2,961

3.5%

2,755

3.2%

Oil & gas

477

0.6%

566

0.7%

All other

634

0.7%

995

1.2%

7,707

9.0%

11,683

13.6%

Agriculture
Ranching

Mining

Construction
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Major Industry

Employment by Industry

Area-wide Employment Driven by
Industry

(jobs)

(percent of total)

(jobs)

(percent of total)

Forest products

1,246

1.5%

2,411

2.8%

All other

2,689

3.1%

4,949

5.8%

Trade

11,713

13.7%

9,756

11.4%

Transportation,
warehousing, & utilities

2,262

2.6%

2,341

2.7%

2,722

3.2%

2,217

2.6%

Manufacturing

Services
Visitor services
Arts, entertainment, &
recreation

6,714

7.8%

5,147

6.0%

All other

Lodging & food

34,515

40.3%

27.013

31.5%

Government

10,770

12.6%

14,726

17.2%

Total

85,629

100.0%

85,629

100%

Figure 99. Total employment shares throughout the Flathead NF Area driven by major industry, 2010
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Figure 100. Total employment throughout the Flathead NF area by major industry and driven by major
industry, 2010
Table 103. Earnings by major industries and driven by major industries throughout the Flathead NF Area,
2010.
Earnings Paid by Industry
Major Industry

Area-wide Earnings Driven by Industry

(millions of 2012
dollars)

(percent of total)

(millions of 2012
dollars)

(percent of total)

Ranching

1.3

0.0%

3.5

0.1%

Logging

24.0

0.8%

19.0

0.6%

All other

37.1

1.2%

41.6

1.4%

Oil & gas

13.4

0.4%

16.9

0.6%

All other

43.1

1.4%

54.3

1.8%

259.5

8.7%

386.5

12.9%

Forest products

80.7

2.7%

116.9

3.9%

All other

113.5

3.8%

179.1

6.0%

Trade

345.5

11.5%

287.9

9.6%

Transportation,
warehousing, & utilities

137.0

4.6%

121.4

4.1%

36.8

1.2%

Agriculture

Mining

Construction
Manufacturing

Services
Visitor services
Arts, entertainment, &
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Earnings Paid by Industry
Major Industry

Area-wide Earnings Driven by Industry

(millions of 2012
dollars)

(percent of total)

(millions of 2012
dollars)

(percent of total)

116.9

3.9%

107.8

3.6%

1,185.8

39.6%

918.4

30.7%

recreation
Lodging & food
All other
Government
Total

601.3

20.1%

702.9

23.5%

2,995.7

100.0%

2,995.7

100.0%

* Earnings include wages, salaries, all benefits, and payroll taxes.

Figure 101. Total earnings throughout the Flathead NF area by major industry and driven by major
industry, 2010
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Figure 102. Total earnings shares throughout the Flathead NF area driven by major industry, 2010

Flathead NF Contributions to the Analysis Area Economy
The National Forests contribute to the local economies by the products (e.g., timber, forage, etc.) that are
produced by the National Forest and processed in the local economy, by the uses (e.g., recreation visits,
etc.) that occur on the National Forests, by the expenditures of the forests on supplies, equipment, and
contracted activities, and by the spending by Forest Service employees in the local economy.
Management of the Flathead National Forest (Flathead NF) drove a small share of the area economy in
2010. Table 104 shows the employment and earnings, respectively, driven by current forest management.
The export portions of forest management were primarily tourism, wood products, and mineral
production. Operation impacts resulted from local forest (Federal) expenditures on personnel, office
space, vehicles, equipment, and supplies. Impacts from payments to local governments occurred when
local governments spend the funds on roads, schools, resource improvements, and general government
operations.
Of all major industries, Flathead NF management has the largest share of the forest products industry
driver. Thirteen percent of all jobs and 12 percent of all earnings driven by the forest products industry
were directly attributable to the Flathead NF timber management program. The next largest share of an
area driver was the arts, entertainment, and recreation industry. About six percent of all jobs and eight
percent of all earnings driven by this industry were directly attributable to forest management. Tourists
and locals using outside dollars who recreate on the forest spend their money in this industry as a part of
their recreation experience, causing “dominoes to fall” across many industries throughout the area. These
same folks also spend money on lodging and food, the third largest share of an area driver at four percent
of employment and three percent of earnings. Three percent of the government driver – nearly 380 jobs
and $21.6 million in earnings – was attributable to management of the Flathead National Forest. The
remaining drivers were not largely affected by Flathead NF programs, but still account for about 150 jobs
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and $4.8 million in earnings. Compared with all jobs in the area, management of the Flathead NF drove
one percent of area employment and two percent of area earnings.
Table 104. Area-wide employment driven by major industry: total and Flathead NF management, 2010
Major Industry

Area-wide Employment
Driven by Industry

Area-wide Employment Driven by Industry for
Flathead NF Management

(jobs)

(jobs)

(percent of total driven)

522

3

1%

Agriculture
Ranching
Logging

549

-

0%

All other

2,755

15

1%

566

-

0%

Mining
Oil & gas
All other

995

-

0%

11,683

13

<1%

Forest products

2,411

317

13%

All other

4,949

2

<1%

Trade

9,756

86

1%

Transportation, warehousing, & utilities

2,341

7

<1%

2,217

141

6%

Construction
Manufacturing

Services
Visitor services
Arts, entertainment, & recreation

5,147

195

4%

All other

Lodging & food

27.013

25

<1%

Government

14,726

376

3%

Total

85,629

1,180

1%

Table 105. Area-wide earnings driven by major industry: total and Flathead NF management, 2010

Major Industry

Area-wide Earnings
Driven by Industry

Area-wide Earnings Driven by Industry for
Flathead NF Management

(millions of 2012
dollars)

(millions of 2012
dollars)

(percent of total driven)

Ranching

3.5

<0.1

<1%

Logging

19.0

-

0%

All other

41.6

0.4

1%

Agriculture

Mining
Oil & gas

16.9

-

0%

All other

54.3

<0.1

<1%

Construction

386.5

0.5

<1%

116.9

13.9

12%

Manufacturing
Forest products
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Area-wide Earnings
Driven by Industry

Major Industry

Area-wide Earnings Driven by Industry for
Flathead NF Management

(millions of 2012
dollars)

(millions of 2012
dollars)

(percent of total driven)

179.1

<0.1

<1%

Trade

287.9

2.4

1%

Transportation, warehousing, & utilities

121.4

0.3

<1%

Arts, entertainment, & recreation

39.5

3.0

8%

Lodging & food

All other

Services
Visitor services
107.8

3.7

3%

All other

918.4

1.0

<1%

Government

702.9

21.6

3%

2,995.7

46.9

2%

Total

* Earnings include wages, salaries, all benefits, and payroll taxes.

Table 106 shows the contribution (jobs and labor income) of FS activities on the Flathead NF by FS
program, rather than by sector of the economy. The largest contribution in terms of employment is
Recreation and Wildlife and Fish combined, which account for 423 jobs. However, these programs are not
the largest contributor in terms of labor income because of the relatively low wages paid (around $22,000
per job). Conversely, FS expenditures, which ranks second in terms of jobs (395 jobs), ranks first in terms
of labor income, at more than $21 million in total labor income, or around $55,000 per job. The next
largest employment contribution is associated with the timber program, contributing 317 jobs and nearly
$14 million in labor income (nearly $44,000 per job). Payments to states, which in this case are the
Secure Rural School Act payments received by the counties, account for another 42 jobs and $1.6 million
in labor income, while grazing accounts for 3 jobs and $47,000 in labor income.
Table 106. Current Flathead NF-related job contributions to the analysis area economy, by resource area
Resource Area

Jobs

Labor Income (Thousands of 2012$)

Recreation: non-local only

355

$7,855

Wildlife and Fish: non-local only

68

$1,681

Grazing

3

$47

Timber

317

$13,902

Minerals

0

$0

Ecosystem Restoration

0

$0

Payments to States/Counties

42

$1,603

Forest Service Expenditures

395

$21,844

Total Forest Management

1,180

$46,932

a Employment: The total full-and part-time wage, salaried, and self-employed jobs in the region.
b Labor income: Includes the wages, salaries, and benefits of workers who are paid by employers and income paid to proprietors.

Recreation – A Special Case
Nearly all programs of the Flathead NF result in exports that bring in outside dollars and therefore drive
economic activity in northwestern Montana. For recreation, however, the story is more complex. Both
locals and tourists enjoy outdoor activities on the Forest and spend money in the area as part of the
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experience. Money spent by tourists is a type of export that brings outside dollars to the area and
therefore is an economic driver. Money spent by locals, however, includes a mix of outside and “inside”
dollars. Since locals receive a portion of their income from outside sources - like Social Security - that
portion of their spending drives economic activity. But locals also spend money earned at jobs located
within the area – jobs that are generated by drivers already identified in the tables above. This income is
including in the “dominoes” that fall because of drivers like mining, ranching, and manufacturing. We
called this the induced effect above. So when we focus on just the economic contributions of the Flathead
recreation program, we recognize that some part of the program drives economic activity and another part
is already counted as part of other drivers.
Table 107 breaks down the economic contribution of the recreation, wildlife, and fish programs on the
Flathead NF in 2010. Out of 555 jobs generated by spending to recreate on the Flathead NF, over 400
were driven by tourists. Locals using outside dollars drove another 60 jobs. (Notice that recreation
visitors spend their outside money in eight different industry groups, each of which is a driver in its own
right. Sometimes tourism is discussed as if it was a distinct single industry, but in fact there are many
industries that participate in tourism.) Finally, about 70 jobs were generated by locals who spent earnings
that originated with other drivers - like construction, trucking, and health care. In fact, the “dominoes” of
every driver in northwest Montana include locals who enjoy recreating on the Flathead NF and spend
some of their earnings to do it. With a total of 555 jobs, Flathead NF recreation and wildlife programs are
an important contributor to the economy of northwest Montana.
Table 107. Employment generated by spending of Flathead NF visitors by economic driver, 2010

Major Industry

Tourist
Spending

Locals Spending
Outside Dollars

Locals Spending
Income Generated by
Other Drivers

All Spending by
Forest Visitors

(Jobs)

(Jobs)

(Jobs)

(Jobs)

Agriculture
Ranching

-

-

0

0

Logging

-

-

1

1

All other

2

0

1

3

Mining
Oil & gas

0

-

1

1

All other

-

-

2

2

Construction

-

-

11

13

Forest products

-

-

3

3

All other

2

0

5

7

Trade

72

17

94

Transportation, warehousing, & utilities

5

1

9

Manufacturing

Services
Visitor services
Arts, entertainment, & recreation

141

18

Lodging & food

191

20

2

213

0

1

17

All other
Government

12

Total

424

59

Note: a zero indicates a number that rounds to less than one, a dash indicates no entry.
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Climate Change Impacts
The impacts of climate change can be broadly grouped under three headings (Lal et al. 2011a, 2011b) :
ecological, social, and economic. This section will focus on the characteristics of the counties in the
analysis area that make them more or less vulnerable to the impacts of climate change as well as the
possible social and economic impacts associated with potential ecological impacts.
Climate change and its effect on the national forests can affect populations of people in a variety of ways.
How vulnerable a community is to climate change impacts is dependent not only on biophysical changes
that may occur as a result of climate change, which can affect the supply of important resources, but also
on the community’s vulnerability and adaptive capacity. Vulnerability is defined as “the degree to which
a system is susceptible to and unable to cope with adverse effects of climate change, including climate
variability and extremes” (IPCC 2007). Rural counties have several important characteristics that, in
general, differ from more urban communities, many of which affect the ability of rural communities to
adapt to change. Some of the characteristics of rural communities discussed in Lal et al. 2011 that are
particularly relevant for the five analysis area counties are discussed below:
1. Rural communities tend to be poorer than their urban counterparts and unemployment is often
higher, both of which suggest a higher sensitivity and lower capacity to cope with the adverse
impacts of climate change. The Intergovenmental Panel for Climate Change (IPCC) identifies
wealth, technology, information and skills, infrastructure, institutions and equity as significant
features of adaptive capacity (Smit et al. 2001). Wealthier communities tend to have greater
access to technology, information, developed infrastructure, and stable institutions and, thus, a
higher adaptive capacity.
The counties in the Flathead NF analysis area, with the exception of Flathead County, tend to
have low income, fairly high unemployment, and a large number of families and individuals in
poverty. Although per capita personal income is increasing for all the counties, per capita personal
income in Montana, at $39,684, is lagging somewhat behind the national average of $42,433 in
2011. For three of the counties in the analysis area, per capita income was substantially lower
than both the state and the nation. Lake, Lincoln, and Sanders Counties’ per capita income
ranged from $26,609 in Sanders County to $28,556 in Lake County.
Unemployment rates are also high among several of the counties in the analysis area. Over the
period 1990 to 2011, all four counties in the analysis area have had a higher rate of
unemployment than the state of Montana. In 2012, the unemployment rate for the state of
Montana was 6 percent. Unemployment rates for the four counties in the analysis area in 2012
were as follows: Lake County – 8.9 percent; Flathead County – 9 percent; Sanders County – 13.2
percent; and Lincoln County – 13.5 percent.
Three of the counties in the Flathead NF analysis area also had a high percentage of individuals
and families in poverty. In 2011, the percentage of individuals in poverty in Lake, Sanders, and
Lincoln County ranged from 20.4 percent in Lincoln up to 23.2 percent, compared to around 14.6
percent for Montana and 12.7 percent for Flathead County. The percentage of families in poverty
ranged from 14.9 percent in Lincoln County up to 16.3 percent in Sanders County, compared to
9.7 percent for the state and 9.1 percent for Flathead County.
2. Dependence on government transfer payments also adds to the vulnerability of rural areas, unless
government transfer payments can keep up with increasing needs resulting from climate change
(health care, natural disaster mitigation/recovery, etc.)
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All types of transfer payments have increased substantially in the four-county analysis area since
1998. In fact, the biggest percent change in non-labor income (which includes dividends, interest,
and rent; and transfer payments) was in transfer payments, which includes age-related payments,
such as social security and Medicare, as well as income-maintenance payments. Incomemaintenance payments (“welfare”) grew from$8 million to $261 million (2011$) from 19 70 to
2011, a 3038 percent increase. The county most dependent on income-maintenance payments is
Lake County, where these payments account for 6.7 percent of non-labor income.
3. Most outdoor recreation areas are in rural counties. Although most of the jobs associated with
recreation do not pay well, these jobs can still be very important to the economy of rural areas. If
climate change reduces or shifts recreation-related job opportunities to other areas, rural
communities will see drops in employment.
Analysis done by the National Visitor Use Monitoring system estimates that approximately
885,000 visitors recreate on the Flathead NF. These visitors spend money in the local economy on
a variety of items including food, gas, and sometimes lodging. A substantial number of jobs in
the four-county analysis area are associated with industries connected to travel and tourism.
Around 20 percent of total private employment (total private employment does not include
employment in government, agriculture, railroads, or the self-employed because these are not
reported by County Business Patterns) in the four-county area is associated with industries
connected to travel and tourism, with 13 of the 20 percent associated with the Accommodation
and food sector. The four counties in the analysis area vary from 16.6 percent of total private
employment occurring in travel and tourism-related sectors for Lake County up to 20.6 percent
for Sanders County. For all counties, the largest amount of travel and tourism-related employment
is associated with Accommodation and food service.
4. Rural communities often have older populations, which are more vulnerable to the health related
impacts of climate change, and rural residents often have less access to health care resources.
All four counties in the Flathead NF analysis area had higher median ages than either the nation
(37 years) or the state of Montana (39.8 years) in 2011. Lincoln and Sanders Counties had the
highest median age, at 49, with Flathead and Lake County having median ages of 41 and 41.7
percent respectively.
5. Rural communities may be less impacted by heat than urban communities due to less concrete
and asphalt and more access to higher elevation, and cooler areas (more shade and evaporative
cooling).
The average elevation of Flathead Valley is approximately 3,000 feet. There is an abundance of
forested lands, streams, and rivers that provide relief from high temperatures.
6. Native American communities may be particularly vulnerable to climate change due to their tie to
natural resources and traditional ways of collecting and sharing food.
In ceding lands and resources to the US, tribes were guaranteed the rights to hunt, fish, and gather
on their usual and accustomed places both on and off reservation lands. In order for tribal
members to hunt, fish or gather, there must be healthy and sustainable populations of game, fish,
roots, berries, medicinal plants, etc. These all have the potential of being impacted by climate
change. Additionally, the analysis area has a high percentage of Native Americans, with more
than 20 percent of the population of Lake County being Native American.
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Though in general rural communities have lower adaptive capacity than their urban counterparts, climate
change impacts will differ by region and sector of the country. Differences in biophysical impacts,
population demographics, the dependency of local economies on natural resources, and other community
characteristics make communities more or less vulnerable to the effects of climate change. Social and
economic impacts particularly relevant to the communities impacted by climate-related biophysical
changes that may potentially occur on the Flathead NF are listed below:
•

Forestry and Timber: Current research suggests that timber supply will expand nationally due to
climate change; however, regional impacts are more uncertain due to shifts in forest distributions
and types and differences in wildfire risk, pest attacks and diseases, and adverse impacts on
biodiversity. However, where increased temperature coincides with possible decreased
precipitation (western Alaska, Interior West, Southwest), forest growth is expected to be lower
(Ryan et al. 2008). Additionally, increasing harvests in the nation as a whole would tend to lead
to lower prices, and as a consequence, reducing harvests in regions with higher production costs
even if productivity increases. (Perez-Garcia et al 2002, Sohngen and Sedjo 2005). Warmer
winters with more sporadic freezing and thawing would likely increase erosion and landslides on
forest roads and reduce access for winter harvesting (USGCRP 2009), in turn increasing costs and
further reducing the supply of forest products. Under these conditions, a shrinking forest industry
would lead to loss of employment for many rural communities. However, adaptation in US timber
and wood product markets may offset some of the potential negative effects of climate change
and, overall, consumers and mill owners would lose welfare but consumers would gain. Some of
the potential adaptations in the wood products industry might include using alternative species,
changing the nature or location of capital and machinery, changing reliance on imports or exports,
or adopting new technologies. (Irland et al. 2001)
The counties in the four-county analysis area (Flathead, Lake, Lincoln, and Sanders) all derive a
higher percentage of their employment from timber-related industries than either the state or the
nation. Sanders County and Lincoln County both derive more than 5 percent of their employment
from timber-related industries. Lake County had the smallest amount of timber-related
employment, at 1.8 percent, and Flathead County’s timber-related employment in 2011 was 3.6
percent. Flathead National Forest non-reserved timberland is located in three Montana counties:
Flathead, Lake, and Missoula. According to estimates provided by the Bureau of Business and
Economic Research (McIver et al 2013), the total harvest (all ownerships) in 2011 was
approximately 51.4 MMCF. The Flathead National Forest harvest in the three-county area was
estimated to be approximately 10 percent of the total harvest by all ownerships.

•

Water supply: In the western US, studies indicate there is likely to be increasing spring rainfall
and lower snowpack. (Bell and Sloan 2006, USGCRP 2009). This could pose problems in terms
of the timing of snowmelt runoff and a loss of natural water storage. Changes in precipitation
combined with increased severity of droughts and heat waves could negatively impact the
available water supply. Peak river runoff could shift to winter and early spring, away from
summer and autumn when demand is highest (Barnett et al. 2005). The timing of snowmelt
runoff could also threaten storage efficiencies for reservoirs (Raymondi et al 2013). Besides
providing water supply, reservoirs are operated for flood-protection purposes and consequently
may release large amounts of otherwise useful water during the winter and early spring. In such
facilities, earlier flows would place more of the year’s runoff into the category of hazard rather
than resource. This would tend to increase the length of the summer drought that is anticipated to
occur in much of western North America (Stewart et al. 2004).
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For the Flathead NF analysis area, changes in water supply due to climate change could impact
the people and economies in a variety of ways, including (Raymondi et al. 2013):
•

Increased flooding, which can damage infrastructure and private property, increase maintenance
costs, and lead to landslides. It can also increase sediment loads in streams and rivers, thereby
affecting aquatic species habitats.

•

With a projected increase in the demand for water, due to increasing populations, and warmer
temperatures, current water infrastructure in municipal watersheds may not be able to keep up
with demand.

•

Recreation and tourism: Outdoor recreation activities depend on the availability and quality of
natural resources such as forests, wetlands, snow, and wildlife (USGCRP 2009). Climate change
could affect recreation through three pathways: winter activities such as downhill and cross
country skiing, snowshoeing, and snowmobiling; nature tourism and related activities such as
biking, walking, hunting, and water-related sports such as boating and fishing.
Snow and ice-dependent activities could be adversely affected by even small increases in
temperature, especially in areas with marginal snow conditions. Shorter seasons, due to warmer
springs and falls, would affect the profitability of ski areas, particularly if it affected the winter
holiday season between Christmas and the New Year. Although some ski areas have the ability to
make snow, snowmobiling is wholly dependent upon natural snowfall, and since it often occurs in
lower elevation areas, could be adversely impacted by less snow.
On the Flathead NF, in the 2011 NVUM survey, around 32 percent of the 885 thousand NF visits
(283,000 visits) to the forest had a winter-related activity as the primary activity engaged in while
on the forest. The majority of these visits (29.2 of the 32 percent) were primarily for downhill
skiing. Data from the Flathead NF shows that for the two ski areas operated under special use
permits (Whitefish Mountain Resort and Blacktail Mountain) show that the average use for the
time period of 1999 to 2010 was 274,720 skier days. 2008 was a banner year for the ski resorts
with both resorts reporting their all-time high in this timeframe, with a total of 338,365 visits for
the two areas combine. In years 2009 and 2010, the total skier days dropped but were still above
the total average skier day. Changing snow conditions and shorter seasons could adversely affect
the recreational experiences of these visitors and the contributions that these activities make to
local economies.
Nature-based activities: The length of season and desirability of activities such as hiking,
lakeshore or river visits, sightseeing, swimming, etc., may increase because of small near-term
increases in temperature and longer seasons. However, altered biodiversity and increases in fire
and insect infestations could adversely affect nature tourism. Hunting opportunities will also
likely change as animal’s habitats shift due to climate change. Lower water levels in reservoirs
and rivers during the summer months could affect boating activities; however, warmer
temperatures could lead to increased demand for water-related activities. (USGCRP 2009,
Sussman et al. 2008)
Nature-related activities such as relaxing, viewing nature, and hiking make up three of the top
five main activities on the Flathead NF (the other two being hunting and downhill skiing). They
also account for the four of the top five activities enjoyed by visitors to these forests (the other
being downhill skiing). Having longer seasons to enjoy these activities would benefit people
interested in these activities. However, increases in forest disturbances, such as wildfire or insect-
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infestations could decrease the benefits that people receive from these types of activities, so the
overall effect is uncertain.
Whitewater rafting and float boating occurs on the rivers on the Flathead NF. Longer seasons and
more runoff could be beneficial to whitewater enthusiasts as well as to outfitters and guides who
provide these services. (See the Chapter on Special Designated Used – Wild and Scenic Rivers
and the Recreation Chapter for more information).
Recreational fisheries: – Numerous studies project that the habitats of coldwater fish species, such
as salmon and trout are likely to contract in response to global warming. (Janetos et al. 2008).
(See the “Fish and Wildlife” section of the “Multiple Use and Ecosystem Services” chapter of the
assessment for information on the importance of recreational fisheries to the local area)
•

Increased forest disturbances:
Wildfire risk – Warmer summer temperatures and reduced rainfall in the West are projected to
extend the annual window of wildfire risk by 10 to 30 percent (Brown et al. 2004, Westerling
2006). An increase in wildfires may lead to a loss of forest recreation opportunities and visitors
to mountain areas may experience more restrictions on their activities, campfire bans; and trail
and campground closures. Increases in wildfire may also lead to the destruction of timber
resources and increased costs for fire suppression and recovery.
Studies also indicate that climate change may increase summertime organic carbon aerosol
concentration over the western US by 40 percent and elemental carbon by 20 percent from 2000
to 2050. Most of this change would occur because of larger wildfire emissions with the rest
caused by changes in meterology. These changes would have important consequences for
western U.S. air quality and visibility (Spraklen et al. 2009)
Besides the impacts to recreation mentioned above, many areas of the Flathead NF are enjoyed
for their scenic beauty (see Recreation Chapter). Increases in wildfires can affect view sheds
thereby impacting recreation experiences and perhaps visitation numbers. Also, the increased
cost of suppression and recovery associated with more wildfires would adversely affect the
budgets of local governments. Increases in smoke may also cause health-related impacts. Fine
particles associated with smoke from wildfires can be especially problematic for those with
ongoing health problems, such as lung disease or heart problems, or the elderly putting them a
more risk of hospital and emergency room visits, or even death. These effects have been
associated with short-term exposures lasting 24 hours or less (EPA 2003).
Insects and disease: Climate change may likely result in more disturbance from insects, invasive
species, and disease (Alig et al. 2004, Logan et al. 2003). Ryan et al. 2008 estimates an increase
in the frequency and intensity of mountain pine beetle and other insect attacks due to drought
stress and higher temperatures which increases fire risk and has the potential to reduce timber
production. Milder winters increase the survival rate and populations of such insects.
Increases in tree mortality resulting from insect outbreaks further increase fire risk, decrease
timber supply, and impact public safety, thereby increasing the impacts to the counties in the
analysis area.
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Multiple use and ecosystem services
Introduction
The preamble of the 2012 planning rule for NFS land management planning recognizes that ecological,
social, and economic systems are interdependent and equally important; none has priority over the other.
Therefore, the planning rule requires the consideration of social, economic, and ecological factors in all
phases of the planning process. The rule also states that forest plans must “contribute to economic and
social sustainability and must provide for ecosystem services and multiple uses in the plan area.
Responsible officials will use an integrated resource management approach to provide for multiple uses
and ecosystem services in the plan area, considering a full range of resources, uses, and benefits relevant
to the unit, as well as stressors and other important factors.” In line with this emphasis, the planning rule
requires the assessment to address both multiple uses and ecosystem services.
Multiple use is defined by the Multiple-Use Sustained-Yield Act (MUSY) of 1960 (16 U.S.C. 528–531)
as follows:
…the management of the various renewable surface resources of the NFS so that they are
utilized in the combination that will best meet the needs of the American people; making
the most judicious use of the land for some or all of these resources or related services
over areas large enough to provide sufficient latitude for periodic adjustments in use to
conform to changing needs and conditions; that some land will be used for less than all of
the resources; and harmonious and coordinated management of the various resources,
each with the other, without impairment of the productivity of the land, with
consideration being given to the relative values of the various resources, and not
necessarily the combination of uses that will give the greatest dollar return or the greatest
unit output.
Additionally, the first paragraph of the MUSY Act states, “Be it enacted by the Senate and House of
Representatives of the United States of America in Congress assembled, that, it is the policy of the
Congress that the national forests are established and shall be administered for outdoor recreation, range,
timber, watershed, and wildlife and fish purposes” (emphasis added).
The 2012 planning rule defines ecosystem services as “the benefits people obtain from ecosystems.”
Healthy forest ecosystems are life-supporting systems that provide a full suite of goods and services
(ecosystem services) that are vital to human health and wellbeing.
Though in practice the categories of multiple use listed above (outdoor recreation, range, timber,
watershed, and fish and wildlife) largely fall under the broader umbrella of ecosystem services (benefits
people obtain from ecosystems), the multiple use mandate under the MUSY Act of 1960 (16 U.S.C. 528–
531) and the National Forest Management Act (NFMA) of 1976 (16 U.S.C. 1600 et seq.) requires that
land management plans address multiple uses. Therefore, this section includes assessments of the multiple
use categories and any key ecosystem services that are not addressed in the multiple use section. The rest
of this topic is organized as follows: a brief introduction to the concept of ecosystem services and a lists
the key ecosystem services identified by the interdisciplinary team and the public; the assessment of
multiple uses; and the assessment of key ecosystem services not already addressed.
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What are Ecosystem Services?
In a 2007 Pacific Northwest Research Station publication (Collins and Larry 2007), the authors describe
ecosystem services as follows:
An ecosystem services perspective encourages natural resource managers to extend the classification
of “multiple uses” [emphasis added] to include a broader array of services or values; managing for
water, wildlife, timber, and recreation addresses the need to sustain “provisioning” services, but land
managers are also stewards of regulating, cultural, and supporting services, all of which are critical to
human health and well-being. (See Table 108 for examples of these other ecosystem services.)
Table 108. Ecosystem services examples
Provisioning Services, such as
•
Clean air and fresh water
•
Energy and minerals
•
Fiber and forage
•
Food (game animals, fish, plants)
•
Biochemicals, natural medicines, pharmaceuticals
Supporting Services, such as
•
Pollination
•
Seed dispersal
•
Soil formation
•
Nutrient cycling, Biodiversity
•
Ecosystem resilience

Regulating Services, such as
•
Long-term storage of carbon
•
Climate regulation
•
Water filtration, purification, and storage
•
Soil stabilization
•
Flood control
•
Disease regulation
Cultural Services, such as
•
Aesthetic values
•
Educational values
•
Spiritual and cultural heritage values
•
Recreational experiences and tourism opportunities

Source: MA 2003

The requirements for plan components for ecosystem services in the 2012 planning rule are found in the
section on social and economic sustainability and in the section on multiple use:
36 CFR 219.8(b): The plan must include plan components, including the plan area’s contribution to
social and economic sustainability, taking into account…(4) Ecosystem services
§ 219.10 Multiple use. While meeting the requirements of §§ 219.8 and 219.9, the plan must provide
for ecosystem services and multiple uses, including outdoor recreation, range, timber, watershed,
wildlife, and fish, within Forest Service authority and the inherent capability of the plan area as
follows: (a) Integrated resource management for multiple use. The plan must include plan
components, including standards or guidelines, for integrated resource management to provide for
ecosystem services and multiple uses in the plan area.
The benefit to people (i.e., the goods and services provided) is what differentiates ecosystem services
from the ecosystem itself. As stated in Kandziora et al. 2013, the “significance of human well-being lies
in the concept and definition of ecosystem services itself, since there are no services without humans
benefitting from the functions and processes that generate them.” Additionally, though management
actions (fire suppression, fuel treatments, etc.) and infrastructure (such as trails and roads) may also
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provide benefits to the public, the benefits are not provided by the ecosystem itself and therefore are not
considered “ecosystem services.” To help clarify the differences, Figure 102 shows the connections
between ecosystem processes, functions, and structures; ecosystem services; benefits to people;
management actions; and threats and drivers.
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Figure 103. Relationship of ecosystem service components (Source: Diagram based on information provided in MEA 2003, Boyd and Banzhaf 2007, Kandziora 2013)
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The Role of Biodiversity
In discussions about ecosystem services, the question often arises whether biodiversity should be
considered an ecosystem service. The term “biodiversity” combines 2 words: “biological” and
“diversity.” Biodiversity refers to all the variety of life that can be found on Earth (plants,
animals, fungi, and microorganisms); the term also refers to the communities that these organisms
form and the habitats in which they live (Convention on Biological Diversity 2013). Most studies
acknowledge that biodiversity probably plays a significant role in directly providing goods and
services as well as regulating and modulating ecosystem properties (Balvanera et al. 2006), but
the idea of biodiversity as an ecosystem service is more controversial. Benays et al. (2009) state
the following: “[D]espite being the focus of major research attention, the relation between
biodiversity and provision of ecosystem services remains uncertain.” (Kandziora et al. 2013)
make a different assessment: “In other studies, biodiversity has been mentioned as an ecosystem
service itself, which it is obviously not (Haines-Young and Potschin 2010; deGroot et al. 2010).
Others take a broader view of the role of biodiversity in the delivery of ecosystem services.
Mace et al. (2013) state the following:
Biodiversity has multiple roles in the delivery of ecosystem services, as a regulator of
ecosystem processes, as a service in itself and as a good. Effective ecosystem management
now, but even more in the future as pressures intensify, will require identifying and analyzing
all roles both for the optimization of ecosystem service delivery and for the conservation of
species, habitats and landscapes.
Mace et al. (2013) believe these 3 roles of biodiversity are important for accounting for the
complex ways in which biodiversity enhances human well-being. The right combinations of
biotic and/or abiotic components are viewed as an important benefit of biodiversity when it is
defined as a regulator of ecosystem processes; however, this definition or role may not account
for other benefits, such as bird species richness. Viewing biodiversity as an ecosystem service
takes into account the fact that “both genetic diversity (or surrogates, such as wild species
richness or phylogenetic diversity) and wild species diversity (implicitly including genetic and
phylogenetic diversity) directly contribute to ecosystem goods, such as wild medicines, genetic
material for crops, etc.” They also argue that biodiversity can be viewed as a good because many
components of biodiversity have cultural value and retaining a full complement of wild species is
important to many people.
In the context of forest plan revision on Flathead NF, biodiversity’s many roles in contributing to
human well-being are appreciated and acknowledged. However, explicitly accounting for the
ways in which people value biodiversity, or assessing how management actions may affect those
values, is not possible. For that reason, any analysis or assessment of biodiversity will be handled
in the ecological sustainability sections of this assessment (state sections).

Key Ecosystem Services for the Flathead National Forest
Every National Forest or National Grassland provides important ecosystem services; however,
describing or analyzing every ecosystem service is not feasible. Current direction (proposed
directives) is to identify those ecosystem services that are most important to people in the broader
landscape and that would be most affected by the land management plan. During the assessment
phase of forest plan revision, the ID Team identified an initial list of ecosystem services that are
provided by the Forests. This list was then vetted with the public during a set of four field trips
conducted during the months of August and September, 2013. The list of key ecosystem services
is listed below, along with the report section where they are discussed.
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•

Forest products


Wood products (multiple use section)



Huckleberries (ecosystem services section)

•

Water quality and quantity (multiple use section)

•

Clean air - breathing/particulate matter, scenic quality/haze (ecosystem services
section)

•

Outdoor recreation (multiple use section)

•

Scenery (multiple use section)

•

Fish and wildlife (multiple use section)

•

Inspiration – spiritual values and solitude (ecosystem services section)

•

Cultural/heritage values (discussed in the cultural and historical resources
section)

•

Research/Education (discussed in the ecosystem services section)

•

Carbon sequestration and climate regulation (climate change discussed in the
ecosystem drivers and stressors section)

•

Flood control (discussed in the ecosystem services section)

Other ecosystem services that were brought up by the team but not identified as key ecosystem
services included: mushrooms and medicinal plants, water for irrigation, water quantity, and nonuse values (e.g., existence, option, and bequest values). These ecosystem services will only be
briefly discussed in this assessment.
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Multiple use
Outdoor recreation
Recreation is an important use of the Flathead National Forest by both local residents and
nonlocal visitors. Recreational opportunities and settings are also an important cultural service
provided by the Forests. The term “cultural services” refers to the intangible benefits people
receive from ecosystems, including nonmaterial spiritual, religious, inspirational, and educational
experiences (Kandziora et al. 2013). Recreation on the Forest is characterized by the vast, wild,
and remote forest landscapes (recreation settings) that support nature-based (water, snow,
fisheries, wildlife) recreation activities and opportunities. These opportunities and settings
provide people with a variety of benefits: relaxation/recreation; physical, mental, and/or spiritual
health; experiencing nature, landscapes, and/or their own or other people’s cultures;
environmental/outdoor education; eco/adventure/nature-based tourism; opportunities to socialize;
and challenge and competition (SEQ 2013). The benefits people obtain from recreating in a
natural environment are subjective and highly personal, with different people obtaining different
benefits from the same piece of land or forest attribute. This assessment provides detailed
information about the Forest’s recreation settings and opportunities, services, access, and
facilities. Hunting and fishing are discussed below in the fish and wildlife multiple use section.

Scenery
Due to the natural scenic beauty of the Flathead NF, aesthetics is an important cultural ecosystem
service associated with these landscapes. In addition, the aesthetics of an area is often associated
with inspiration and art, another cultural ecosystem service. Aesthetics is “the visual quality of the
landscape/ecosystems or parts of them which influences human well-being and the need to create
something, esp. in art, music and literature. The sense of beauty people obtain from looking at
landscapes/ecosystems as ecosystems provide a rich source of inspiration for art, folklore,
national symbols, architecture, advertising and technology” (Kandzioria et al. 2013). Sometimes
called visual quality, scenic character, or scenic amenity by professionals, visual appreciation of
the environment is a well-recognized and accepted dimension of aesthetic appreciation (SEQ
2013). The incredible scenery of the Forests contributes to community identity and sense of
place; quality of life (backdrop/backyard); the tourism industry (attraction); and increased real
estate values.
Detailed information on scenic character can be found in the recreation setting, opportunities and
access, and scenic character chapter of this assessment.

104

Flathead National Forest Assessment

Range
Rangeland management is an important component of multiple use on National Forest lands.
Although rangelands provide a variety of ecosystem services, such as wildlife habitat, recreation
(including that associated with wildlife), watershed functions, carbon sequestration and
biodiversity conservation, these lands have primarily been managed for forage. Under the
Millennium Ecosystem Assessment (MEA) classification system, forage is a provisioning service.
Provisioning services include all tangible products from ecosystems that humans make use of for
nutrition, materials and energy. These products can be traded and consumed or used directly
(Haines-Young and Potschin 2010); they are divided into the main subcategories of food,
materials and energy (Kandziori 2013). For a thorough discussion of the many ecosystem services
provided by rangelands, see Maczko and Hidinger (2008).

Geographic Scale
The Flathead National Forest currently permits livestock grazing over approximately 103,000
acres of National Forest system land (Figure 1). These grazing allotments are located on the Tally
Lake and Swan Lake Ranger Districts.

Current Conditions, Trends and Drivers
The Flathead National Forest currently has nine active range allotments – three on the Tally Lake
Ranger District and six on the Swan Lake Ranger District (Table 109). Current allotment acreage
represents approximately 4% of National Forest system lands. When the current forest plan was
approved in 1986, there were approximately 20 active range allotments. Over the past several
years, more than half of these allotments have been vacated and closed. High levels of timber
harvest had created transitory range for several decades; but as timber harvest decreased, so did
the amount of available forage. In 2010, the Flathead National Forest administratively closed five
vacant range allotments where use had not occurred for several years.
Table 109. Flathead NF range allotments and permitted use levels

Allotment Name and ID

Total
Acres

Cow/Calf
Pairs (CC)

Head
Months
(HM)

Animal
Unit
Factor
(AU)

AUMs
(HM x
AU)

Total Annual
Fees
Collected
($1.35 x HM)

Barber Creek (00114)

7,864

39

156

1.32

206

$210.60

Browns Meadow (00104)

8,440

32

128

1.32

169

$172.80

Holland (00115)

20,020

50

201

1.32

265

$271.35

Kerr Mountain (00116)

11,610

25

63

1.32

83

$85.05

Lemonade Springs (00805)

10,569

70

249

1.32

329

$336.15

Island Meadows (00806)

8,461

70

249

1.32

329

$336.15

Piper Creek (00109)

5,576

5

20

1.32

26

$27.00

Swaney (00803)

20,072

80

321

1.32

424

$433.35

Wild Bill (00102)

10,135

118

473

1.32

624

$638.55

Totals

102,747

489

1,860

1.32

2,454

$2,511.00
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Error! Not a valid bookmark self-reference. summarizes the number of seasons where non-use
occurred since 1999.
Table 110. Non-use seasons since 1999
Allotment

Seasons of Non-Use Since 1999

Barber Creek

3

Browns Meadow

6

2

Holland

3

Kerr Mountain

0

Lemonade Springs

2

Island Meadows

2

Piper Creek

0

Swaney

5

Wild Bill

3

Forest Plan Direction
Forest plans identify the suitability of land on national forest units to produce forage for domestic
livestock grazing and provide programmatic management direction in the form of goals,
objectives, desired conditions, standards and guidelines (FSH 2109.13). A suitability
determination is needed at the programmatic planning level, but site-specific analyses and
subsequent NEPA decisions are needed to formally authorize permitted grazing on allotments
(FSH 2109.13). FSM 1920 and FSH 1909.12 provide direction for addressing rangeland
resources in land and resource management plans. Under the National Forest Management Act,
project-level decisions which authorize the use of specific National Forest System lands for a
particular purpose like livestock grazing must be consistent with the broad programmatic
direction established in the Forest Plan. Consistency is determined by examining whether the
project-level decision implements the goals, objectives, desired conditions, standards, guidelines
and monitoring requirements from the Forest Plan.
The existing forest plan is supported by a grazing suitability analysis that was done in the mid1980s. Approximately 485,000 non-wilderness acres were considered potentially suitable for
livestock grazing and maximum transitory range forage production could support a maximum of
12,000 AUMs (page VI-13). If adjustments are made to account for transitory range that is
manageable and accessible, the Flathead NF could support roughly 4,120 AUMs. The Flathead
NF currently permits 2,189 AUMs (Table 109).
A Range Capability and Suitability Analysis was completed in 2003 to support a draft revised
Forest Plan that was released in 2006. The 2006 Range Capability and Suitability Analysis
determined that less than 500 acres within the Flathead NF are considered suitable for livestock
grazing (Table 111). The Flathead NF is currently in Forest Plan revision again and the
capability/suitability analysis will likely be revisited. Desired conditions, objectives, standards
and guidelines will be developed for livestock grazing in the revised forest plan scheduled to be
completed in 2016.

2 All non-use has occurred since 2007
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Figure 104. Map of Flathead NF grazing allotments
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Table 111. 2006 Flathead National Forest range capability and suitability analysis results
Classification/Description

Acres Deducted

Net National Forest System Acres

Running Totals
2,346,987

Deductions for Other Than Capable Acres
Non-grassland areas

1,536,146

810,841

Areas not capable of producing > 200 pounds of forage

537,066

273,775

Soil types not capable of grazing

24,933

248,842

Slopes > 40%

57,687

191,155

Water, streams, roads

673

190,482

Deduction for Areas not suitable for Livestock Grazing
Wilderness areas with forested or non-rangeland vegetation types

173,152

17,330

Livestock use is incompatible with other resource values

16836

494

Total Acres Suitable for Livestock Grazing

494

Forest Service Management Actions
Allotment Management Plans and Annual Operating Instructions
Allotment Management Plans (AMPs) contain the pertinent livestock management direction from
the project-level NEPA-based decision (FSH 2209.13). AMPs also refine direction in the projectlevel NEPA-based decision deemed necessary by the authorized officer to implement that
decision and they should be developed concurrently with the completion of the site-specific
analysis and project-level decision (FSH 2209.13). Each permit on the Flathead NF has an AMP.
These are relatively general plans that reiterate permit requirements and include a general
monitoring plan. Most AMPs were completed shortly after term permits were reissued and they
are located in the permit folder.
Annual Operating Instructions (AOI) document actions that are needed for implementation of the
management direction set forth in the project-level NEPA-based decision. Actions in the AOIs
must be within the scope of the project-level decision and as such are not required to undergo any
additional site-specific environmental analysis. The AOIs shall clearly and concisely identify the
obligations of the permittee and the Forest Service and clearly articulate annual grazing
management requirements, standards and monitoring necessary to document compliance. AOIs
are typically issued to allotment permittees during annual meetings prior to the grazing season.
Allotment Inspections and Monitoring
FSH 2209.13 Section 19 requires that “Forest Officers” must monitor the grazing use of the
allotment. In addition, specific monitoring requirements are generally included in the projectlevel NEPA decision that authorizes livestock grazing. All of the project-level NEPA decisions on
the forest have varying levels of monitoring requirements. For example, the Lemonade
Springs/Island Meadows decision requires annual monitoring of stream bank stability on sensitive
stream reaches inside the allotment. In addition, the forest is required to monitor livestock use and
impacts to streams according to the PACFISH/INIFISH Biological Opinion (PIBO). The
implementation monitoring component consists of measuring bank alteration at Designated
Management Areas, which are essentially stream reaches inside allotments that are expected to
get maximum grazing use by livestock. The effectiveness monitoring component consists of
measuring a variety of aquatic habitat attributes in streams to determine if grazing practices are
affecting water quality and aquatic habitat.
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Influence of non-National Forest System Lands or Conditions
Livestock that graze the Flathead National Forest during the summer months are provided forage
from private lands during the remainder of the year. Forage from private lands during this period
is in the form of native grass pasture, irrigated pasture, fodder and fall crop residue. The
availability of private lands in the surrounding area that can provide summer forage is limited.
Productive lands in the Flathead Valley are generally used for crops, including wheat, barley and
canola.

Importance to People in the Broader Landscape
Nearly 16% of the land in the four-county analysis area is agricultural land, ranging from a low of
2.2% in Lincoln County to a high of 66.8% in Lake County. For the analysis area, the largest
numbers of farms (28.4%) are classified as “beef cattle, ranch and farms.” The second largest
farm type is “Other crop farming”, which includes other crops not listed or farms where no single
crop or family of crop(s) accounts for one-half or more of the establishment’s agricultural
production.
The grazing program on the Flathead is very small compared to other forests in the Northern
Region. An analysis of the economic contribution of programs on the Forests indicates that the
grazing program on the Flathead NF contributes approximately 3 jobs and $47,000 in labor
income to the 4-county analysis area; see the section “The Flathead Economy and National Forest
Contributions” for more information.
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Timber Production
As throughout the Northwest, use and development of natural resources on the Flathead National
Forest and surrounding lands played an essential role in the economy and growth of the area over
the past 150 years, since the early settlement of the area by European-origin Americans. The
harvest of trees for a variety of uses has occurred since in its growth. Fur trappers infiltrated the
area in search of beaver pelts and other fur bearers. Traders followed on their heels. David
Thompson, of the Northwest Fur Company, built a trading post called “Kootenai House” in 1807
near the east of the present-day town of Libby in 1806. Discovery of gold in some of the
tributaries brought in people hoping to strike it rich. Mining for gold and other minerals boomed.
Missionaries, in particular Jesuit missionaries, visited the area upon the request of the Flathead
Indians. Farming and logging evolved, as did transportation routes (railroads). The first saw
mill in northwestern Montana was built near Eureka in 1889. The four-county study area
became strongly associated with logging and timber productionThe original mission of the Forest
Service focused on protecting water and timber (Kline and Mazzota 2012), and timber harvest
continues to be an important use of many National Forests. A viable forest industry also provides
capacity to undertake forest restoration activities that require a trained workforce and mills to
process resulting wood products (Smith et al. 2011). Under the Milleneum Ecosystem Assessment
(MEA) classification system, forage is a provisioning service. Provisioning services include all
tangible products from ecosystems that humans make use of for nutrition, materials, and energy.
These products can be traded and consumed or used directly (Haines-Young and Potschin 2010);
they are divided into the main subcategories of food, materials, and energy (Kandziori 2013).
Timber harvested on National Forest lands provides a variety of wood products, such as sawlogs,
veneer logs, house logs, and cedar products, as well as logs used for pulpwood, posts and poles,
firewood, furniture logs, and energy wood logs.

Geographic scale
Flathead National Forest non-reserved timberland is located in three Montana counties: Flathead,
Lake, and Missoula. According to estimates provided by the Bureau of Business and Economic
Research (Sorenson et al. 2012), the total harvest (all ownerships) in 2011 was approximately
51.4 million cubic feet (MMCF). Given the mill closures that have occurred in the region since
2009, the pulpwood component was close to the historical average of 5 percent of the total
harvest in 2011. The Flathead National Forest harvest in the three-county area was estimated to
be approximately 10 percent of the total harvest by all ownerships.
In addition to the three counties with Flathead NF non-reserved timberland, another six counties
process the majority of timber coming off of the forest. The Flathead National Forest Timber
Processing Area (TPA) was determined by the Bureau of Business and Economic Research to be
the nine-county area including Flathead, Jefferson, Lake, Lewis and Clark, Lincoln, Mineral,
Missoula, Ravalli, and Sanders Counties in Montana (Figure 1). The process used to determine
the TPA consisted of the following steps (Sorenson et al. 2012):
1. The three counties containing Flathead NF non-reserved timber land were automatically
included.
2. Counties contiguous to the counties identified in step #1 that received timber from those
counties were included unless the volume was a very small proportion of the total timber
receipts in that county. If historic (2004 and 1998) timber flow data indicated a substantial
flow of timber into a contiguous county, the county would be included in the TPA even if
recent (2009) flows were relatively small.
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3. All other counties receiving timber from the three counties identified in step #1 were included
if the volume represented more than 10% of the total timber received in that county.
The TPA was used to determine the capability and capacity of mills in the area to process timber,
which is discussed in detail later in this section.
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Figure 105. Flathead NF timber processing area
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Current conditions, trends, and drivers
Forest Management for Timber Production
Under the current Forest Plan, approximately 665,000 acres, or about 28% of the approximately
2.3 million acres of National Forest (NF) lands within the Flathead NF, are determined to be
suitable for timber production. These are lands where management of forest stands for timber
products is considered legally and technically feasible, will not cause irreversible damage to other
resources, and is compatible with the area’s desired conditions and objectives. The majority
(approximately 77%) of timber harvest has occurred on lands identified as currently suitable for
timber production. Other lands and management areas allow timber harvest to occur for specific
reasons (such as salvage of fire-killed trees), if resource values associated with the lands are not
detrimentally affected.
The Analysis of the Management Situation conducted in the 1980s, prior to the existing Forest
Plan, identified a biological production potential of the Forest at 171 million board feet (MMBF)
and long-term sustained yield capacity (LTSYC) of 201 million board feet for the first three
decades of the forest plan. These are estimates based on the assumption that timber production is
maximized on all potentially suitable Forest acres (which was estimated at about 836,000 acres at
that point). The current Forest Plan identifies an allowable sale quantity (ASQ) of 54 million
board feet per year of timber harvest from suitable lands (Forest Plan Amendment 19, completed
in1995). ASQ is the total output of timber and other wood products anticipated in the plan period
and takes into account the fiscal capability of the forest and consistency with land management
goals and objectives.
Table 112 displays the total acres affected by timber harvest, and Figure 106 displays the acres
harvested by year since 1960. Table 113 displays the total acres harvested for each of the six
geographic areas (GAs) on the Flathead NF. Commercial timber harvest has affected a total of
approximately 17% of the NF lands on the Flathead NF. In total, about 46% (304,750 acres) of
the suitable land base on the Flathead NF has been affected by commercial timber harvest since
the 1940s. Though some harvest records date back to 1918, it wasn’t until the early 1940s that
harvesting on NF lands became more prevalent and accurate record keeping began. Figure 4 in
the section that follows displays the volume of timber harvested and sold from these harvested
acres for the past 26 years.
Table 112. Acres of NF lands affected by commercial harvest activity by decade.
Decade of Harvest

Acres
Intermediate
1
Harvest

Acres
Regeneration
2
Harvest

Total Acres

<1950

854

4,721

5,575

1950-1959

6,567

21,626

28,193

1960-1969

15,943

63,162

79,105
100,259

32,530

67,729

1980-1989

19,538

64,296

83,834

1990-1999

10,318

33,107

43,425

2000-2012

28,176

25,679

53,855

Total

113,927

280,320

394,247

1970-1979

1

Intermediate harvest = removal of portion of the trees in a stand (e.g. commercial thin, overstory removal cut, salvage
cut)
2
Regeneration harvest = removal of nearly all the trees in the stand (e.g. clearcut, seedtree cut, shelterwood cut)
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Table 113. Acres and percent of NF lands affected by commercial harvest activity by GA
GA

Total NF lands in GA

Sum of Hvst Acres

% of total NF acs
harvested by GA

Hungry Horse

286,459

67,943

24%

South Fork

790,704

14,287

2%

Middle Fork

370,188

7,367

2%

North Fork

319,761

82,219

26%

Salish Mountains

264,206

122,016

46%

Swan Valley

363,666

100,415

28%

Grand Total

2,394,984

394,247

16%

Figure 106. Acres of past commercial timber harvest by year from 1960-2012.

Factors Influencing Timber Management and Production
Harvest is a tool used not only to provide timber products and contribute to the local economy but
also to achieve multiple resource objectives. These include reducing insect or disease impacts,
improving wildlife habitat, increasing tree growth, improving timber productivity, lowering fuels
and fire risk, and altering vegetation conditions to enhance forest resilience.
Regeneration harvesting (e.g. seedtree, shelterwood and clearcuts), which removes most existing
trees and establishes a new forest dominated by seedlings, is an important tool to increase forest
structural diversity across landscapes and establish early successional plant communities, often
contributing to wildlife habitat objectives. The reduction in timber harvest since the late 1980s
has reduced these management opportunities across the Flathead NF. Recent wildland fires have
compensated, at least in overall acres, by creating vast new areas of early successional forests.
However, the distribution and size of these forest patches are much different than would be
produced by planned harvest activities. Openings created by fire are on the scale of thousands of
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acres concentrated within a few watersheds, rather than the tens of acres created through harvest,
and scattered across the entire suitable land base.
Recent wildfires have also influenced timber management opportunities, at least in the short term.
Since 1980 approximately 105,000 acres (or about 16%) of the lands suitable for timber
production has been burned by wildfire. An estimated 40,000 acres of that burned area was
occupied by young forests established after regeneration harvests conducted over the previous 50
years. These young stands, along with an additional estimated 86,000 acres of older forests, were
returned to an early successional seedling stage of development. It will be at least 50-60 years
before forests within these fire areas reach a size where commercial timber harvest may be
feasible.
Salvage of fire-killed trees best occurs within a few years of the fire to remove trees before they
deteriorate and lose economic value. Table 114 displays the acres of salvage harvest within recent
decades. Approximately 164,000 acres of National Forest lands outside wilderness areas burned
during the period 1990 through 2013. Salvage of fire-killed trees occurred across approximately
10% of these acres.
Table 114. Acres of fire salvage harvest on Flathead NF lands during the decades between 1990 to
2013. Fires that had salvage activity occurred in 1994, 2001, 2003 and 2007.
Fire Decade

Fire Salvage Harvest
(approx. acres)

1990-1999

3,542

2000-2009

13,421

Total Acres

16,963

Though economic conditions and oscillating timber values are partially responsible for the peaks
and valleys in timber harvest levels seen in figures 2 and 4, insect or disease epidemics and
wildland fires are prominent ecological factors that have influenced historical harvest trends.
Spruce beetle epidemics in the 1950s into the 1960s; mountain pine beetle epidemics in the 1970s
and1980s; and rapid, widespread mortality of most mature western white pine on the Flathead NF
from the late 1960s well into the 1980s (due to the non-native blister rust fungus) contributed to
the acres of timber harvested during these eras. Salvage of fire-killed trees after large, standreplacement fires in 2001, 2003 and 2007 were largely responsible for the peak in harvested acres
in the mid-2000s.
Fuels Management
Recent increased concerns with the potential impact of wildland fire on adjacent private lands has
been another major driver of timber harvest and other vegetation treatments over the past 15 years
to reduce hazardous fuels. In natural resource management the term “fuels management or
hazardous fuels” is referring to vegetation that will burn either when it is completely cured (aka
dead) or when enough heat is applied that the material will sustain combustion. For example,
when grass is cured it will burn readily; versus when it is freshly green with spring conditions it
requires significant heat to cause combustion. Treatment of the vegetation for fuels mitigation is
typically to reduce fire intensity, duration and mitigate rate of fire spread. While a treatment may
have immediate reduction in fire spread, in the maritime weather environment plant regrowth is
generally capable of generating “fuel” again in a year or two.
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Management of vegetation for the purposes of fuels management can be accomplished by two
broad means. First, mechanical treatments via traditional harvest methods, mastication, or
chainsaw, second with the application of prescribed fire (broadcast or pile burning). Wildfire
causes the reduction in some component of the vegetation structure/fuels. Mechanical treatment
of vegetation for fuels objectives is accomplished by a variety of means from traditional timber
harvest, mastication and hand treatments. Since 2001 this has accomplished approximately
27,400 acres. During the last 12 years, the Flathead NF has used prescribed burning on
approximately 13,200 acres. For specific activity types reported in the Forest Service Activity
Tracking System (FACTS) see table 115 below.
Table 115. Fuel reduction management activities completed from 2001-2012 on Flathead NF lands
Management Activity

Acres Accomplished

Broadcast Burning - Covers a majority of the unit

2,036

Burning of Piled Material

1,280

Chipping of Fuels

595

Commercial Thin

7,348

Compacting/Crushing of Fuels

44

Group Selection Cut (UA/RH/FH)

70

Improvement Cut

108

Overstory Removal Cut (from advanced regeneration) (EA/RH/FH)

3

Piling of Fuels, Hand or Machine

3,663

Precommercial Thin

2,586

Prune

23

Rearrangement of Fuels

947

Salvage Cut (intermediate treatment, not regeneration)

1,137

Sanitation Cut

418

Seed-tree Preparatory Cut (EA/NRH/NFH)

579

Seed-tree Seed Cut (with and without leave trees) (EA/RH/NFH)

2,536

Shelterwood Establishment Cut (with or without leave trees) (EA/RH/NFH)

1,074

Shelterwood Preparatory Cut (EA/NRH/NFH)

337

Stand Clearcut (EA/RH/FH)

1,278

Stand Clearcut (w/ leave trees) (EA/RH/FH)

1,294

Thinning for Hazardous Fuels Reduction

1,130

Two-aged Patch Clearcut (w/res) (2A/RH/FH)

15

Two-aged Seed-tree Seed and Removal Cut (w/res) (2A/RH/FH)

758

Two-aged Shelterwood Establishment and Removal Cut (w/ res) (2A/RH/FH)

977

Two-aged Shelterwood Establishment Cut (w/res) (2A/RH/NFH)

123

Two-aged Stand Clearcut (w/res) (2A/RH/FH)

62

Underburn - Low Intensity (Majority of Unit)

9,883

Yarding - Removal of Fuels by Carrying or Dragging

276
Sub Total

40,581

Wildfire Activity
Wildfire - Fuels Benefit

190

Wildfire - Natural Ignition

56,120

Wildland Fire Use

75,621
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Management Activity

Acres Accomplished
Sub Total

Grand Total

131,931
172,512

Fuels treatments in the WUI are implemented with the intent of providing the opportunity to keep
fire on USFS lands under most fire weather conditions. Many private landowners are taking
advanatage of assistance to facilitate fuels mitigation on their lands. The Flathead NF continues
to work with both the State and local owners to facilitate these opportunities and coordination of
cross border treatments.
Tree growth and stand improvement treatments
Forest growth rates directly influence potential timber production over time, as well as the value
of the timber as influenced by tree size. Using FIA data, 2006 estimates of annual net growth and
mortality in forests on suitable lands of the Flathead NF were 18.7 million cubic feet (MMCF)
annual net growth (+-25.3% standard error) and 16.4 MMCF annual mortality (+-23.8% standard
error) (Flathead NF Forest Plan Monitoring Report, 2010). Mortality is about 47% of gross
growth on the forest.
Site productivity, forest density, and to a lesser extent forest composition directly affect growth
rates and the potential size class of the trees. Site productivity may be fixed, but density and
composition can be altered. Timber stand improvement treatments, specifically planting and
thinning of young sapling stands, are designed to lower tree densities, alter species compositions,
and improve growth and health of the forest. Figure 3 displays the acres of these treatments that
have occurred since 1950s, when these treatments began to be widely applied across the forest.

Figure 107. Precommercial thinning and tree planting activities on NF lands by decade.

Timber Products
In 2009, Sorenson et. al (2012) estimate that most (80 percent) of the timber harvested from the
three counties with Flathead NF non-reserved timber land consisted of green (live) trees. The
species composition of the harvested volume in this three-county area was: Douglas- fir
approximately 32 percent, lodgepole pine 27 percent, ponderosa pine 14 percent, and western
larch and spruce accounted for 10 and 9 percent, respectively. True firs accounted for about 7
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percent of the harvest, and western redcedar, western hemlock, and western white pine combined
accounted for approximately 1 percent. Sawmills and veneer/plywood plants received about 71
percent of the timber harvested from these counties. House logs, posts and small poles, and other
mills received less than 2 percent of the timber harvest volume. Pulp and paper mills utilized 28
percent of the 2009 harvest from the three-county region.
Figure 4 displays the trend in timber harvest and timber sold for the Flathead NF from 1986
through 2012. The largest volume harvested during this time was in 1988 when nearly 122
MMBF of timber was harvested on the Flathead NF. The largest volume sold occurred two years
earlier (1986) when more than 87 MMBF of timber was sold. However, the decade of the 1990s
saw a sharp decline in the volume harvested and sold, with the lowest volumes occurring at the
beginning of the century. In 2001, only 6 MMBF of timber was harvested on the Flathead NF
and the lowest sold volume (4.5 MMBF) occurred in 2000. In 2012, 28 MMBF of timber was
harvested on the Flathead NF and 20.3 MMBF was sold.

Figure 108. Cut and sold volumes for the Flathead NF: 1986-2012

Table 116 shows the amount of timber sold by the Flathead NF by product type for the ten-year
period 2003 to 2012. It also shows the number of Christmas trees sold on the forest the past ten
years and the amount of limbs and boughs sold the past four years. The highest volume of
sawtimber sold on the forest in the past decade was in 2005 at 75.6 MMB, while the lowest
volume sold occurred in 2012 at 8.2 MMBF. During this same period, the amount of non-saw
material has grown substantially, up from 2.9 MMBF in 2003 up to more than 11 MMBF
annually since 2009. Non-saw includes posts and poles, fuelwood, pulp, other miscellaneous
convertible products, small roundwood, and cull logs. The number of Christmas trees sold
during this time averaged 1,154 trees annually, while limbs and boughs sold have averaged
11,607 pounds per year the past four year.
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Table 116. Commercial and non-commercial forest products (including Christmas trees and
limbs/boughs) harvested on the Flathead NF 2003 - 2012
Type

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

Sawtimber
(MMBF)

29,844

21,189

75,627

31,366

26,050

15,409

31,046

14,177

15,811

8,227

Non-Saw
1
(MMBF)

2,932

3,794

3,355

3,003

5,016

8,843

16,524

15,345

14,826

11,886

Christmas
Trees
(Each)

1,098

1,078

1,339

1,288

1,204

1,265

0

1,403

1,231

1,630

16,600

7,400

9,200

Limbs
/Boughs
(lbs.)
1

Non-saw includes posts, poles, pulp, fuelwood, miscellaneous convertible, small roundwood, and cull logs.

Mill Capability and Capacity 3
In this section, “capacity” refers to the total volume of timber (excluding pulpwood) that existing
timber processors can utilize annually, and “capability” refers to the volume of trees of a certain
size (diameter at breast height—dbh) class that existing timber processors can efficiently process
annually. This analysis focuses on facilities that exclusively use timber in round form; this
includes sawmills, plywood and veneer plants, and facilities processing timber into house logs/log
homes, utility poles, posts and small poles, log furniture, and cedar products. Because the pulp and
paper industry and industrial fuel users generally prefer mill residue as their primary raw material,
typically use large volumes of roundwood only when mill residue is in short supply, and because
the pulp and paper industry in the Region can draw from a very large area, the potential use of
timber for pulpwood and fuelwood is analyzed separately in the broader Region One report
(McIver et al. 2013, Region 1Timber Capacity Report).
Within the Flathead National Forest TPA there were 78 timber processing facilities operating as of
2011: 31 sawmills, 23 log home manufacturers, 13 log furniture manufacturers, 8 post and small
pole plants, two veneer and plywood facilities, and one cedar products manufacturer (table 117).
Table 117. Timber processing facilities in the 2011, Flathead NF TPA, selected years.
Type

2004

2011

Sawmills

36

31

Log home

55

23

Post and pole

16

9

Log furniture

24

13

Plywood

3

2

Cedar products

1

1

Total

135

78

Sources: Spoelma et al. 2008; McIver et al 2013

3

The information presented here is taken directly from a report done by the Bureau of Business and
Economic Research (Sorenson et al. 2012) for the Flathead National Forest.
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Timber Flow
Of the 43.9 MMCF of timber harvested in the three-county area containing Flathead National
Forest non-reserved timberland, 68 percent was processed within the three counties of harvest.
Furthermore, 94 percent was processed within the TPA and the remaining 6 percent was processed
outside the TPA. Flathead and Missoula counties processed the largest proportion of the harvest
originating within their borders, accounting for 87 and 54 percent, respectively (table 118). All of
the harvest from Flathead County was processed within the nine-county Flathead TPA, while only
9 percent of the harvest from Lake County was processed within the county’s own borders and 26
percent was processed outside the TPA (McIver et al. 2013).
Table 118. Timber flow from the Flathead NF three‐county area to county of processing facility
(excluding pulpwood), 2009.
County of
harvest

Processed within county of
harvest (% of harvest by
count)

Processed within the
TPA(% of harvest by
count)

Processed outside the
TPA (% of harvest by
count)

Flathead

87

100

0

Lake

9

74

26

Missoula

54

92

8

An additional eight counties in Montana, two counties in Idaho, one county in Washington, and
one county in Oregon received 6 percent (1.6 MMCF) of the timber harvest from the three
counties containing Flathead National Forest non-reserved timberland (Figure 5). Broadwater,
Cascade, Fergus, Gallatin, Jefferson Lincoln, Park, and Powell counties in Montana, Benewah and
Bonner counties in Idaho, Stevens County in Washington and Umatilla County in Oregon did
receive timber from the Flathead three-county area, but were excluded from the Flathead TPA
because the volumes received from the three county harvest area accounted for less than 10
percent of total mill receipts in each of the receiving counties.
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Figure 109. Flathead NF timber flow
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Current conditions and capacity
The tables in this section are labeled 2011 and represent 2009 timber-flow and timber-use data
adjusted to account for 2011 timber harvest and lumber and plywood production levels, as well as
mill closures and openings during 2010 and 2011.
Capacity to process timber in the Flathead National Forest TPA during 2011 was 112 MMCF,
with mills utilizing approximately 56 MMCF or about 50 percent of capacity (table 119). Nearly
89 percent (49.9 MMCF) of the volume processed in the TPA was composed of trees with
diameter at breast height (dbh) ≥ 10”. Just over 7 percent (4.1 MMCF) of the volume processed
came from trees 7.0 - 9.9” dbh, while approximately 4 percent (2.2 MMCF) of processed volume
came from trees < 7” dbh.
Table 119. Annual volume of timber processed by tree size class (excluding pulpwood) for the
Flathead National Forest timber processing area, 2011.
Thousand Cubic Feet of Timber

Thousand Board Feet Scribner of Timber

Tree dbh

Volume Used

Tree dbh

Volume Used

< 7 in.
7 ‐ 9.9 in.
10+ in.

2,196
4,106
49,946

< 7 in.
7 ‐ 9.9 in.
10+ in.

2,196
15,768
236,154

Total

56,248

Total

254,118

Most facilities are designed to operate using trees of a given size class (e.g., veneer/ plywood
plants typically use trees ≥ 10” dbh, and post manufacturers use trees < 7” dbh). Capacity at these
facilities was readily classified as being capable of processing timber of just one of the size
classes. This was true for some sawmills, but sawmills vary greatly in equipment, product output,
and ability to process timber of various sizes.
Mills often process trees that are larger than the smallest tree sizes they are capable of processing.
In other words, most mills capable of efficiently processing trees 7 – 9.9” dbh are also capable of
and prefer processing trees ≥ 10” dbh; thus, these mills tend to process substantially more of the
larger trees. However, some mills that process larger trees are not capable of processing smallerdiameter trees. For this reason, this report presents capability to process trees ≥ 10” dbh as the
proportion of total capacity not capable of efficiently using trees <10” dbh. Whereas, capability to
process trees < 7” dbh and 7 – 9.9” dbh are presented as maximum volumes of trees of these size
classes that can be processed efficiently.
About 59 percent (66.5 MMCF) of the 112 MMCF of existing capacity in the Flathead National
Forest TPA is not capable of efficiently utilizing trees < 10” dbh, and nearly 60 percent of the
capacity capable of utilizing trees < 10” dbh is in the 7 - 9.9” dbh class (table 120).
Table 120. Annual total capacity and capability* to process trees by size class (excluding pulpwood)
for the Flathead NF timber processing area, 2011.
Thousand Cubic Feet of Timber

Thousand Board Feet Scribner of Timber

Tree dbh

Capability

Tree dbh

Capability

< 7 in.
7 ‐ 9.9 in.
10+ in.

18,251
27,175
66,468

< 7 in.
7 ‐ 9.9 in.
10+ in.

18,251
104,351
371,003

Total Capacity

111,893

Total Capacity

493,606

* Note: Capability in < 7 and 7 ‐ 9.9 in. classes is maximum volume capable of being used efficiently; capability in 10+ in.
class is portion of total capacity NOT capable of efficiently using trees with dbh < 10 in.

122

Flathead National Forest Assessment

A substantial amount of the capacity capable of utilizing smaller diameter trees is being used to
process larger trees or going unused. About 12 percent of capacity in the < 7” dbh category is
currently utilized to process trees < 7” dbh, and slightly more than 15 percent of capacity in the 7 9.9” dbh category is being used to process trees 7 - 9.9” dbh. More than 7.6 MMCF of capacity
capable of using trees 7 - 9.9” dbh is used annually to process trees ≥ 10” dbh. Recent (20072011) poor market conditions for lumber have reduced mill demand for smaller diameter logs used
to make studs. When markets are poor it becomes more difficult to profitably produce lumber
from small and low quality logs. The price of stud grade lumber— which is predominantly made
from small logs—fell by a much higher percentage during the recent recession than many other
dimensions and board and shop lumber grades (Random Lengths 2010). This reduced the
profitability of sawing lower grades of lumber from small and lower quality logs. As lumber
markets recover, increased capacity utilization can be expected across all the size classes.
Trends driving the supply and demand for timber
The period of 2007 to 2011 represents the worst operating environment experienced by the North
American and Montana forest products industry since the Great Depression. It involved a two-year
recession from 2007 to 2009, the related financial crisis, and a housing collapse with the lowest
levels of new home construction since the Second World War (Keegan et al. 2012). Very low
prices for lumber and other wood products have accompanied this broad economic downturn.
As of August 2012, there has been only a small increase in U.S. housing construction. Modest
upticks are expected in domestic lumber markets during the remainder of 2012 and 2013, with
substantial improvements not likely until 2014 or beyond, if U.S. home building recovers and
global demand continues to increase.
Given the continued difficult conditions, additional mill closures are possible. However, with
slightly over half of capacity utilized in recent years—versus a historic level of over 80 percent
during good markets—the industry would be expected to process substantially more timber when
markets improve, provided adequate timber supply is available. (See Section 3.5.1.1 of the
Socioeconomic Conditions and Trends Chapter for more information).
Consumption of manufactured wood products is projected to show only modest growth through
2060, while the consumption of wood for fuel is expected to increase substantially. How this
trend affects the area surrounding the Forest depends on factors such as the price difference
between wood fuel and fossil fuels; technological changes; and changes in regulations or
incentives (Skog 2012).
The current forest plan allowable sale quantity (ASQ) is 54 MMBF average annual timber
harvest. The ASQ is the maximum level of harvest consistent with the current forest plan’s
standards and guidelines. The annual timber volume offered per year averaged 36 MMBF over
the period 2000 through 2010. This actual amount of timber offered is influenced by a variety of
factors, including site-specific environmental analyses, public involvement on project proposals,
choice of harvest methods, and effects of administrative appeals and litigation. In addition, actual
levels are limited by the budget the Flathead NF receives for that purpose, and workforce capacity
needed to prepare sales and the associated environmental analyses. Forest Service funding and
workforce capacity to support the timber sale program is not expected to increase in the
immediate future.
Actual timber volume offered is also influenced by factors outside the authority of the Forest
Service. For example, forest conditions on adjacent non-national forest lands can limit harvesting
opportunities on Forest Service lands, in order to provide for wildlife habitat needs. Other
regulatory agencies, such as the U.S. Fish and Wildlife Service, may also provide direction that
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limits harvest levels to protect threatened and endangered species, meeting their responsibility
under the Endangered Species Act.
Trends in the timber supply are also influenced by forest and ecosystem conditions, such as
presence of insect epidemics or fire events. These factors were discussed at the beginning of this
section titles “Factors influencing timber management and production ”.

Importance of timber to people in the broader landscape
The Socioeconomic Conditions and Trends chapter of this assessment provides a great deal of
information on the economic importance of the timber sector to the analysis area, including
Section 3.5.1.1 (The Timber Sector), Section 3.5.5 (Wildland Dependence), Section 3.5.6
(Federal Land Payments to States), Section 3.7.4 (Timber) , Section 3.8.2 (Assessing the
Economic Contributions of Major Industries in the Flathead NF Analysis Area), and Section 3.8.3
(Flathead NF Contributions to the Analysis Area Economy). Below are some highlights from
those sections:
•

The counties in the four-county analysis area (Flathead, Lake, Lincoln, and Sanders) all
derive a higher percentage of their employment from timber-related industries than either
the state or the nation. Sanders County and Lincoln County both derive more than 5
percent of their employment from timber-related industries. Lake County had the
smallest amount of timber-related employment, at 1.8 percent, and Flathead County’s
timber-related employment in 2011 was 3.6 percent.

•

Timber employment in 2011 in the four-county area was approximately 1,542 workers
(3.6 percent of total employment) with workers in Flathead County accounting for 1,133
of these jobs. Proprietors (the self-employed) accounted for another 340 jobs in the fourcounty area. These are relatively high-paying jobs at approximately $48,000 per year for
Wood Products Manufacturing jobs (adjusted for inflation to 2012$), and slightly less for
Forestry & Logging jobs ($44,000 per year). The average annual wage in the four-county
area in 2011 was approximately $34,000 per year.

•

Three of the four counties in the analysis area (Lincoln, Sanders, and Flathead) received
the highest average revenue sharing payments out of all of Montana’s 56 counties.
Lincoln County received, on average, $6.7 million annually from 1991 to 2000. Sanders
County averaged around $1.9 million per year in revenue sharing payments and Flathead
County around $1.4 million annually. All other Montana counties averaged less than $1
million annually. Lake County, the remaining county in the four-county analysis area,
averaged about $105,000 annually. However, only Flathead County and Lake County
received the vast majority of their money from activities on the Flathead NF. Lincoln
County’s payments came primarily from activities on the Kootenai NF and Sanders
County’s payments from activities on the Lolo NF.

•

After 2001, all four counties switched to receiving Secure Rural School Act payments in
lieu of 25-percent fund payments. As with revenue sharing payments, Lincoln, Sanders,
and Flathead Counties again have the highest payments out of all of Montana’s counties.
From 2001 to 2010, Lincoln County averaged $7 million in SRSA payments, which was
only a slight increase over their average revenue sharing payments of the previous
decade. From 2001 to 2010, Sanders County’s SRSA payments averaged $2.4 million, a
nearly 25 percent increase over their revenue sharing payments of the previous decade.
Flathead County experienced the largest percentage increase with the switch to the SRSA
payments, with SRSA payments of $2 million annually, a 45 percent increase from the
previous decade of revenue sharing payments. In 2008, the formula for computing SRSA
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payments changed (and was retroactive to 2008). This change had a substantial impact on
the payment received by some counties and little effect on others. For the four counties
in the analysis area, Sanders County was the most impacted by this change, with
payments almost doubling from 2007 to 2008. The changes were much smaller for the
other three counties. However, some counties in Montana saw their payments increase
more than 400 percent from 2007 to 2008.
•

Economic impact analysis indicated that 2,411 of the four county area’s 85,629 jobs were
driven by the timber industry in 2010 – these are jobs directly related to timber activities,
purchasing of supplies and services as inputs to the timber industry, and spending of
employees of both the timber industry and its suppliers in the local economy. Thirteen
percent of these jobs (317) are associated with the timber program of the Flathead NF.

There has been concern among segments of the public about impacts to the local economy due to
the past and potential future trend of decreased timber outputs from the Flathead NF. Timber
harvest and construction of the needed roads for logging access is challenged by segments of the
public at both the local and national level, with concerns primarily focused on endangered species
(e.g. grizzly bear, lynx) and other wildlife habitat needs. The protracted debate over designation
of roadless areas has also substantially limited timber harvest opportunities. It is likely that this
intense interest in timber management will continue into the future, if not increase, and will
impact level of harvest and supply of commercial forest products.
As mentioned at the beginning of this section, timber harvest is a tool that is used to achieve other
resource objectives, beyond providing a commercial forest product. Reduced opportunities to use
timber harvest will limit the ability to change vegetation structure, species compositions,
landscape patterns, and other conditions for the purpose of improving forest resilience, creating
desired wildlife habitat conditions, reducing forest fuels, or other purposes.

Information needs
None identified.
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Water
Protecting the nation’s water supply has always been an important part of the Forest Service’s
mission, and managing the forests for watershed purposes is recognized as an essential multiple
use. Water supply is also important from an ecosystem services perspective, as stated in Smith et
al. 2011:
Fresh water is one of the most valuable ecosystem services provided by forests. Forested land
absorbs rain, recharges underground aquifers, cools and cleanses water, and sustains
watershed stability and resilience (USDA Forest Service 2000). Water provided by forests
supports vegetation, supplies fresh drinking water, sustains agricultural production, enables
power generation, and creates habitat for aquatic species with subsequent economic,
recreational, and cultural benefits (Postel and Carpenter 1997).
Forests and other mature ecosystems generally improve water quality in a catchment (Brauman et
al. 2000). Two-thirds of the nation’s clean water supply comes from precipitation that is filtered
through forests and ends up in streams. Root systems stabilize soils and allow water to filter
through various layers of soil before entering groundwater. Through this process, toxins,
nutrients, sediment, and other substances can be filtered from the water (Hanson et al. 2010).

Watersheds
Protecting the nation’s water supply is an important part of the Forest Service’s mission and
managing the for watershed purposes is recognized as an essential multiple use. Water supply is
also important from an ecosystem services perspective. Forest ecosystems generally improve
water quality in a catchment (Brauman et al. 2000). Two-thirds of the nation’s clean water supply
comes from precipitation that is filtered through forests and ends up in streams. Forested
ecosystems filter nutrients, sediment and other substances from surface and groundwater (Hanson
et al. 2010).
A substantial amount of information on water resources and water quality can be found in the
Aquatic Ecosystem and Watersheds sections of this Assessment. Below is a brief summary of that
information as it relates to the ecosystem service of water quality.
Geographic Scale
Provision and filtration of water are accomplished naturally in the plan area at multiple scales,
depending on the location of the diversion. Flathead National Forest ownership overlap with a
portion one public surface water source.
Conditions, Trends, and Drivers
Municipal Water Supply
The City of Whitefish utilizes two tributaries of Haskill Creek as its main source of municipal
water (Figure 1). With the exception of the western third of the Second Creek drainage which
overlaps with Whitefish Mountain Resort ski area, the National Forest System lands in the source
drainages for the two intakes are undeveloped forest land. Current management direction for
these areas is as “unroaded lands that are in semi-primitive, non-motorized ROS class”.
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Figure 110. City of Whitefish municipal water supply

Impaired Streams
Ten streams on the Flathead National Forest are currently listed on the State of Montana
Department of Environmental Quality 303(d) list for impaired waters (table 121). These 110
miles of stream represent 2% of the approximately 5916 miles of perennial streams currently
under Flathead National Forest management. None of these streams are located in basins that act
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as a public surface water source. The forest continues to partner with the state to address the
issues causing impairment in these streams.
Table 121. List of impaired streams on the Flathead National Forest
Waterbody

Miles

Cause 1

Big Creek

16.68

Alteration in stream-side or littoral
vegetative covers

Coal Creek

19.97

Alteration in stream-side or littoral
vegetative covers

Challenge Creek

4.77

Phosphorus (total)

Fish Creek

2.39

Phosphorus (total)

South Fork Flathead River

5.31

Other flow regime alterations

Logan Creek

21.16

Other flow regime alterations

Sinclair Creek

2.32

Low flow alterations

Sheppard Creek

15.92

Alteration in stream-side or littoral
vegetative covers

Jim Creek

12.11

Sedimentation/Siltation

Goat Creek

9.71

Total Suspended Solids (TSS)

Cause 2

Sedimentation/Siltation
Physical substrate habitat
alterations

Nitrate/Nitrite

Forests to Faucets
The Forests to Faucets project (Weidner and Todd 2011) assessed lands across the United States
that are most important to surface drinking water sources. The project also identified forested
areas important to the protection of drinking water and areas where drinking water supplies might
be threatened by development, insects and diseases and wildland fire. The project is centered on
3 core objectives:
•

Assess subwatersheds across the United States to identify those most important to surface
drinking water.

•

Identify forested areas that protect drinking water in these subwatersheds.

•

Identify forested areas where future increases in housing density, insects and disease, and
wildland fire may affect surface drinking water in the future.

The Forests to Faucets project indicated overall that lands within the Forest have low importance
for delivery of drinking water from surface waters originating on the Forest (figure 111). Table
122 displays the mean value for this index as well as the subwatersheds with the 10 highest index
scores. The 10 highest index score subwatersheds are concentrated in the Salish Mountains GA.
Forests to Faucets indicated overall that surface drinking water from forested lands within the
project have low threat from wildland fire (figure 112). Table 123 displays the mean value for
this index as well as the subwatersheds with the 10 highest index scores. The 10 highest index
score subwatersheds are concentrated in the Salish Mountains GA.
Forests to Faucets indicated overall that surface drinking water from forested lands within the
project have minimal threat from insect and disease (figure 113). Table 124 displays the mean
value for this index as well as the subwatersheds with the 10 highest index scores. The 10 highest
index score subwatersheds are concentrated in the Salish Mountains GA.
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Figure 111. Index of Flathead NF importance to surface drinking water
Table 122. Subwatershed index scores for National Forest importance to surface drinking water
HUC6

Name

Index Score

ALL

Mean Value All Flathead NF

15.33

170102100106

Dog Creek

67.76

170102100201

Upper Good Creek

62.79

170102100203

Lower Good Creek

61.92

170102100105

Martin Creek

56.24

170102100402

Lost Creek

54.00
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HUC6

Name

Index Score

170102100102

Sunday Creek

54.00

170102100202

Alder Creek-Gregg Creek

53.82

170102100303

Squaw Meadows Creek

53.13

170102100306

Middle Logan Creek

52.54

170102100308

Lower Logan Creek

51.83

Figure 112. Index of wildland fire threats to forests important to surface drinking water
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Table 123. Subwatershed index scores for wildland fire threat to forests important to surface
drinking water
HUC6

Name

Index Score

ALL

Mean Value All Flathead NF

15.53

170102100107

Stillwater River-Lower Stillwater Lake

54.53

170102100401

Stillwater River-Tobie Creek

51.13

170102100307

Evers Creek

50.24

170102100504

Lazy Creek

47.49

170102100103

Stillwater River-Hellroaring Creek

43.92

170102100308

Lower Logan Creek

42.31

170102100105

Martin Creek

41.08

170102070201

Morrison Creek

40.48

170102100104

Stillwater River-Upper Stillwater Lake

40.20

170102100506

Whitefish Lake

39.91
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Figure 113. Index of insect and disease threats to forests important to surface drinking water
Table 124. Subwatershed index scores for insect and disease threat to forests important to surface
drinking water
HUC6

Name

Index Score

ALL

Mean Value All Flathead NF

5.18

170102100203

Lower Good Creek

35.93

170102100505

Swift Creek-Hemlock Creek

29.80

170102100201

Upper Good Creek

27.65

170102070104

Cox Creek

25.84

170102090604

Wheeler Creek

23.28
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HUC6

Name

Index Score

170102100501

West Fork Swift Creek

23.03

170102070204

Twentyfivemile Creek

21.47

170102070201

Morrison Creek

19.38

170102100306

Middle Logan Creek

19.22

170102070203

Granite Creek

18.43

Influence of non–National Forest System Lands or Conditions
The Forests to Faucets project indicated that lands within the Forest have minimal threats from
future increases in housing density and development (figure 114). Table 125 displays the mean
value for this index as well as the subwatersheds with the 10 highest index scores.
Table 125. Index score of development threat by watershed
HUC6

Name

Index Score

ALL

Mean Value All Flathead NF

15.53

170102100201

Upper Good Creek

55.55

170102100402

Lost Creek

43.57

170102100202

Alder Creek-Gregg Creek

43.37

170102100506

Whitefish Lake

37.63

170102100401

Stillwater River-Tobie Creek

32.62

170102080107

Flathead River-Rose Creek

27.57

170102070301

Middle Fork Flathead River-Bear Creek

20.30

170102100308

Lower Logan Creek

20.09

170102100203

Lower Good Creek

19.93

170102100103

Stillwater River-Hellroaring Creek

19.58

Rapid development in the urban interface has increased concerns about wildfire risk (Jones et al.
2009). Management to reduce fire risk within this interface may influence water quality in some
parts of the plan area, but this effect is likely to be small.
Thirty-four of the subwatersheds assessed for the Watershed Condition Framework on the
Flathead National Forest lack majority Forest Service ownership. Management activities and
future development within these lands adjacent to the plan area could potentially affect watershed
services provided by the National Forest.
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Figure 114. Index of development threat to forests important to surface drinking water
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Fish and wildlife
Consumption of and activities associated with wildlife and fish are an important multiple use of
the Forests. As an ecosystem service, fish and wildlife provide a variety of benefits to the public:
1. Fish and wildlife are consumed as food, making them an important provisioning service
provided by the Forests.
2. Fish and wildlife have numerous recreational and cultural uses. They are hunted for sport,
viewed by recreationists, and are an important cultural resource for the Tribe.
3. People also hold a variety of non-use values for wildlife and fish. These may include
existence value (people value the fact that wildlife and fish exist, even if they are never
seen), bequest value (even people who do not use wildlife or fish recognize that future
generations may value and use this resource), or option value (people recognize that certain
fish or wildlife species that are not used now may have important uses in the future).

Fish
Fishing opportunities on streams, rivers and lakes abound across the Flathead National Forest.
The Forest is uniquely known for its native fisheries. Primary species of angling interest include
westslope cutthroat trout and arctic grayling. It is our mission to assure that populations of these
fishes are maintained through careful management.
Geographic Scale
Fishing activity occurs all across the Flathead National Forest. Specific waterbodies of interest for
angling include the following rivers and lakes:
•

Middle Fork Flathead River

•

North Fork Flathead River

•

South Fork Flathead River

•

Swan River

•

Stillwater River

•

Hungry Horse Reservoir

•

Swan Lake

•

Lindbergh Lake

•

Holland Lake

•

Tally Lake

•

Red Meadow Lake

•

Sylvia Lake

•

Lion Lake
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Conditions, Trends, and Drivers
Recent surveys of angling pressure in the Upper Flathead Basin4 show a slight increase (+8%) in
non-resident angling pressure and a moderate decrease (-22%) in resident angling pressure from
2009 to 2011 (table 126). These results are comparable to those found state-wide (table 127).
Table 126. Upper Flathead basin angling pressure trends 2009-2011 (Sources: McFarland and
Dykstra 2010, MTFWP 2012)
Upper Flathead Basin

Residents

Non-Residents

Totals

Pressure

Trips

Pressure

Trips

Pressure

Trips

2009 Pressure Estimates

49836

857

11074

155

60910

1012

2011 Pressure Estimates

39048

758

11987

227

51035

985

Difference

-22%

-12%

8%

46%

-16%

-3%

Table 127. Montana angling pressure trends 2009-2011 (Sources: McFarland and Dykstra 2010,
MTFWP 2012)
State of Montana

Residents

Non-Residents

Totals

Pressure

Trips

Pressure

Trips

Pressure

Trips

2009 Pressure Estimates

2399258

42048

960268

14320

3359526

56368

2011 Pressure Estimates

1826952

35618

975404

18247

2802356

53865

Difference

-24%

-15%

2%

27%

-17%

-4%

Recent surveys of angler satisfaction in the Upper Flathead Basin show slight increases in
resident and non-resident fishing satisfaction from 2009 to 2011 (table 128). These results are
comparable to those found state-wide (table 129).
Table 128. Upper Flathead basin angler satisfaction trends 2009-2011 (Sources: McFarland and
Dykstra 2010, MTFWP 2012)
Upper Flathead Drainage

AVG RATE (Poor =1 --> Excellent=5)
Residents

Non-Residents

Totals

2009 Angler Satisfaction

2.77

2.71

2.76

2011 Angler Satisfaction

2.87

3.09

2.94

Difference

3%

12%

6%

Table 129. Montana angler satisfaction trends 2009-2011 (Sources: McFarland and Dykstra 2010,
MTFWP 2012)
State of Montana

4

AVG RATE (Poor =1 --> Excellent=5)
Residents

Non-Residents

Totals

2009 Angler Satisfaction

2.70

3.02

2.79

2011 Angler Satisfaction

2.77

3.16

2.92

Difference

3%

4%

4%

The Upper Flathead Basin consists of all of the major tributaries to Flathead Lake
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Montana Fish, Wildlife and Parks (MTFWP) actively stocks hatchery fish in water bodies on the
Flathead National Forest. Table 130 gives a breakdown of stocking rates by species and subbasin.
“Lakes with No Outlet” are water bodies that were determined to lack an established connection
to the subbasin drainage network.
Table 130. MTFWP stocking levels on Flathead NF (Source: MTFWP 2013)
2012 MTFWP
Stocking Rates by
Species

Lower
Flathead

Arctic Grayling

Middle
Fork

Lakes
with No
Outlet

North
Fork

South
Fork

Stillwater

Grand
Total

Swan

-

-

75,000

-

-

10,000

-

85,000

Kokanee

18,624

20,550

20,000

-

-

-

110,000

169,174

Rainbow Trout

30,187

4,509

13,333

-

6,685

2,376

6,407

63,497

Rainbow X Cutthroat

61,934

-

-

-

-

-

-

61,934

Westslope Cutthroat

-

6,500

4,878

3,500

95,408

9,089

28,770

148,145

110,745

31,559

113,211

3,500

102,093

21,465

145,177

527,750

Grand Total

Influence of non–National Forest System Lands or Conditions
Numerous angling opportunities exist on waterbodies located outside of the boundaries of the
Flathead National Forest. Flathead Lake and the Flathead River are nationally renowned fisheries
which attract anglers nationally and internationally. Waterbodies within Glacier National Park
also provide catch-and-release angling opportunites to visitors from around the world. Many of
these water bodies are actively stocked by Montana Fish, Wildlife and Parks.
Importance to People in the Analysis Area and the Broader Landscape
The rivers, lakes, and streams of the Flathead NF have a variety of fish species that are enjoyed
by those recreating on the forest. Table 131 provides information from the MTFWP on the
pressure (angler days) and fishing trips occurring in the Upper Flathead Drainage in 2011
(MTFWP 2012). In 2011, an estimated 51,035 angler days and 985 fishing trips occurred in the
drainage, the vast majority (77%) of those by residents of the state of Montana. This accounts for
approximately 2% of the state total.
Table 131. Montana 2011 fishing license year drainage pressure estimates (Source: MTFWP 2012)
Upper Flathead Drainage

Residents

Non-Residents

Totals

Water Type

Pressure

Trips

Pressure

Trips

Pressure

Trips

Salmonid Stream

20090

390

8281

151

28371

541

Salmonid Lake

17058

328

3482

73

20540

401

Nonsalmonid stream

627

17

0

0

627

17

Nonsalmonid lake

1175

22

170

2

1345

24

Undesignated Stream

98

1

54

1

152

2

Undesignated Lake

0

0

0

0

0

0

Drainage Pressure Estimates

39048

758

11987

227

51035

985

MT Statewide Pressure Estimates

1826952

35618

975404

18247

2802356

53865

Drainage Percentage of State

2%

2%

1%

1%

2%

2%

The annual angling surveys done by MTFWP also solicit information on how satisfied anglers
were with their fishing experience, how crowded the area was where they were fishing and how
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many other people they saw while fishing (tables 132-134). To assess satisfaction, anglers were
asked to assess their fishing experience on a scale of 1 to 5, with 1 being poor and 5 being
excellent. For the state of Montana, the average rating overall was 2.92, with nonresidents having
slightly higher satisfaction than residents (2.92 for residents; 3.16 for nonresident). In the Upper
Flathead Drainage, numbers were similar to the state, with an overall satisfaction rating of 2.94,
with those fishing on salmonid streams being most satisfied. The source for tables 132 to 134 is
MTFWP (2012).
Table 132. MTFWP 2011 license year angler satisfaction estimates
Upper Flathead Basin

Average Rating (Poor =1 --> Excellent=5)

Water Type

Residents

Non-Residents

Totals

Salmonid Stream

3.13

3.17

3.14

Salmonid Lake

2.63

2.95

2.70

Nonsalmonid stream

2.67

0.00

2.67

Nonsalmonid lake

2.47

2.50

2.47

Undesignated Steam

5.00

0.00

5.00

Undesignated Lake

0.00

0.00

0.00

Drainage Ratings

2.87

3.09

2.94

Statewide Ratings

2.77

3.16

2.92

Drainage Difference

0.10

-0.07

0.02

Table 133. MTFWP 2011 license year angler crowding ratings
Upper Flathead Basin
Water Type

Average Rating (Poor =1 --> Excellent=5)
Residents

Non-Residents

Totals

Salmonid Stream

1.96

1.56

1.81

Salmonid Lake

1.57

1.40

1.53

Nonsalmonid stream

1.67

0.00

1.67

Nonsalmonid lake

1.93

1.00

1.74

Undesignated Steam

1.00

1.00

1.00

Undesignated Lake

0.00

0.00

0.00

Drainage Ratings

2.87

3.09

2.94

Statewide Ratings

2.77

3.16

2.92

Drainage Difference

0.10

-0.07

0.02

Table 134. MTFWP 2011 license year average number of people seen
Upper Flathead Basin

Average Number of People Seen

Water Type

Residents

Non-Residents

Totals

Salmonid Stream

10.24

9.57

9.99

Salmonid Lake

10.12

7.70

8.28

Nonsalmonid stream

3.33

0.00

3.33

Nonsalmonid lake

10.13

8.00

9.67

Undesignated Steam

2.00

2.00

2.00
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Upper Flathead Basin

Average Number of People Seen

Water Type

Residents

Non-Residents

Totals

Undesignated Lake

0.00

0.00

0.00

Drainage Ratings

8.93

9.67

9.15

Statewide Ratings

14.52

16.20

15.16

Drainage Difference

-5.59

-6.53

-6.01

Anglers were also asked to rate crowding from 1 (sparse) to 5 (crowded) (Table 8) and how many
other recreationalists they encountered (Table 9). On average, fishing in the Upper Flathead was
viewed as less crowded than the state as a whole (a rating of 1.68 versus 1.89) and fewer people
were seen (an average of around 9 versus 15 people). The most crowding and the most people
were reported on salmonid streams.
The most recent National Visitor Use Monitoring survey done on the Flathead National Forest
indicates that fishing accounted for approximately 55,848 primary visits (primary visits are visits
where the primary reason for the trip was to visit the forest) (NVUM 2012). Of these, an
estimated 12,287 were by non-local visitors (those traveling more than 50 miles). This is
important because non-local visitors bring additional money into the local economy. It is also
important because non-local visitors often spend more money while in the area than local visitors.
The economic contribution analysis conducted for this assessment indicates that approximately
68 jobs and $1.7 million dollars of labor income are associated with non-local wildlife-related
visits to the forest, with roughly 15 of these jobs attributed to fishing.
While economic contribution analysis, such as that discussed above, looks at the impact of
natural-resource based activities on jobs and income in the local economy, other types of
economic analysis are designed to look at the demand for a good or service and the value that
individuals place on a given resource (what they would be willing to pay – not what they actually
pay). These studies often estimate the average value (usually referred to as the net economic
benefit) of different types of resource to people. As part of the Montana Challenge, Duffield
(2003) looked at studies that had been done in Montana related to the average value of hunting
and fishing and other wildlife related activities. For fishing, these values (adjusted for inflation to
reflect 2012 dollars) ranged from an estimated $71/day for residents fishing the reservoirs of
Montana up to $339 per day for nonresidents fishing the Upper Missouri River.

Wildlife
Many people are interested in the wildlife of the Flathead National Forest. Hunting and trapping
are considered to be consumptive, recreational and cultural uses of the wildlife resource and so
are discussed in the “Multiple Uses” section. Wildlife viewing is discussed under the section
called “Social, cultural, and economic conditions; Uses, Products, Services and Opportunities of
the Flathead NF”.
Geographic Scale
The geographic scale for hunting of big game species is the statewide Elk Management Units
(EMUs) as well as hunting districts (HDs) for white-tailed deer, mule deer, moose, black bear,
and mountain goat. There are no Bighorn sheep hunting districts on the Flathead National Forest.
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Current conditions, trends, and drivers
Current condition, trend, drivers and stressors vary by species and by hunting district or elk herd
unit, as summarized below (see the Terrestrial Wildlife Section, “Species of Public Interest”
section for more details).
The stability or resiliency of the ecosystems or key characteristics of ecosystems that
currently maintain the multiple use or ecosystem service
Use of ecosystems by big game species varies by season. In summer, high quality elk habitat is
provided by moist, high elevation basins (largely under public land management), while in winter
it is provided by low elevation forests intermingled with shrubfields, meadows, and hay fields on
private land. White-tailed deer are associated with riparian areas in summer, while key winter
habitat is provided by dense stands of trees that intercept snow, provide shelter from the wind,
and provide arboreal lichens that are blown to the ground or are available when tops of young
trees are bent over by the snow. In northwest Montana, high quality moose habitat is provided by
willow shrubfields that occur in burns and harvest areas as well as a variety of riparian areas. In
winter moose use mature stands at lower elevations in the early winter, but move up in elevation
when the snow crusts over. A large increase in wildfires since 2000 has recently increased forage
for big game species, including willow shrubfields for moose in some portions of the forest (see
Terrestrial Wildlife, Fire, and Vegetation sections for more details). Summer habitat for most big
game species is stable and resilient due to existing forest plan direction that maintains habitat
security both in and out of wilderness areas and that protects aquatic and riparian function.
Winter habitat for deer and elk is less stable and resilient. Valley-bottom winter habitats tend to
occur on private lands or on lands of intermingled private and public ownership. Mountain goats
are found at high elevations in winter and summer, primarily in the wilderness areas and Jewel
Basin Hiking Area, where their habitats are stable and resilient.
Forest Service management actions affecting or affected by the multiple use or
ecosystem service
Forest Service tree harvest on winter ranges may result in loss of snow interception/thermal
cover/arboreal lichens (key food for white-tailed deer), but the amount of tree harvest on public
lands has been limited by existing forest plan management direction. Fire suppression may result
in loss of shrubfields used by elk and moose. Invasive species may result in loss of grasses and
forbs used by elk. High open road densities may result in over-harvest of elk or deer, while low
road densities may result in lack of hunter opportunity. Hunting of moose and mountain goats
occurs under a limited permit system and is not affected by road access to any great degree.
A downward trend in road mileage has helped to maintain branch-antlered bull elk and nonmotorized hunting opportunity but has reduced motorized hunting opportunity. This trend in
motorized access is expected to remain stable. MTFWP reported on Elk Population Objective
Status by Hunting District in 2013, and for elk hunting districts with identified objectives, all
those on the Forest are “at objective” levels. Refer to Terrestrial Wildlife and Plants section,
“Wildlife Species—Grizzly Bear” subsection.
Influence of non-NFS lands or other conditions
Big game winter habitat condition has trended downward due to increased residential and
industrial subdivision, as well as fire suppression and vegetation management in the Wildland
Urban Interface (WUI). As human development in the WUI grows, opportunity to restore forage
with prescribed fire is reduced, as is the ability to maintain dense understory conditions on winter
range. In some winter range areas, there has been an upward trend in areas infested with invasive
weed species. In some winter range areas there has been an increase in big game use of private
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lands, where forage in hay fields is abundant and security from predators may be higher. Predator
populations are growing and may, in conjunction with periodic severe winter conditions, be
impacting big game populations. MTFWP manages predator populations as well as big game
harvest levels and seasons.
Importance to People in the Broader Landscape
In 2005, a cooperative study sponsored by Montana Fish, Wildlife & Parks and The U.S. Forest
Service Northern Region was completed that looked at the relationship between fish and wildlife
conservation and economic prosperity in Montana (MTFWP 2005). This study highlighted the
importance of wildlife-related activities to residents of Montana, as well as those visiting the
state. Though the report stated that participation in hunting is declining slightly nationally, the
percent of Montana’s population participating in wildlife-related activities (hunting, fishing,
wildlife viewing, bird watching) was substantially higher than for the nation or for the Rocky
Mountain Region of the west (the states of Arizona, Colorado, Idaho, Kansas, Montana,
Nebraska, Nevada, New Mexico, North Dakota, South Dakota, Utah, Wyoming) (Swanson 2005).
The importance of hunting in the four-county analysis area of Northwestern Montana (Flathead,
Lake, Lincoln, and Sanders Counties) is apparent from statistics gathered by Montana Fish,
Wildlife and Parks (MTFWP 2013a). Table1 provides hunting statistics for deer, elk, moose, and
mountain goats. It shows the annual average number of hunters, hunting days, and animals
harvested in the analysis area for the past five years (2008-2012) by residents and non-residents.
It also shows the proportion of total state hunting activity that occurred in the four-county area.
This data indicates that a great deal of hunting activity occurs in Northwest Montana. While most
of this hunting is associated with deer and elk, a large proportion of the moose hunting in the state
(around a third) occurs in this four-county area.
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Table 135. Average annual number of hunters, hunting days, and animals harvested (Deer, Elk, Moose, Mountain goats, Bighorn Sheep) in the Flathead NF
analysis area, 2008-2012
Animal
Type

Deer
R

N

Elk
T

R

N

Moose
T

R

N

Mountain Goats
T

R

N

T

Hunters

23,941

2,422

26,362

14,452

1,851

16,303

130

5

135

25

1

26

Days

223,486

19,222

242,707

150,006

15,654

165,660

1,686

39

1,724

153

6

157

Animals Harvested

10,088

732

10,820

1,185

244

1,428

105

3

108

20

1

21

PERCENTAGE OF STATE ACTIVITY
Hunters

18.6

9.3

17.0

15.8

12.7

15.4

31.2

44.2

31.5

10.4

5.7

10.0

Days

22.8

11.6

21.2

18.5

13.7

17.9

35.6

49.0

35.8

10.7

8.9

10.5

Animals Harvested

12.5

4.0

10.9

6.4%

6.2

6.4%

33.0

38.9

33.1

11.1

4.9

10.6

Note: R=Resident, N=Nonresident, T=Total, Source: Montana Fish, Wildlife, and Parks
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Table 2 shows the average number of black bears and mountain lions harvested annually in the
four-county area in the past five years (2008-2012) and how much (in percentage terms) of the
state-wide activity occurs in Northwest Montana. On average, nearly 1,500 bears and 427
mountain lions are harvested in the analysis area. This accounts for more than a third of all of the
black bears harvested in the state and 60 percent of the bears harvested by non-residents.
Table 136. Annual average number of bears and mountain lions harvested by hunters in the Flathead
NF analysis area, 2008-2012
Black Bear
R

N

1,297

189

Mountain Lion
T

R

N

T

1,486

363

64

427

20.0

27.0

Percentage of State Activity
30.9

60.1

34.6

28.2

Note: R=Resident, N=Nonresident, T=Total, Source: Montana Fish, Wildlife, and Parks

Wolf hunting was recommended as a management tool in the final wolf conservation and
management plan (MTFWP 2004) but could only be implemented when wolves were delisted and
if more than 15 breeding pairs of wolves existed in Montana the previous year. In 2012, 45
wolves were harvested during the 2011-12 season, and 130 wolves were harvested during the
2012-13 season, for a total harvest of 175 wolves. In 2012, MTFWP documented a minimum
estimate of 400 wolves, 100 packs, and 25 breeding pairs in the northwest Montana (NWMT)
portion of the wolf recovery area, with a net increase of 16 packs in the NWMT area in 2012.
Table 3 shows the statistics for upland gamebird hunting in the four-county area in 2007 (the most
recent data available). Upland gamebirds consist of the following species: Pheasant, Hungarian
Partridge, Chukar Partridge, Sharptail Grouse, Sage Grouse, Ruffled Grouse, Blue Grouse, and
Spruce Grouse.
More than 5,000 hunters participated in bird hunting in Northwest Montana in 2007, which
accounted for approximately 10 percent of the birds harvested in the state.
Table 137. Number of hunters, hunting days, and upland gamebirds harvested in the Flathead NF
analysis area, 2007
R

N

T

Hunters

4,782

247

5,029

Days

59,215

2,434

61,649

Harvest

29,284

1,471

30,754

Percent of State Activity
Hunters

16.8

3.0

13.7

Days

19.3

3.6

16.5

Harvest

12.4

2.0

9.9

Like hunting, trapping has a long heritage on public and private lands across Montana. Trappers
harvest furbearers, predators, and several nongame wildlife species to assist in population
management, to protect livestock and prevent damage to agricultural lands, to receive economic
value from pelts, and to pursue a legal outdoor recreational activity. Approximately 4,000
Montanans buy trapping licenses each year, and the number has increased in the past two
decades. In terms of user-days, fur trapping is worth more than $1 million dollars to Montana’s
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economy each year. Income to Montanans from pelt sales in 2007-08 amounted to an estimated
$2,125,775 based on the number of reported furbearers taken. MTFWP is responsible for assuring
that these furbearer populations remain healthy and are maintained to provide benefits for all
Montanan’s (MTFWP 2013b, 2009). The following furbearers are trapped on the Flathead NF:
Table 138. Trapping results and trend for trapping District 1, northwest Montana
Species

Number Trapped
1994-95

Number Trapped
2008-09

Pelt Price from beginning of
reporting period to 2013

Beaver

823

415

$14.95- 30.91

Otter

23

21

$30.01-112.58

Muskrat

1393

485

$1.67-11.51

Mink

187

62

$9.31-29.05

Bobcat

148

258

$81.75-589.08

Marten

868

170

$15.01-84.70

Fisher

3

1

$28.62-145.30

Wolverine

2

2

$200.01-$235.74

The most recent National Visitor Use Monitoring survey done on the Flathead NF (NVUM 2012)
indicates that wildlife-related activities account for approximately 24 percent of all visits to the
forest, or approximately 204,000 primary visits in 2010. The vast majority (16 of the 24 percent)
of the wildlife related visits had hunting as the primary activity. Other wildlife-related activities
included fishing and viewing wildlife. Approximately 69,250 of the wildlife-related visits were
non-local visitors, or visitors traveling more than 50 miles. This is important because non-local
visitors bring additional money into the local economy. It is also important because non-local
visitors often spend more money while in the area than local visitors. The economic contribution
analysis conducted for this assessment (see Table 106) indicates that approximately 68 jobs and
$1.7 million dollars of labor income are associated with non-local wildlife-related visits to the
forest.
While economic contribution analysis, such as that discussed above, looks at the impact of
natural-resource based activities on jobs and income in the local economy, other types of
economic analysis are designed to look at the demand for a good or service and the value that
individuals place on a given resource. These studies often estimate the average value (usually
referred to as the net economic benefit) of different types of resource to people. As part of the
Montana Challenge, Duffield (2003) looked at studies that had been done in Montana related to
the average value of hunting and fishing and other wildlife related activities. Table 5 shows the
estimated values provided in that report for different types of hunting experiences after they have
been adjusted for inflation to reflect 2012 dollars. These studies show elk hunting trips to be
almost twice as valuable as deer hunting trips but the difference nearly disappears when looking
at the value per day, versus value per trip. More substantial is the difference in value for hunting
moose and Bighorn sheep, compared to the more common species. Hunting moose is more than
twice as valuable as hunting deer or elk (when put on a per day basis).
Table 139. Relative values for Montana hunting by species targeted, adjusted to 2012$
Species

Year of Study

Value per Trip

Value per Day

2012 Dollars
Deer

1986

197

101
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Species

Year of Study

Value per Trip

Value per Day

Elk

1985

346

123

Waterfowl

1989

278

147

Moose

1993

809

269

Source: Duffield 2003 (Note: Values found in Duffield 2003 have been updated to adjust for inflation)

Information Needs
None Identified
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Energy and Minerals
Energy and minerals are discussed in the renewable and nonrenewable energy and mineral
resources section.
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Ecosystem services
Water quality and quantity
Refer to the water section under multiple use.

Air
Clean air is an important provisioning service provided by forests. Clean air is necessary for all
life on Earth, and air pollution has been associated with a range of adverse health and
environmental effects, such as respiratory infections and acid rain. Trees absorb carbon dioxide
through photosynthesis, intercepting airborne particles on leaf surfaces and producing oxygen for
people and animals to breathe. Trees also play a critical role in capturing 6 common air pollutants
and toxic gases: ground-level ozone, particulate matter, carbon monoxide, nitrogen oxides, sulfur
dioxides, and lead (PSW-GTR-202). The pollutants can come from dust, pollen, ash, motor
vehicles, power plants, and other industrial sources.

Conditions, Trends, and Drivers
Clean air will continue to be produced and filtered through the Forests. The major impact to air
quality in the plan area is fine particulate matter (PM) PM10 and PM 2.5 from agricultural
burning, wood smoke, and wildland fires. Agricultural burning and wood smoke are highly
regulated, and the regulations are expected to become even more stringent in the future. No local
large industrial complexes affect the plan area (Columbia Falls Aluminum Plant is closed), and no
additional industrial complexes are expected to impact air quality in the future (CFAC opening is
questionable).
The Forests and adjacent communities generally have very good air quality. July, August, and
September are the months when air quality may be impacted, although pollutants do not generally
reach unhealthy levels. During these months, wildland fires, prescribed fires, and agricultural
burning can adversely impact air quality for days. The MTDEQ, Flathead and Missoula Counties
regulate open burning throughout the year while working with the Western Montana/North Idaho
Airshed Group to coordinate projects and potential air quality impacts from each prescribed burn.
Air quality impacts from wildland fires may intensify in the future if fires occur with greater
frequency due to fuels buildup and/or climate change. Fuel accumulation in short, moderate, and
long fire interval groups has occurred, creating the potential for more acres to burn at higher fire
intensities. Over the last 32 years (1980–2012), the number of acres burned has been greater than
the acreage that burned during the mid-20th century but less than the burned acreage that
occurred during the early 20th century.

Importance to People in the Analysis Area and the Broader Landscape
The Forests play a role in improving local and regional air quality. Adjacent communities
generally have very good air quality. However, the complex terrain on the Forest, coupled with
high-pressure weather systems in the summer and fall, can also influence impact air quality.
Smoke from agricultural, personal debris buring, prescribed burning and/or wildland fires can
settle for days, producing unhealthy conditions in valley bottoms. Usually, these conditions only
occur for a few days at a time. However, the fine particles associated with smoke from forest fires
can be especially problematic for those with ongoing health problems, such as lung disease or
heart problems, and for the elderly, increasing their risk of hospital and emergency room visits or
even the risk of death. These effects have been associated with short-term exposures lasting 24
hours or less (EPA 2003).
147

Flathead National Forest Assessment

Information from the American Lung Association (2013) provides lung disease statistics by
county and state. Displaying data from this report, Table 1 shows the prevalence of lung disease
in Flathead County.
Table 140. Number of people with lung disease in Flathead County
County

Total
Population

Pediatric
Asthma

Adult
Asthma

Chronic Obstructive Pulmonary
Disease (COPD)

Flathead

91,301

1,414

6,383

4,438

Source: American Lung Association 2013

Effects from Forest Service Management Actions
National direction for Forest Service management actions will continue to have a profound effect
on how fire and fuels are managed across the Forest. Variable fire budgets will impact
suppression efforts, prescribed fire implementation, hazardous fuels planning, and wildland fire
implementation. National direction will also continue to provide Forests with more guidance in
the management of fire and fuels on the landscape.

Information Needs
No additional information needs have been identified.
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Forest Products
The Flathead NF produces an array of forest products, including timber and non-timber products.
Many of these products would fall under the general ecosystem service category of “Provisioning
services”. These products may be consumed, such as mushrooms or huckleberries, or used for
manufacturing purposes (sawtimber), medicinal uses, or artistic or ornamental use (such as
boughs, or Christmas trees). Forest products used for cultural purposes are discussed in the
cultural and historical resources section. Two forest products were identified as “key” ecosystem
services for the Flathead NF: Timber products and huckleberries. The importance of other forest
products to people using the Flathead NF, such as mushrooms, was acknowledged but they were
not seen as rising to the level of a key ecosystem service.

Timber
Timber forest products are discussed in the “Multiple Use” section above.

Huckleberries
Huckleberries (Vaccinium membranaceum) are considered a forest product and a key ecosystem
characteristic for the Flathead NF because of their fruit, which is highly sought-after by both
humans and wildlife. Large quantities of the berries are collected in the wild and sold both locally
and nationally, either fresh or in products such as jams, wines, sauces, and creams. Huckleberries
are an important food for black and grizzly bear (refer to wildlife section of this assessment), as
well as many bird species. Huckleberries were, and remain so in some areas, an important food
source for Native Americans, who both ate them fresh and dried them for consumption through
the winter months.
Description and Range
The range of huckleberries extends from Arizona and southern California north into the northern
reaches of Canada and Alaska, and east to Wyoming and North Dakota. Shrubs can reach 6 feet in
height, but commonly reach 3 feet in height in this part of its range. Shrubs produce berries that
ripen from mid-summer to fall, are red to dark purple in color and about the size of a pea, though
size can vary. The fruit is similar in appearance to a blueberry, but stronger flavored and more
tart.
Huckleberries grow in the mountainous areas as an understory shrub within a wide range of
coniferous forest types. They grow on sites from 2000 to 10,000 feet in elevation and on all
aspects. However they are most abundant and have best berry production on gently sloping or
northerly aspects, where cooler, moister conditions exist. Berry production also tends to be better
on these moister sites, as well as in more semi-open or open forest conditions, as compared to
dense closed canopy forests (Minore 1984). However, on the drier south and westerly slopes,
berry production may be negatively affected by the increased direct sunlight that occurs in more
open conditions, due to higher moisture stresses and exposure of shrubs to sun scalding, wind and
winter desiccation damage (Arno et al 1985).
Though huckleberries produce seed, their primary form of reproduction is sprouting from buds
produced on rhizomes (below-ground stems) and root crowns. As with all other vegetation in the
Northern Rocky Mountains, huckleberries have evolved with fire as a major disturbance process.
They are well adapted to persist and regenerate in the mixed and high severity fire regimes of the
Flathead NF. Though the above-ground plant parts may be consumed by fire, rhizomes as deep as
6 inches underground will resprout after fire. Huckleberries will generally survive low to
moderately severe fires, attaining prefire coverage or greater within 3 to 7 years. Stand replacing
(high severity) wildfires may result in moderate to high mortality or greatly reduced sprouting,
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with recovery to prefire levels taking up to 20 years (Bradley et al 1992, Coates and Haeussler
1986, Miller 1978, Stark 1989, Arno et al 1985).
Management activities, such as logging, that impact ground vegetation and soils can affect
huckleberry cover and productivity. The rhizomes and roots of huckleberry are sensitive to
disturbance. Initial decreases in huckleberry often occur after mechanical logging and slash
treatment or after broadcast burning of slash (Arno et al 1985, Coates and Haeussler 1986,
Oswald and Brown 1993, Martin 1979). Recovery to pre-treatment conditions may take several
years.
Trends
Though huckleberries are well adapted to persist with fire disturbance, they grow slowly and it
may take many years before the plant again produces berries. Fire is advantageous to huckleberry
production and plant vigor in-so-far as it reduces density of overstory tree canopies and reduces
competing vegetation (Miller 1978, Minor 1984). Huckleberry showed good vegetative response
in lightly burned areas of western larch/Douglas-fir forests in western Montana. The same result
was seen in moderate fires top-killing the majority of shrubs and consuming up to half of the litter
(Steele and Stark 1977). In moist Douglas-fir habitat types of Montana, where ponderosa pine and
lodgepole pine are seral components, low severity burning in the early spring stimulates
huckleberry, increasing shoot density (Steiger 1980, Davis et al 1980, Bradley et al 1992).
Because of this response of huckleberries to fire, the pattern, intensity, and frequency of fire
across the landscape will heavily influence the pattern of huckleberry abundance and berry
production, both in the short and long term. Thus the suppression or exclusion of fire from
portions of the landscape will have similar influence on huckleberry, depending upon the status of
the huckleberry at a particular site. Fire exclusion and suppression may result in maintained or
increased berry production (i.e. in an early successional forest where plants are increasing in
vigor) or in decreased production (i.e. in a forest that is increasing in density and canopy closure).
To the degree the ground vegetation and soil was disturbed, past logging on the Flathead NF has
often reduced huckleberry production when compared to pre-logged conditions. The plant grows
slowly, so recovery may take several years. If soil disturbance was excessive, or the sites are drier
and plants subject to moisture stress, the reduction is greater and recovery may take longer (Arno
et al 1985). The more open conditions created by logging can eventually improve berry
production. Past logged areas on the Flathead NF are in various stages of recovery, and
huckleberry production should continue to trend towards improvement in those areas where it
existed prior to treatment.
Huckleberries are notoriously difficult to cultivate and domesticate, and the sole source of berries
are from wild plants. They are hand picked from the bushes, with some gatherers using rakes.
Most attempts to grow huckleberries commercially have been unsuccessful. The specific site
conditions for growing a plant that will eventually provide berries are apparently difficult to
duplicate. They grow slowly, requiring many years before fruiting is at full production. Berry
production from individual plants is unpredictable, and they are not heavy producers. However,
interest in cultivating huckleberries has long been very high, and there are promising efforts and
research underway to find strains and methods that could may result in successful commercial
production (University of Idaho).
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Wildlife and Fish
Both the consumptive and recreational use of wildlife and fish are addressed under multiple use.
The importance of maintaining a diversity of animal species is discussed terrestrial ecosystem
section.
Many people also place a value on wildlife and fish, even if they never lay eyes on them or use
them in any way. These “non-use” values are described in the following section.
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Inspiration and non-use values
The term “cultural services” refers to the intangible benefits people receive from ecosystems,
including nonmaterial spiritual, religious, inspirational, and educational experiences (Kandziora
et al. 2013). It can also include what are generally termed “non-use values.” Nonusers are
individuals who may never visit or use a natural resource but are nevertheless affected by changes
in its status. Expression of their preferences for the state of these resources is called nonuse value
(also often termed passive-use values or intrinsic value). (Harpman et al.1994). These may
include existence value (people value the fact that the resource exists, even if they never see it or
use it), bequest value (people value that future generations may value and use this resource), or
option value (people recognize that certain resources that are not used now may have important
uses in the future).
This section will focus primarily on two of the cultural services that were identified as key
ecosystem services, both of which fall generally under the heading of “inspiration”. These are
solitude and spiritual experiences. Non-use values were acknowledged as important but were not
identified as a key ecosystem service so they will only be briefly discussed at the end of this
section.

Solitude
Solitude is commonly defined as an escape or complete isolation from all other people or
situation in which you are alone usually because you want to be. It is generally perceived as a
positive experience whereas loneliness is a negative experience. There has been some research on
the topic of solitude as it relates to wilderness (Hollenhorst 1994 and Hammitt, 1994), although
one can have solitude outside of designated wilderness. Some components to solitude are
remoteness, naturalness and removal from human intrusions. In an era where people are able to
easily be connected to the outside world, solitude is an important element for some users.
Although solitude is a personal experience and your personal attitude about solitude play a large
role in how you experience solitude, generally, the more primitive setting you are in, the more
solitude you may experience. One way to look at opportunity for solitude is using the recreation
opportunity spectrum (ROS) which is a framework to describe different settings across the
landscape and attributes associated with those settings. The social setting attribute in ROS
discusses the probability of solitude; two ROS classes, primitive and semi-primitive nonmotorized have a high probability of solitude.
During the summer, the forest has about 46% of its land base in the primitive class, which on the
Forest is designated wilderness. The social setting for primitive is that the user would have a very
high probability of solitude, closeness to nature, self-reliance, high challenge and risk with little
evidence of people.
The other ROS category is semi-primitive non-motorized (SPNM). The social setting for SPNM
is a high probability of solitude, closeness to nature, self-reliance, high to moderate challenge and
risk with some evidence of others. The semi-primitive non-motorized class on the forest is about
27% during the summer.
In the winter the primitive class stays the same at 46% but the semi-primitive non-motorized
amount shifts from 27% to 16%. The decrease is because there is more area open to motorized
over- snow vehicles across the forest. See Recreation Settings and Opportunity Section for more
detailed discussion
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Spiritual Experiences
In the heart of the Rocky Mountains, west of the continental divide and just south of the Canadian
border, lies the 2.4 million-acre Flathead National Forest. Known as “the Flathead,” it is home to
a variety of recreational opportunities, interesting wildlife and fish, and numerous rivers and
lakes. Within the Flathead are three wilderness areas, with outstanding opportunities for solitude.
The Flathead is adjacent to Glacier National Park (1.1 million acres) and the Confederated Salish
and Kootenai Indian Reservation (1.3 million acres). The expanse of lands, natural resources,
overall beauty and lifestyles are appreciated by local residents and visitors alike. This corner of
the state is renowned for its rugged mountain ranges, significant rivers, and gorgeous lakes –
much of what is within the administrative boundaries of National Forest System (NFS) lands.
The physical geography beckons people to enjoy all that it has to offer.
Arthur Carhart once said “Perhaps the rebuilding of the body and spirit is the greatest service
derivable from our forests, for what worth are material things if we lose the character and quality
of people that are the soul of America.”
Opportunities for spiritual experiences and spiritual renewal exist on the forest. The forest offers
many opportunities for visitors to connect with nature by offering many different recreational
opportunities and settings – from the vastness of wilderness to camping in a developed campsite.
According to Heintzmans (2010), today spirituality is often defined as “a way of being and
experiencing that comes about through awareness of a transcendent dimension and that is
characterized by certain identifiable values in regard to self, others, nature, life, and whatever one
considers to be Ultimate” (Elkins et al., 1988, p.10). Spiritual renewal is a personal journey with
many different variables that are hard to define or describe. Many people who explore the
outdoors or even by viewing scenery, describe a deep connection to the land and renewal in their
life.
Although we don’t have specific studies for the Flathead National Forest, studies show how
interested wilderness and park visitors are in the spiritual dimension of their visit. In Canada’s
Prince Albert National Park, about 46% of backcountry visitors felt that the opportunity to reflect
on spiritual values was important in their decision to visit the backcountry (Brayley & Fox,
1998). The spiritual value of wilderness was acknowledged by 69% of wilderness users in
California’s Eldorado National Forest (Trainor & Norgaard, 1999). Studies at Ontario Provincial
Parks found that 53% of campers and 58% of day visitors indicated that introspection/spirituality
added to their satisfaction with park experience (Heintzman, 1998, 2002). These studies
suggested that a majority of people who visit park and wilderness areas seek spiritual outcomes;
however, spiritual outcomes may not be the most valued outcomes. For example, Behan,
Richards, and Lee’s (2001) survey of visitors to an Arizona wildland recreation setting discovered
that 11% of participants cited spiritual benefits as the most valued benefit.

Non-use Values
In his seminal article on the values of natural resources, Krutilla (1967) describes several types of
values that people hold for natural resources. In that article, Krutilla observes that, “There are
many persons who obtain satisfaction from the mere knowledge that part of the wilderness of
North America remains, even though they would be appalled by the prospect of being exposed to
it." Others have pointed out people may value natural resources because of sympathy towards
animals or people (they feel altruistic towards those that do “use” the natural environment),
feelings of environmental responsibility, or because they desire to have the natural environment
around for future generations (Harpman et al 1994; Boyle and Bishop 1987; Madariaga and
McConnell 1987).
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The literature emphasizes that nonuse value is most likely to be greater where the resource in
question is unique and/or where adverse impacts are irreversible, when the resource is regionally,
nationally, or internationally significant; and/or when endangered species and their habitats are
involved (Harpman et al 1994).
Some studies have found that use values exceed nonuse values while others have found the
opposite. Some examples of such studies are listed below. Note that all of the dollar values
shown are in nominal dollars (they have not been adjusted for inflation). They are provided to
serve as a comparison of use values and nonuse values.
•

Boyle and Bishop (1987) examined the value of maintaining and restoring bald eagle
habitat in Wisconsin and estimated use values of $47 to $57 per household per year and
non-use values of approximately $18 to $28 per household per year.

•

Olsen et al. (1991) measured the value of doubling the Columbia River Basin salmon and
steelhead fish runs. Use values were estimated at $47.64 per household per year, while
nonuse values were estimated at $26.52 per household per year.

•

Sanders et al. (1990) estimated the total value of preserving fifteen wild and scenic rivers
in Colorado. They reported that Colorado residents expressed a use value of $19.16 and a
nonuse value of $81.96 per household per year.

•

Duffield (1992) measured the value of wolf recovery in Yellowstone National Park and
estimated use values of $5.48 per household per year and nonuse values of $17.39 per
household per year.

•

Haefele et al. (1992) looked at the value of protection programs (against insects and air
pollution) for spruce-fire forests in the southern Appalachians. They found use values
ranging from $1.48 to $7.58 and nonuse values ranging from $15.93 to $50.75 (all per
household per year).

Cultural and Historical Resources and Uses
Refer to the section Cultural and Historic Uses.
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Regulating Services
Regulating services are “the benefits people obtain due to the regulation of natural processes such
as water purification and erosion control. These are the less tangible benefits people gain from
ecosystems when abiotic and biotic factors are controlled and/or modified (Haines-Young and
Potschin, 2010) and consequently they are not widely acknowledged by humans” (Kandziora et
al. 2013).
Two regulation services were chosen as “key” ecosystem services provided by the Flathead NF –
flood control and climate regulation/carbon sequestration. Flood control will be discussed in this
section of the assessment. Also, refer to the climate regulation/carbon sequestration section.

Flood Protection
Flood protection is an important regulating ecosystem service provided by National Forests.
Large trees, for instance, break up heavy rainfall. Organic soils and established root systems assist
in absorbing water, while permeable soils allow surface water to soak in and recharge
groundwater resources.
Flood protection is an important regulating ecosystem service provided by the Flathead National
Forest. This service is provided through the maintenance of properly functioning watersheds
characterized by effective ground cover and healthy, permeable soils with well-developed root
systems to maximize infiltration and regulate streamflow.
Geographic Scale
Management activities can have measurable effects on streamflow at the watershed and
subwatershed scales. Flathead National Forest management focuses on the inherent capacity of
watersheds to regulate flows instead of engineered solutions.
Conditions, Trends, and Drivers
Watershed Condition Classification for Flathead National Forest subwatersheds was completed in
2011 (Potyondy and Geier 2011, USDA Forest Service 2011). Of the 3,154,448 watershed acres
assessed, 96% (3,013,598 acres) were “Class 1 – Functioning Properly” and the remaining 4%
(140,850 acres) were “Class 2 – Functioning at Risk”. The Flathead National Forest anticipates
moving these Class 2 subwatersheds to condition Class 1 through intergrated restoration projects
over the next five to six years. Watershed restoration progress can be tracked online using the
Watershed Condition Framwork map viewer 5.
Intensive forest harvest and associated road construction have the potential to effect watershed
processes. Changes in water yield and peak flows have been observed after forest harvest, but
contemporary forest management has little or no effect on floods greater than a 6 year recurrence
interval (Grant et al. 2008). In other words, as precipitation and/or snowmelt events get larger, the
relative degree of forest management influence becomes smaller.
Urbanization and agricultural development can all influence drainage efficiency (Tague and Grant
2004). Dam operations complicate the interpretation of direct effects of forest management on
peak flows in these subbasins. Natural disturbances such as stand-replacing wildfires, insects and
disease can also alter hydrologic processes (Grant et al. 2008).

5

http://apps.fs.usda.gov/WCFmapviewer/
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Forest harvest has been utilized experimentally to increase water yield, particularly in areas where
precipitation exceeds potential evapotranspiration. These increases are often small and short-lived
and are less effective when water is most needed. Increasing harvest frequency to create
detectable changes in water yield is difficult (Jones et al. 2009). These difficulties are further
complicated by management constraints and multiple use/sustained yield guidelines (Kattelman et
al. 1983).
Influence of non–National Forest System Lands or Conditions
Rapid development in the urban interface has increased concerns about wildfire risk (Jones et al.
2009). Management to reduce fire risk wihtin this interface may influence stream flow in some
parts of the plan area, but this effect is likely to be small.
34 of the subwatersheds assessed for the Watershed Condition Framework on the Flathead
National Forest lack majority Forest Service ownership. Management activities and future
development within these lands adjacent to the plan area could potentially affect flood protection
services provided by the National Forest.
Importance to People in the Analysis Area and the Broader Landscape
Because flood-related damage to homes, commercial buildings, farms and public infrastructure is
costly, the Forest’s ability to reduce flood risk and severity is a socially beneficial service. In
addition, floods can cause damage to the following ecosystem services:
•

Water quality (floods can damage diversion and filtration structures; in addition, a
temporary impairment of water quality can occur when sediment transport is high during
high flows)

•

Fish and wildlife (floods can create and maintain complex aquatic habitats, temporarily
displace fish, damage fish habitat, and damage infrastructure that can increase the
damage to fish habitat)

•

Cultural/heritage values (these values can be lost if floods damage stream-adjacent
structures or resources)

•

Aesthetics (these values can be temporarily impaired by logjams, damage to
infrastructure, reduced access to areas, and changes to viewsheds)

•

Recreation opportunities (these can be reduced temporarily or permanently when floods
damage roads and bridges, cutting off access to recreation areas)

•

Landslide protection (floods can trigger debris torrents, exacerbating the flood damage
and increasing damage to fish and wildlife services)

Information Needs
A better understanding of the direct and indirect water yield responses to climate change is
needed for potential mitigation and adaptation of the flood protection service provided by the
Flathead National Forest. Direct effects include changes in temperature, precipitation regimes and
precipiation patterns. Indirect effects include changes to the frequency and severity of both
wildfires and insect/disease epidemics.
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Baseline carbon stocks
Introduction
Human activities such as fossil fuel burning, industrial activities, land-use change, animal
husbandry, and fertilized and irrigated agriculture lead to increases in ambient greenhouse gases
(GHGs), including carbon dioxide, methane, and nitrous oxide. GHGs contribute to the
“greenhouse effect” and cause the surface temperatures of the Earth to increase and alter
precipitation patterns. Global atmospheric concentrations of GHGs have increased markedly as a
result of human activities since 1750 and now greatly exceed pre-industrial values (IPCC 2007).
The Forest Service recognizes the vital role that carbon sequestration plays in mitigating GHG
emissions. Carbon dioxide uptake by forests in the conterminous United States offsets over 14
percent of our national total carbon dioxide emissions each year (US EPA 2013). Forests and
other ecosystems are carbon sinks because, through photosynthesis, growing plants remove
carbon dioxide from the atmosphere and store it.
Recent estimates of net annual storage indicate forests are an important carbon sink, removing
more carbon from the atmosphere than they are emitting (Pan et al.2011). Carbon stored in U.S.
forests is projected to peak between 2020 and 2040 and then decline through 2060. This decline
will be primarily due to removal of trees as private forest lands are converted to urban and other
developed land uses (USDA 2012). Western forest ecosystems may also emit greater amounts of
carbon if wildfire area and insect disturbance increase as expected (Vose et al. 2012).
The National Forest System (NFS) constitutes one-fifth (22 percent) of the Nation’s total forest
land area and contains one-fourth (26 percent) of the total carbon stored in all U.S. forests,
excluding interior Alaska. Thus, management of these lands plays a critical role in sequestering
and storing carbon and mitigating GHG emissions. The future trajectory of carbon stocks on the
national forests remains uncertain due to the variability of conditions and disturbance regimes
such as wildfire, insect outbreak, and extreme weather across the U.S.
Reductions in carbon stocks may be slowed through management strategies that retain and protect
forest land from conversion to nonforest uses, restore and maintain resilient forests that are better
adapted to a changing climate and other stressors, and reforest lands disturbed by catastrophic
wildfires and other natural events (e.g., mortality following windthrow).
Also, harvested wood is important when considering carbon benefits from forests. Forest
restoration and other treatments that generate long-lived wood products, such as lumber and
furniture, transfer ecosystem carbon to the Harvested Wood Products pool (HWP). Substitution
of wood for more fossil fuel-intensive building materials, such as concrete, steel, or plastic, has a
carbon emissions benefit. Forest vegetation treatments also generate excess material (woody
biomass) which, if utilized, can be a renewable energy substitute for fossil fuels. Carbon
management is, therefore, an increasingly important consideration in NFS management.
Carbon assessments can help forest managers understand how much carbon is currently stored in
forest ecosystems and harvested wood products and how the potential to reduce atmospheric
GHGs may be influenced by management activities and disturbance regimes. Land management
strategies, plans, and actions, such as fire and fuels management, timber harvesting, reforestation,
and other forest stand treatments, can be designed to sustain carbon sequestration capacity across
broad landscapes and over the long-term, while meeting other resource management objectives.
And, wood uses for products and energy can complement land management and provide a carbon
emission reduction benefit. These considerations are important components of sustainable forest
management.
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Current Condition of Carbon Stocks
Ecosystem Carbon
Estimates of forest carbon stocks are based on forest inventory data obtained from the Forest
Service, Forest Inventory and Analysis (FIA) program. The Carbon Calculation Tool (CCT)
estimates carbon stocks based on data from two or more years of forest surveys conducted at each
NFS unit. For each unit, carbon stocks are calculated separately within each state or sub-state
division based on inventories conducted since 1990 (Woodall et al. 2013).
Carbon stocks are estimated by linear interpolation between survey years for the seven ecosystem
carbon pools - above-ground live tree, below-ground live tree, understory, standing dead trees,
down dead wood, forest floor, and soil organic carbon – in each NFS unit within each state/substate in each year. These seven pools are defined and calculated as follows –
•

Live trees include all live woody vegetation at least 1 inch in diameter at breast height
(DBH). Separate estimates are made for both above-ground and whole-tree biomass,
which includes all living biomass of coarse living roots more than 2 mm in diameter.
Below ground live-tree carbon is based on the differences between whole trees and above
ground only. Calculations are based on the component ratio method (CRM) which is a
function of volume, species and diameter of individual trees defined in Woodall et al.
(2011).

•

Down dead wood, also known as coarse woody debris, includes all nonliving woody
biomass with a diameter of at least 7.5 cm at transect intersection lying on the ground.
This pool also includes stumps and coarse roots more than 2 mm in diameter. Nonliving
vegetation that otherwise would fall under the definition of understory is included in this
pool. Ratio estimates of down dead wood follow regional and forest type classifications
described in Smith et al. (2003).

•

Soil organic carbon includes all organic material in soil to a depth of 1 m but excluding
the coarse roots of the pools mentioned earlier. Estimates are based on the National State
Soil Geographic (STATSGO) spatial database (USDA 1991), and the approach outlined
in Amichev and Galbraith (2004).

•

Forest floor includes the litter, fumic, and humic layers and all nonliving biomass with a
diameter less than 7.5 cm at transect intersection lying on the ground above the mineral
soil. The equations defined in Smith and Heath (2002) describe processes for decay or
loss of forest floor following harvest and the net accumulation of new forest floor
material following stand growth.

•

Standing dead trees are nonliving but follow the same definition as live trees, including
coarse nonliving roots more than 2 mm in diameter. Calculations follow the basic CRM
method applied to live trees (Woodall et al. 2011) with modifications to account for decay
and structural loss.

•

Understory includes all live herbaceous vegetation and woody vegetation up to 1 inch
d.b.h. Estimates of carbon density are based on information outlined by Birdsey (1996)
and calculations are based on the following equation defined in Jenkins et al. (2003):
Ratio = e(A - B × ln(live tree C density). In this equation, “ratio” is the ratio of
understory C density (Mg C/ha) to live tree C density (above- and below-ground)
according to Jenkins et al. (2003) and expressed in Mg C/ha.
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Total forest ecosystem carbon (in all seven pools) stored in the Northern Region has steadily
increased from 1990 to 2013. During this time period the Flathead National Forest increased in
ecosystem forest carbon stocks from 131 Tg in 1990 to 144 Tg in 2013 (USDA 2013). The
amount of carbon (Tg) 6 stored in each ecosystem pool from 1990 to 2013 increased across the
region. All pools follow a similar pattern of carbon storage changes increasing between 1990 and
2013. The above-ground live tree pool is storing the highest amount and the understory pool is
storing the lowest. Between the two years, the highest percent increase in carbon storage occurred
in the standing dead pool (approximately 38%), and the lowest in the below ground pool,
approximately 6%.
Carbon density is an estimate of forest carbon stocks per unit area. The regional graph shows a
small increase in carbon density from 1990 to 2013, with 64 tons/acre in 1990 and 65 tons/acre in
2013 (USDA 2013). The Flathead NF saw little variation in the tons/acre of carbon for the forest
with nearly the same 63 tons/acre in 1990 and 2013. Factors such as consistent disturbance
and/or timber harvest with subsequent forest re-growth may be responsible for this observed
trend.
Harvested Wood Products (HWP)
About 5 percent of total U.S. forest sector carbon stocks and 11 percent of the annual flux is
attributable to carbon in HWP. Though the HWP fraction of the pool is small compared to
ecosystem carbon, it is an important component of national level carbon accounting and
reporting. As defined by the Intergovernmental Panel on Climate Change (IPCC), HWP are
products made from wood including lumber, panels, paper, paperboard, and wood used for fuel
(Skog 2008). The HWP carbon pool includes both products in use and products that have been
discarded to solid waste disposal sites (SWDS). Additions to the HWP pool are made through
harvesting, while emissions are from decay and combustion of wood products.
Figure 115. Flathead NF ecosystem carbon (Tg)

6

Uncertainty analyses of ecosystem carbon flux estimates at the national-scale are conducted using Monte
Carlo simulations in an effort to ascertain total uncertainty. The uncertainty of forest carbon flux at the
national-scale often ranges between 15-25%, suggesting that uncertainty simulations at scales far smaller
(e.g., individual national forests) than the Nation should greatly exceed 25% (e.g., >100% for individual
pools in individual forests).
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Increasing interest in mitigating rising atmospheric CO2 concentrations and the resulting impacts
on climate has focused attention on the ecosystem service of forest carbon storage, including
storage in HWP. Forest management can affect the quantity of carbon stored in both ecosystems
and forest products over time, and management activities in the United States frequently include
silvicultural treatments that produce HWP. Credible information on forest ecosystem and HWP
carbon stocks and fluxes can inform forest managers and the public of the tradeoffs between
carbon storage and other forest management objectives, and between the short-term and longterm carbon consequences of alternative forest management activities (Galik and Jackson 2009,
McKinley and others 2011; Ryan and others 2010).
That Flathead National Forest is among the top five timber producing National Forests in the
Northern Region. Timber production on the Flathead peaked in 1969 and then again in 1989, to a
lesser extent. Since 1990 timber harvest has remained fairly steady. The HWP peak(s) have
generally mirrored the timber harvest maximums with highs in 1973 and 1999 (Anderson, et al
2013). Figure two above illustrates the average carbon sequestered in HWP from the Flathead
National Forest. Figure 3 illustrates the fate of all carbon removed from the ecosystem by
harvesting. ‘Emitted with energy capture’ reflects burning of wood or biomass for energy
production (heat) while ‘emitted without energy capture’ reflects disposal of waste wood through
burning.
Table 141. Flathead NF 100-year average carbon stored in HWP (Anderson, et al 2013)
Harvest year

Products in
usea

Landfills and
dumpsb

Total

- - - - - - - - - - - - - - - (MgC) - - - - - - - - - - - - - 1910
1920
1930
1940
1950
1960
1970
1980
1990
1995
2000
2005
2006
2007
2008
2009
a
b

4,576
5,830
4,717
6,371
10,381
36,029
47,382
32,495
21,753
7,167
2,799
14,356
10,718
6,521
9,534
9,690

3,535
4,503
3,644
4,921
9,571
33,220
44,051
29,379
18,792
6,963
2,591
12,914
10,166
6,872
11,086
10,767

8,111
10,332
8,361
11,291
19,952
69,249
91,433
61,874
40,545
14,130
5,390
27,270
20,884
13,394
20,620
20,457

The 100-year average carbon storage in products in use for the harvest year.
The 100-year average carbon storage in SWDS for the harvest year.

Table 142. Flathead NF cumulative disposition of HWP carbon for selected years. (Anderson, et al
2013)
Inventory
year

Emitted with
energy capture

Emitted without
energy capture

Products in
use

SWDS

Total remaining in
HWP poola

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - (MgC) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1910
1920
1930
1940
1950

17,014
105,609
186,289
234,389
396,766

1,360
21,721
66,299
123,358
202,154

26,004
140,216
215,566
233,413
414,175
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2,632
24,253
46,564
56,459
83,172

28,635
164,469
262,130
289,872
497,347
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a

Inventory
year

Emitted with
energy capture

Emitted without
energy capture

Products in
use

SWDS

Total remaining in
HWP poola

1960
1970
1980
1990
1995
2000
2005
2006
2007
2008
2009
2010

833,849
1,675,610
2,430,781
3,013,675
3,146,344
3,213,258
3,261,391
3,288,513
3,313,718
3,329,763
3,359,717
3,392,238

405,008
885,546
1,528,080
2,116,990
2,388,696
2,621,611
2,819,207
2,857,137
2,894,652
2,931,281
2,967,628
3,003,413

815,415
1,530,368
1,918,450
2,180,697
2,099,221
1,952,610
1,824,997
1,827,587
1,820,953
1,803,159
1,796,744
1,789,615

208,912
418,978
647,981
849,897
917,028
944,667
953,420
956,989
960,402
963,138
966,867
970,886

1,024,327
1,949,345
2,566,432
3,030,594
3,016,249
2,897,277
2,778,417
2,784,576
2,781,355
2,766,297
2,763,610
2,760,502

Sum of products in use and SWDS.

Trends related to Carbon Stocks
The future of the terrestrial carbon sink of western U.S. forests is uncertain due to the uncertainty
associated with the multiple interacting factors that influence carbon stocks and fluxes (Lenihan
et al. 2008a; Ryan et al. 2008; King et al. 2007; Pacala et al. 2007; Birdsey et al. 2007). These
factors include climate variability and change; potential positive effects of increased atmospheric
CO2 concentrations on plant productivity; frequency, duration, and severity of moisture stress;
changes in the rate and severity of natural disturbances; and land management practices
(Canadell, Pataki et al. 2007).
Projections of the future of the U.S. carbon sink based on national trends in land-use change and
fire suppression indicate that the U.S. carbon sink will decline over the 21st century due to a
slowing of ecosystem recovery from 19th century land use and vegetation response to 20th
century fire suppression (Hurtt et al. 2002). This analysis, which does not include projected
climate changes, also concluded that U.S. forests would convert to a large carbon source if fire
suppression is ineffective in the 21st century.
Modeling experiments based on projected changes in climate, but not land use, suggest that the
future strength of the U.S. carbon sink is very sensitive to the degree of change in climate,
particularly precipitation, and fire regimes (Bachelet et al. 2001; Lenihan et al. 2008a,b). If
precipitation increases and temperature increases are small or moderate, net ecosystem
productivity and carbon stocks are expected to increase. Conversely, if climate changes result in
decreased precipitation and soil moisture during the growing season, net ecosystem productivity
is expected to decline due to drought stress and may result in a net carbon source to the
atmosphere (Lenihan et al. 2008a,b). Increasing concentrations of atmospheric CO2 may
moderate these impacts by enhancing vegetation productivity and water use efficiency (Bachelet
et al. 2001; Joyce and Nungesser 2000; Lenihan 2008a,b), at least up to a point where nutrient
limitations and increasing temperatures overwhelm the beneficial effects of CO2 concentrations
(Fishlin et al. 2007). Increases in annual area burned may further reduce net ecosystem
productivity and carbon stocks despite the potentially positive effects of increasing CO2
concentrations (Lenihan et al. 2008a,b).
Empirical analyses of the growth rates of trees in the Pacific Northwest demonstrate the potential
impacts of climate change on forest productivity and reveal that high-elevation and low-elevation
forests respond differently to climate variability. Seasonal photosynthesis (“carbon uptake
period”) and annual growth rates of high-elevation forests (e.g., subalpine fir, mountain hemlock,
and high-elevation lodgepole pine and Douglas-fir) are commonly limited by a relatively short
growing season, low soil temperatures, and long periods of snowcover (Littell et al. 2008; Chinn
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et al. 2008; Case and Peterson 2007; Case and Peterson 2005; Peterson et al. 2002). Growth rates
increase in these high-elevation forests during years with earlier spring snowmelt, abnormally
warm annual temperatures, and longer growing seasons. These results suggest that projected
changes in regional climate will likely result in increased productivity and carbon stocks of highelevation forests.
Conversely, growth rates of lower and mid-elevation ponderosa pine, Douglas-fir, and lodgepole
pine forests of the Pacific Northwest and Northern Rockies tend to be limited by low growingseason precipitation and high growing-season temperatures (Littell et al. 2008; Case and Peterson
2007; Case and Peterson 2005; Watson and Luckman 2002). During these conditions, the rate of
water loss from evapotranspiration is greater than the rate of water absorption by roots, resulting
in water stress (Case and Peterson 2007). Prolonged periods of water stress significantly reduce a
tree’s ability to photosynthesize (Kozlowskie and Pallardy 1997). As a result, climate projections
with increased frequency of reduced snowpack, earlier spring snowmelt, increased temperatures
during the growing season, and little or no significant increase in summer precipitation likely will
result in reduced forest productivity and carbon sequestration in low and mid-elevation forests of
the Pacific Northwest and Northern Rockies (Boisvenue 2007; Boisvenue and Running 2010).
Recent research suggests that regional warming and water balance deficit trends over the late 20th
century are contributing to rapid and widespread increases in mortality rates and slight decreases
in forest density and basal area in old growth forest throughout the western United States (van
Mantgem et al. 2009).
In addition to the gradual changes in forest productivity and carbon stocks resulting from
directional climate change, episodic events such as large high severity fires and large-scale insect
outbreaks can significantly affect carbon stocks and flux of forest ecosystems. In the short term
(decades), disturbances can convert regional carbon sinks to a carbon source (Kurz, Stinson, and
Rampley 2008; Kurz, Stinson et al. 2008; Kurz, Dymon et al. 2008). Over the long term
(centuries), the effects of disturbances on the regional carbon balance are neutral assuming
similar vegetation regrows on the disturbed area and the long-term frequency and severity of
disturbances does not change (Kashian et al. 2006; Canadell, Pataki et al. 2007).
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Recreation settings, opportunities, access and
scenic character
Recreation Settings and Opportunities
Geographic scale
The geographic scale for recreation settings and opportunities is forest and GA wide.

Process and method
Much of recreation data comes from the Forest Service infrastructure database which is call Infra.
This database is a collection of Web-based data entry forms, reporting tools, and mapping tools
(geographic information system [GIS]) that enable forests to manage and report accurate
information about their inventory of constructed features and land units. Use of GIS allows us to
visualize, analyze, interpret, and understand data to reveal relationships and patterns.

Current conditions, trends, and drivers
This section focuses on the identification and evaluation of information about recreation settings
and the uses, trends and sustainability of recreation opportunities in the plan area, recreational
preferences of the public, recreational access, and scenic character. The Flathead NF niche
statement describes the unique and distinctive aspects of the recreation setting, activities and
opportunities on the forest provides when viewed within a larger regional and national context.

Flathead Recreation Niche
Sharing the name of the lake and rushing rivers that wind through it, the Flathead NF is a critical
piece of an incredible intact ecosystem that sustains the grizzly bear and the quality of human life.
Whether visitors trek deep into the world-renowned Bob Marshall Wilderness or view the
towering mountains from their backyard, the Forest is a “tap root” essential to the communities.
Forest visitors experience self-reliance, challenge and renewal on downhill slopes, as well as in
rustic settings along Wild and Scenic Rivers, mountain lakes, and wilderness.

Settings, Special Places, and Values
The spectacular glacial mountains feature majestic peaks, lush forests, snowfields, lakes and
alpine lakes. Waters of the forest flow from numerous mountain streams into the Swan, Stillwater,
and three forks of the Flathead River downstream into Flathead Lake, largest freshwater lake west
of the Great Lakes. World-class wild lands include the Bob Marshall Wilderness Complex
(BMWC), three nationally designated Wild and Scenic Rivers, and the adjacent Glacier NP. As
stewards of portions of both the BMWC and Northern Continental Divide Ecosystem, the Forest
has a responsibility to provide educational opportunities to help sustain this incredible landscape
for future generations.

Recreation Settings and Opportunities
A goal of the Forest Service is to provide opportunities for the recreationist to obtain satisfying
recreational experiences through choices in both the types of settings and activities offered. The
Forest Service utilizes a framework called the recreation opportunity spectrum (ROS) to describe
different settings across the landscape and attributes associated with those settings (figure 116).
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Figure 116. Illustration of the classes in the recreation opportunity spectrum

The ROS has six classes in a continuum to describe settings that range from highly modified and
developed to primitive and undeveloped (USDA FS 1986). The six classes are described in the
glossary:
•

Urban (U)

•

Rural (R),

•

Roaded natural (RN),

•

Semi-primitive motorized (SPM),

•

Semi-primitive non-motorized (SPNM), and

•

Primitive (P).

As illustrated in tables 143 and 144 and figures 117 and 118, there is a shift in ROS classes
between summer and winter. While primitive (designated wilderness) and rural/urban have stayed
relatively the same, semi-primitive non-motorized and roaded natural shifted to semi-primitive
motorized (increased from 3% in the summer to 34% in winter). Roaded natural decreases
because most Forest roads are not plowed, therefore not open in the winter. Semi-primitive nonmotorized decreases because there is more area open to motorized over- snow vehicles across the
forest. Winter and summer ROS maps, for each GA, are located in appendix E.
Table 143. Percentage of summer ROS classes within GAs
ROS Classification

Hungry
Horse

North
Fork

South
Fork

Middle
Fork

Salish
Mnt

Swan
Valley

Primitive

12%

0

86%

83%

0

22%

Semi-primitive nonmotorized

53%

67%

10%

11%

13%

34%

Semi-primitive motorized

7%

<1%

2%

<1%

4%

4%

Roaded Natural

27%

33%

3%

6%

82%

40%

Rural

<1%

<1%

0

0

<1%

<1%

Urban

0

0

0

0

<1%

0

GIS layer 1/11/2014
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Figure 117. Percent summer ROS class on Flathead NF

Table 144. Percentage of Winter ROS Classes within GAs
ROS Classification

Hungry
Horse

North
Fork

South
Fork

Middle
Fork

Salish
Mnt

Swan
Valley

Primitive

14%

0

85%

82%

0

22%

Semi-primitive nonmotorized

17%

46%

10%

7%

3%

19%

Semi-primitive motorized

68%

47%

4%

8%

76%

56%

Roaded Natural

<1%

7%

0

4%

19%

4%

Rural

<1%

<1%

<1%

<1%

1%

<1%

Urban

0

0

0

0

0

0

GIS layer 1/11/2014

Figure 118. Percent of winter ROS class on the Flathead NF
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Developed Recreation
Recreation Site Facility Master Planning
In 2007, the forest developed a recreation site facility master plan (RSFMP) that was used to
guide the forest in providing a quality, sustainable recreation site program. It described the vision
for the overall forest recreation program and created a 5-year program of work. The current plan
was intended to be a 5-year plan, and the forest is planning in 2014 to update and reanalyze the
information to produce another 5-year program of work. The RSFMP ranks existing developed
recreation sites using a variety of factors such as Flathead forest niche compatibility, deferred
maintenance and annual operation and maintenance costs, use levels, and other social and
environmental criteria. In addition, the RSFMP outlines specific needs and proposed actions at
each site that range from closure to increased fees to reconstruction. As funding levels fluctuate,
the RSFMP helps target the best use of available funding and creates a more sustainable
developed recreation program. The RSFMP is also used when applying for additional internal
funding and/or for grants and other outside funding to address deferred maintenance or capital
improvement needs. Table 145 shows the developed facilities managed by the Flathead NF by
GA.
Table 145. Developed recreation facilities by GAs
Site Type

North
Fork

Hungry
Horse

Middle
Fork

South
Fork

Swan
Valley

Salish
Mtns

TOTAL

Boating Site

5

6

6

2

3

2

24

Boat Site w/
campground

1

3

–

–

–

3

7

Campground

3

9

1

2

3

2

20

Campground Group

–

–

–

–

1

–

1

Camping Area

–

4

1

3

4

–

12

Fishing Site

–

–

–

1

–

–

1

Interpretive Site

–

1

–

–

1

1

3

Lookout/Cabin

6

–

2

1

4

1

14

Observation Site

–

1

–

–

–

–

1

Picnic Site

–

2

–

–

3

1

6

Picnic Group Site

–

–

–

–

–

1

1

Ski Area Nordic

–

–

–

–

–

1

1

Ski Area Resort

–

–

–

–

–

2

2

Snow Park
(snowmobile)

2

–

–

–

–

–

2

Swimming Site

–

–

–

–

1

1

2

Trailhead

1

–

5

8

6

–

20

TOTAL

18

26

15

17

26

15
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Information retrieved from INFRA 2/27/2014

Table 146 presents a snapshot in time for percent occupied as many campgrounds were not under
permit until recently or were not open because of renovations. Additionally, the table does not
show Forest Service-managed campgrounds. Concessionaire campgrounds generally are a higher
development scale and have a fee associated with them. What this table does show is, generally,
the concessionaire campgrounds were less than 50 percent occupied during the peak season of
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June to September. The table also does not show changes in daily use rates, which are typically
higher on weekends (Friday through Sunday) than weekdays.
Table 146. Concessionaire campground percent occupancy 2009 to 2013
a

Site Name

2009 (%)

2010 (%)

2011 (%)

2012 (%)

2013 (%)

Holland Lake Campground

49

40

55

50

39

Owl Packer Campground

–

–

–

–

17

Swan Lake Campground

55

45

50

45

40

Tally Lake Campground

24

55

50

50

41

Big Creek Campground

50

50

45

35

35

Devil Creek Campground

–

–

–

–

23

Emery Bay Campground

47

45

45

40

30

Murray Bay Campground

42

35

30

–

10

Riverside Campground

–

–

–

–

19

Doris Creek Campground

–

–

–

30

84

Lost Johnny Campground

–

–

–

–

74

Lost Johnny Point
Campground

63

55

40

41

Lid Creek Campground

43

40

30

30

–
–

Data compiled 1/31/2014
a. Owl Packer Camp, Devil Creek Campground and Riverside campground were brought under concession permit in
2013 and were only open part of the season. Murray Bay Campground closed during 2012 for renovation work. Doris
Creek Complex was opened at end of season 2012. Lost Johnny Camp and Lost Johnny Point Campgrounds were
reported together until 2013 and were closed in 2011. Lid Creek Campground closed in 2011.

Dispersed Recreation
Dispersed recreation consists of those activities that take place outside of developed recreation
areas. Over two-thirds of forest visitors come to the forest to engage in dispersed activities. Once
on the forest, over 84 percent of visitors participate in dispersed recreation (NVUM 2010). Types
of dispersed activities that occur on the forest include, but are not limited to, hiking, fishing,
skiing, hunting, gathering huckleberries, horseback riding, river use and snowmobiling.
Dispersed sites generally do not have fees associated with them and have little or no facilities
such as toilets, tables or garbage collection. Table 147 shows dispersed sites and locations for
common dispersed recreations activities by GA.
In the winter, recreation staging (parking) becomes concentrated because many roads are closed
by snow. Access to over-snow recreation depends on the major routes that are plowed throughout
the season. Both motorized and non-motorized uses become concentrated in the front country
areas. Once in the backcountry, winter use is often more dispersed since more acres are open to
motorized use (increase from 3 to 35 percent of the forest in semi-primitive non-motorized
(SPNM) and the use is not as limited to designated routes.
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Table 147. Dispersed sites by GA
Site Type

North
Fork

Hungry
Horse

Middle
Fork

South
Fork**

Swan
Valley*

Salish
Mtns

TOTAL

Boating Site

–

–

–

–

1

–

1

Camping Area

39

67

375

1,125

234

135

1,975

Day Use Area

–

13

–

–

104

47

164

Fishing Site

–

–

–

–

4

7

11

–

2

–

–

2

2

–

7

14

Lunch Site

–

–

Observation Site

–

5

Outfitter & Guide Site

–

–

11

31

–

–

42

OHV Staging Area

–

–

–

–

1

1

2

Snowplay Area

–

–

–

–

–

1

1

Stock Site

–

–

1

6

–

–

7

Swimming Site

–

–

–

–

–

3

3

Trailhead

–

–

–

1

–

26

27

TOTAL

39

85

387

1,167

344

227

2,249

* Does not include information from Mission Mountain Wilderness.
**Greater number of sites is due to the level of monitoring and recording of dispersed camp sites required in the BMWC
Information retrieved from INFRA 3/6/2014

The forest indicates concentrated dispersed areas on the motor vehicle use map (MVUM) where
visitors park in order to camp, fish, hunt, hike, and other activities.
Cross-country motor vehicle travel is prohibited except when authorized in certain areas and on
roads and trails open to motorized vehicles. These areas, roads and trails are shown on the
Flathead NF MVUMs for each district. The maps also show where limited cross-country travel is
allowed solely to access a dispersed camping site.

Flathead NF Visitor Use and Satisfaction
There is a monitoring program across the entire national forest system where every 5 years, each
forest monitors their use through exit surveys. Since survey protocols have evolved as each round
of national surveys were conducted and individual units continued to refine their exit interview
sites and associated information, it is not feasible to represent the information as trend data.
These are simply snapshots in time and are not relative to one another. As shown in table 148, the
Flathead NF serves primarily a local area with the most visitation from 50 miles away (65 percent
of visitors), although about 13 percent of visitors travel over 500 miles to visit the forest. There is
a sizeable group of frequent users of the Flathead NF – nearly 28 percent of the visits are made by
people who visit more than 50 times a year.
Table 148. Flathead NF visitor use
Year

Total Estimated Visitors

% From Flathead County

2010

885,000

70%

2005

852,000

75%

National Visitor Use Monitoring (NVUM) 2012

Table 149 shows the annual visitation to the top five most visited national forests; compared to
these forests, visitation to the Flathead NF visitation is relatively low.
168

Flathead National Forest Assessment

Table 149. Top five most visited national forests
Name of Forest

Total Estimated Visits

State

White Mountain NF

12,286,922

CO

Uinta-Wasatch-Cache NF

7,628,757

UT

National Forests in North Carolina

7,510,712

NC

Lake Tahoe Basin Management Unit

5,786,395

CA

Arapaho-Roosevelt NF

5,413,906

CO

NVUM 2012

Top activities
As shown in figure 119, the top four activities for forest visitors in 2010 were downhill skiing (29
percent), hunting (17 percent), hiking (12 percent) and viewing natural features (6 percent).
Together these four activities account for almost 65 percent of total visitation. Hiking is
something that over one-third of people participate in, viewing activities are even more popular,
including viewing wildlife (36 percent) and viewing natural features (42 percent). Five years
earlier, in 2005, the same four activities were the most popular: downhill skiing (20 percent),
hunting (18 percent), hiking (11 percent), and viewing natural features (11 percent), which
together accounted for over 60 percent of the visitation.

Figure 119. Percent visits by primary activity in 2010 on the Flathead NF

Figure 119 represents visitor’s primary activity which is the reason the visitor came to the forest.
Most forest visitors participate in several recreation activities during each visit in addition to their
primary activity. For example, a visitor may come to camp at one of the campgrounds (primary
activity) but they may participate in other activities such as swimming, relaxing, and viewing
scenery. Participation rates by activity are shown in table 150. As an example, this table shows
that 42 percent of visitors identified viewing natural features as a recreational activity in which
they participated, but only 6 percent of visitors identified it as their main activity (figure 119)
during their forest visit.
Comparing the top activities reported in the 2005 and 2010 reports shown in table 150: viewing
natural features went from second in participation to first, hiking and walking went from first in
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participation - to fourth, and relaxing went from sixth in participation to third. Generally, the top
10 activities by percentage participation in 2005 were still within the top 10 activities in 2010.
Table 150. Top 10 activities by participation rate on the Flathead NF 2010 and 2005
2010 Top 10 Activities

Participation
(%)

2005 Top 10 activities

Participation
(%)

1. Viewing Natural Features

42.2

1. Hiking / Walking

28.2

2. Viewing Wildlife

35.8

2. Viewing Natural Features

27.6

3. Relaxing

33.7

3. Viewing Wildlife

21.8

4. Hiking / Walking

33.5

4. Downhill Skiing

20.9

5. Downhill Skiing

30.1

5. Hunting

19.5

6. Driving for Pleasure

20.3

6. Relaxing

17.2

7. Hunting

18.0

7. Driving for Pleasure

16.2

8.Nature Center Activities

12.2

8. Fishing

11.8

9. Fishing

11.7

9. Nature Study

8.8

10. Gathering Forest
Products

9.4

10. Gathering Forest
Products

8.0

NVUM 2005 and 2010

Forest User Satisfaction
The NVUM survey looked at both overall satisfaction in the general forest areas, developed
overnight sites, developed day use sites and wilderness areas. The criteria to evaluate satisfaction
included such elements as crowding, accessibility, feeling safe, condition of the road, trails,
facilities; and adequacy of signing and information.
The percent satisfied visitor survey in 2010 looked at both overall satisfaction in the general
forest areas, developed overnight sites, developed day use sites and wilderness areas. The criteria
to evaluate satisfaction included such elements as interpretive displays, employee helpfulness,
restroom cleanliness, feeling safe, developed facilities, condition of the road, parking availability,
scenery, trails, facilities; and adequacy of signing and information.
The survey also looks at satisfaction (composite of good or very good ratings) specific to
developed sites, undeveloped day use sites and wilderness. Table 151 displays that the percentage
satisfied by these three types of sites. These numbers indicate that most visitors are satisfied with
their visit; the response for undeveloped sites for the satisfaction element “services” is lower
(66.9 percent) compared to the other responses but by their nature, undeveloped sites generally do
not provide services.
Table 151. Percent satisfied visitors 2010
Satisfied Survey respondents (%)*
Satisfaction Element

Developed
Sites

Undeveloped
Sites

Designated
Wilderness

Developed Facilities

88.5%

79.5%

89.7%

Access

80.6%

79.9%

88.2%

Services

75.7%

66.9%

95.6%

Feeling of Safety

86.8%

90.7%

100%

* Composite rating made up of rating scores of good or very good
NVUM 2010
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Figure 120. Overall satisfaction based on NVUM survey

As figure 120 shows, the overall satisfaction ratings for the forest are quite good. About 72
percent gave a rating of very satisfied, and 22 percent of somewhat satisfied.
Recreational Special Uses
Recreation special use permits provide for occupancy and use of the national forest through
issuance of permits. Permitted recreation uses provide specific recreational opportunities to the
public and deliver economic benefits to rural economies. Examples of commercial enterprises
requiring permits include ski resorts, outfitting and guiding service, resorts, campgrounds,
organizational camps, and private camps. Non-commercial recreation uses that require special use
permits consist of sites or activities that do not serve the general public but are reserved for use by
specific groups, such as clubs, or are used by individuals and single families such as recreation
residences. Table 152 shows number of special use permits and service days by activity for 2012.
Table 152. Number of permits, and service days by activity on the Flathead NF for 2012
Activity Type

Number of permits by activity type

Service Days

Backpacking

6

377

Dog Sledding

1

45

Environmental Education

1

959

Fish/float day use

21

11,859

Fish/Float overnight

6

510

Hiking drop camp

3

22

Day use hiking

2

122

Day use horse trail rides

11

2,530

Hunting

20

3,588

Hunting drop camps

1

14

Livery service

7

556

Horse packing

16

5,409

Llamas packing

1

88

Rafting overnight

11

1,408

Rafting day use

5

27,861

Snowmobiling

3

1,129

Total

52

56,680

Data from Special Use Database reported Dec 19, 2013
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Table153 show types of special use permits the forest approved in 2012.
Table 153. Recreation special use authorizations by type in 2012
Type of Use

# of permits

Resort

4

Recreation residence

63

Recreation event

34

Outfitting and guiding

65

Concessionaire Campground

1

Noncommercial group use

8

Winter recreation Resort

2

Recreation shelter

1

Ski trails

2

Park/Playground

2

Data from Special Use Database retrieved12/19/2013

Table 154 shows the 10-year visitation to ski resorts operating under Flathead NF special use
permit.
Table 154. Downhill skier visits conducted under the Flathead NF special use permits from 2003 to
2013
Year

Whitefish Mountain
Resort

Blacktail
Mountain

Total
Visits Days

2003

235,018

30,887

265,905

2004

258,738

31,051

289,789

2005

213,409

19,191

232,600

2006

304,366

37,356

341,722

2007

260,278

40,215

300,493

2008

296,708

41,657

338,365

2009

280,484

36,815

317,299

2010

282,933

34,733

317,666

2011

318,222

40,641

358,863

2012

294,261

42,271

336,532

2013

322,589

42,516

365,105

Data from Special Use Database retrieved12/19/2014

Looking at popularity of recreational activities in general, at a national scale, as table 155 shows,
for the United States population during fiscal year 2010 – 2011, participation in walking for
pleasure and at outdoor family gatherings were the most popular activities, and participation rates
for these activities have changed very little in recent years. Participation in swimming, diving,
and related activities and in sightseeing were both over 60% while viewing or photographing
birds was over 40%; making these the three activities which have grown the fastest from 2005 to
2009 to 2010 to 2011.
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Table 155. Percent of United States residents of age 16 or older participating in selected outdoor
recreation activities
Activity

2005-2009 (%)

2010-2011 (%)

Walking for pleasure

85.0

84.7

Family gatherings outdoors

74.0

74.4

Swimming, diving, etc

61.3

66.1

Sightseeing

52.7

60.8

Viewing/photographing other wildlife

50.2

54.1

Picnicking

51.7

47.5

Viewing/photographing wild birds

35.7

41.4

Boating

35.5

38.2

Bicycling

37.5

35.6

Fishing

34.2

35.0

Snow/ice activities

24.9

26.6

Developed camping

23.8

21.7

Primitive camping

14.5

12.4

NSRE 2012

Flathead County Growth Policy 2012
According to the Flathead County growth policy (Flathead County 2012), one of the
objectives identified in the growth policy is to protect access to and interaction with parks
and recreation. Outdoor recreational opportunities are a characteristic that defines the feel of
Flathead County to many residents.
State recreation use
Eighty-eight percent of Montana residents over the age of 18 are active in outdoor recreation with
74 percent of Montana residents visiting public lands (i.e., National Forests, National Parks and
other federal/state agency-managed lands). For Montana, the statewide recreation priority needs
were bike lanes, rifle/handgun ranges, off-road all-terrain vehicles (ATV) trails, and
sledding/tubing areas. Priority needs for the Glacier Region, the state reporting unit in which the
Flathead NF resides, is the same as the statewide priority needs (MTFWP 2012).
Montana State parks reported that Montana state parks had a record of more than 2 million visits
and that annual visitation has increased 28 percent over the 10-year trend (2004-2013). Three
state parks in the Flathead Valley ranked in the top ten for visits: Wayfarers State Park in
Kalispell ranked fifth with 125,000 visitors (up 11 percent over 2012); Lone Pine State Park in
Kalispell was sixth with 77,591 visits (up 16 percent over 2012) and Whitefish Lake State Park
was ninth with 62,003 visits (down 3 percent over 2012) (MTFWP website).
National Recreation Trends
A recent publication by Cordell (2012), in support of the 2010 Resource Planning Act (RPA)
Assessment, describes the trends and outlooks for outdoor recreation in the United States. Some
important trends especially relevant to recreation on public lands include:
•

The mix of activities is evolving over time and is different than at any other time in the
past. Some of the more “traditional” outdoor activities such as hunting and fishing are
declining and being replaced by more nature-based recreation, such as wildlife or bird
watching and photography.
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•

There is overall growth in outdoor recreation participation. Between 2000 and 2009, the
total number of people who participated in one or more of 60 outdoor activities grew by
7.5 percent, and the total number of activity days of participation increased over 32
percent.

•

There is substantial growth in both participants and annual days for five nature-based
viewing and photography activities: viewing birds, other wildlife (besides birds), fish,
wildflowers/trees and other vegetation, and natural scenery.

•

Different segments of society chose different types and levels of participation in different
mixes of outdoor activities.

•

Public lands continue to be highly important for the recreation opportunities they offer. In
the West, recreation on public lands account for 69 percent of annual recreation days,
slightly more than 60 percent of viewing and photographing nature activity, around threefourths of backcountry activity, 57 percent of hunting, and 67 percent of cross-country
skiing.

•

Recreation resources will likely become less available as more people compete to use
them.

•

Trends towards more flexible work scheduling and telecommuting may well allow
recreationists to allocate their leisure time more evenly across the seasons and through
the week, thus facilitating less concentrated peak demands.

•

Technological innovations will allow more people to find and get to places more easily
and quickly perhaps leading to over use pressure not previously considered a threat.

•

Visits to national forests have been declining, visits to National Parks and Bureau of Land
Management lands have been fairly steady, and visits to FWS National Wildlife refuges
have been growing.

Projected trends in outdoor recreation up to the year 2060 were also highlighted in the report. The
five activities projected to grow fastest in number of participants are:
•
•
•
•
•

developed skiing (68 to 147 percent increase)
undeveloped skiing (55 to 106 percent increase)
challenge activities (50 to 86 percent increase)
equestrian activities (44 to 87 percent increase)
motorized water activities (41 to 81 percent increase)

The activities with the lowest projected growth in participant numbers are:
•
•
•
•
•

visiting primitive areas (33 to 65 percent increase)
motorized off- road activities (29 to 56 percent increase)
motorized snow activities (25 to 61 percent increase)
hunting (8 to 23 percent), fishing (27 to 56 percent increase)
floating activities (30 to 62 percent increase)
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Demographics Summary and Projections
Figure 121 shows the age distribution of visitors to the Flathead NF in 2010. The age category
with the largest number of visitors is the “Under 16” category. However, this category spans 15
years, while the remainder of the age categories span substantially fewer years, making
interpretation difficult. However, those under 20 years of age make up nearly 23 percent of the
visitor population. The break down between genders for visitors who use the forest are 68 percent
male and 32 percent female. This is similar to the overall population of the four-county analysis
area, where those under 20 make up around 26 percent of the population.

Figure 121. Age distribution of visitors to the Flathead NF in 2010 (Source: NVUM)

Another demographic trend that affects recreation on the forest is the aging of the population.
While the baby boom generation is credited with being more active, aging of this large segment is
expected to result in changes in desired recreational activities (Sperazza and Banerjee 2010).
There are 76 million Americans in the baby boomer population (i.e., born between1946 to 1964)
today. Baby boomers spending habits and lifestyle choices are expected to have a powerful
influence on retirement and leisure in the coming decades. If we combine the three age groups of
forest visitors that best represent the baby boomers (40–69), then this larger group comprises 48
percent of all forest users. However, these age categories only account for around 42 percent of
the general population in the analysis area. (See also Social, Cultural, and Economic Conditions
section for more information on demographics.)
Flathead County is projected to have a 52 percent change in population growth from 2010 to 2035
and 45 percent change from 2035 to 2060. Lake County is projected to have a 31 percent change
in population growth from 2010 to 2035 and 32 percent change from 2035 to 2060.
Another way to look at the population change is via the projected growth rate per year. Flathead
County is quite high at 2.4 percent; the overall growth rate for the United States is 0.71 percent.
Because 70 percent of forest visitors come from Flathead County (NVUM 2010), this projected
growth may result in a large future increase of visitors to the forest.
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When we look at national recreation trends with projected population change together for
Flathead and Lake Counties, we can infer a future increased demand for recreation opportunities
on the forest.

Sustainable Recreation
Sustainable recreation is defined as the set of recreation settings and opportunities on the NFS
lands that is ecologically, economically, and socially sustainable for present and future
generations. Recreation opportunities on NFS lands provide many economic benefits to local
communities and a variety of social benefits to the public. The Forest Service strives to manage
these opportunities in a manner that protects the ecological sustainability of the area.
To be sustainable means that the recreation settings and opportunities provided are compatible
with other plan components that provide for ecological sustainability, and foster healthy social
relationships among recreationists and with the broader community.
The context for evaluating sustainable recreation on the Flathead NF is the forest’s recreation
niche, developed through the recreation facilities analysis process. In doing so, sustainability is
focused on those things the forest is uniquely poised to provide and framed within a broader
landscape. Current conditions and trends are discussed in each of the three spheres (ecological,
social, and economic) of sustainable recreation.

Economic Sustainability
Contribution to local economies
The forest’s recreation program contributes to the economic stability of Northwest Montana’s
rural communities. Downhill skiing is the number one reason why visitors come to the forest.
Whitefish Mountain Resort and Blacktail Mountain ski areas significantly contributes to the local
area by creating jobs and attracting visitors to the area. Many river-based and backcountry
outfitters guides and other recreation-based companies are dependent on the forest for their
livelihood. Jobs in the recreation section bring revenue into the local economy. Other recreation
activities including hunting, hiking, driving for pleasure, fishing, camping, snowmobiling and
bicycling also draw visitors to the forest year-round. Both jobs and revenue directly and indirectly
result from visitors traveling to the forest. The remoteness of many forest settings also encourages
visitors to purchase groceries, gas, and other supplies locally to support their forest visit.
Please see the Social, Cultural and Economic Conditions section, specifically the recreation
section under “Uses, Products, Services and Opportunities of the Flathead NF” and the “The
Flathead Economy and National Forest Contributions” section for more information.
Internal sustainability
The fiscal sustainability of the forest’s recreation programs is partially dependent on
congressionally appropriated budgets, regional allocations, and revenue derived from the Federal
Lands Recreation Enhancement Act (FLREA). Over the past five years, the forest’s budget to
operate and manage recreation-related programs has declined. To help bridge the gap between
increasing costs and declining budgets, the forest has implemented two sets of strategies: one
relating to decreasing costs and one involving increasing revenue. Cost savings have been
achieved through workforce adjustments, reduced infrastructure, and an increased volunteer
workforce. The FLREA allows the Forest Service to collect fees directly from certain forest uses,
instead of being deposited to the general treasury; thus fees collected for use of cabins, outfitter
and guide (OG) services, and sales of interagency passes come back to the Flathead NF budget.
Increased revenue has also been achieved through grants and partnerships with other agencies and
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local communities. Tables 156 through 160 shows various fees collected, projects funded, and
yearly budgets.
Table 156. Revenue from cabins, OG and interagency pass sales 2009–2013 for the Flathead NF
Source

FY2009 ($)

FY2010 ($)

FY2011 ($)

FY2012 ($)

FY 2013 ($)

Cabins

56,689

75,981

93,961

96,132

108,401

Outfitter/Guide

169,707

186,951

205,996

178,039

213,925

Interagency Pass Sales

1,608

1,725

1,577

2,765

3,114

Total

228,004

264,657

301,534

276,936

325,440

Table 157. Gross revenue and fees paid to government from campground concessionaire for calendar
years 2009–2013 for the Flathead NF
Campground Concession Permit

CY2009

CY2010

CY2011

CY2012

CY 2013

Fee Paid to the Government

$12,970

$11,359

$13,119

$15,461

$49,724

Table 158. Resource advisory committee (RAC) projects funding for fiscal years 2009–2012
Project Type

FY 2009

FY 2010

FY 2011

FY 2012

FY 2013

Rec/Trail Projects

$71,600

$129,979

$100,050

$94,521

$162,069

Table 159. Appropriated funds for recreation, wilderness, trails, facilities and heritage for fiscal
years 2009–2013 for the Flathead NF
Fund Code

FY 2009 ($)

FY 2010 ($)

FY 2011 ($)

FY 2012 ($)

FY 2013 ($)

Rec/Wild/Heritage

1,225,200

1,220,000

1,045,300

1,042,000

1,010,000

Trails

710,500

684,000

774,000

737,800

548,600

Rec Facilities

53,000

120,000

110,000

107,000

107,000

Total

1,988,700

2,024,000

1,929,300

1,886,800

1,665,600

Table 160. Total recreation and trails budget for fiscal years 2009–2013 for the Flathead NF
Funding Type

FY 2009
($)

FY 2010
($)

FY 2011
($)

FY 2012
($)

FY 2013
($)

Revenue from cabins, OG,
Interagency pass

228,004

264,656

301,534

276,935

325,440

Campground Concessions

12,970

11,359

13,119

15,461

49,724

RAC

71,600

129,979

100,050

94,521

162,069

Appropriated Funds*

1,988,700

2,024,000

1,929,300

1,886,800

1,665,600

Total

2,301,274

2,429,994

2,344,003

2,273,717

2,220,833

* includes funding for heritage

Appropriated funds have been trending down for recreation, and trail maintenance; this may have
impacts to the quality and quantity of recreation facilities and experiences. The Forest Service is
anticipating a continuing 5 percent decrease for the next 2 years. How this decrease specifically
affects the forest-level recreation funding is unknown. Fees collected from cabins, outfitter and
guides, interagency passes, and campground concessionaire have been increasing but are capped
by site capacity. While these funds can help mitigate some of the decreases in budget, the funds
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have specific requirements on how they can be used. Resource advisory committee (RAC)
funding has been variable.
In addition, the forest has been successful in its volunteer and partnership program and also
pursues multiple grants and other funding sources to stretch dollars and build community
ownership and stewardship. It is anticipated that the forest would continue to rely on current
partnerships and develop new partnerships. Partnerships can come in a variety of ways – from
help with funds to actual labor to research. Partnerships help fill gaps in funding and help to
implement projects that may not otherwise be accomplished but partnerships are not a guarantee.
Table 161 shows the number of volunteer hours donated to the Flathead NF from 2009 to 2013.
Table 161. Volunteer hours for Flathead NF recreation-related projects, 2009–2013

Volunteer hours
(total)

FY 2009

FY 2010

FY 2011

FY 2012

FY 2013

24,943

13.313

17,376

12,994

16,741

Ecological Sustainability
The health and resiliency of the forest’s natural resources are critical to the sustained delivery of
the forest’s nature-based recreation settings and opportunities. Without healthy resilient
landscapes and habitats, many of the recreation activities that have historically been enjoyed
would not be sustainable. As previously discussed, the activities people most participate in
during their visit to the forest are viewing natural features, viewing wildlife, relaxing, hiking,
downhill skiing, driving for pleasure, hunt, nature center activities, fishing and gathering forest
products (NVUM 2010). There are obvious linkages between the types of activities being pursued
by visitors and the presence and condition of the natural resources. Nationally, nature-based
recreation such as viewing and photographing nature is by far the largest growing recreation
activity (Cordell 2010).
The history of exploration, settlement, and development of the area for forest management
created a network of roads and trails which made recreational access to this mountainous country
possible. This pattern of access, combined with the steepness of the terrain and the difficulty of
crossing rivers, has a significant effect on when and how people use the forest. Areas of
concentrated use are found along the main river drainages and lakes/reservoirs, the forest’s
settings are relatively intact. Abundant and clean water, high scenic landscapes, clean air, healthy
forests, and diverse wildlife populations, all contribute to sustaining the forest’s recreation
settings and opportunities. Reference the Watershed, Wildlife, Fisheries, and Vegetation sections
of the assessment for more information about the forest’s biophysical conditions.
Climate Change
Montana’s ecotourism- and agriculture-based economy would likely experience a mixture of
positive and negative impacts as a consequence of future climate change. A potential positive
impact for ecotourism may arise from weather conditions more amenable to people at the start
and end of the traditional summer tourist season—thereby increasing overall tourism numbers
and length of visitation season. Conversely, the premiere ski resort industry is likely to see a
reduction in profits due to a shortening season over which a high quantity and quality of
snowpack available for skiers (Breiling and Charmanza 1999). Changes in precipitation may
influence local snow cover and thus affect seasonal availability for activities like snowmobiling
and undeveloped skiing.
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With a reduction in snowpack, and increased stream temperatures over the spring and summer,
fishing guides may experience closures of streams and rivers due to reduced flows and increased
thermal stress on aquatic species.
According to the 2010 Resource Planning Act Assessment (USDA FS 2010), climate can affect
individual’s willingness to participate in recreational activities and/or affect recreation resource
availability and quality. It is reasonable to expect that climate change would affect resource
availability. For example, in the case of hunting and fishing, increasing temperatures would likely
affect the distribution of plant and animal species that are fundamental to maintaining fish and
game populations.
Social Sustainability
The Flathead NF serves as a backdrop, workplace, and playground for the communities of
western Montana. Visitors trek deep into the world-renowned Bob Marshall Wilderness or view
the towering mountains from their backyard, the forest is a “tap root” essential to the local
communities. Forest visitors experience self-reliance, challenge and renewal on downhill slopes,
as well as in rustic settings along wild and scenic rivers, mountain lakes, and wilderness. Historic
cabins and lookouts continue to serve as overnight destinations for today’s visitors.
Gathering forest products is the eighth primary recreational activities on the forest, which
includes the popular activity of huckleberry picking. The area is renowned for huckleberries and
provides locals and out-of-area visitors many hours and gallons of huckleberries each year.
The forest has also historically been used for hunting (2nd primary activity on the forest), fishing
(6th primary activity on the Forest), and other traditional ways of life that contribute to the local
user’s ability to live independently.
Outdoor recreation enhances the quality of life and well-being for people, and provides
opportunities to reconnect with natural and cultural settings. Connecting people to the
environment is a primary emphasis of the Forest Service recreation program. The health benefit
of outdoor recreation participation has encouraged an increase in outdoor recreation; recent
survey indicates that 68 percent of outdoor participants participate in outdoor recreation do so for
exercise (Outdoor Foundation Participation Report 2012). Participating in outdoor recreation has
been shown to reduce stress and benefit both mental and physical well-being. About one in four
adults in the United States engage in recommended physical activity levels, and one in four youth
(ages 12–21) report no vigorous physical activity at all. In the United States there are about 8
million children who are overweight, with obesity rates doubling for children and tripling for
adolescents in the past 2 decades. Outdoor recreation touches on all aspects of health and can
enhance not only physical health but also emotional well-being (Godbey 2009).
According to the Outdoor Foundation Participation Report 2012, which shows outdoor recreation
use for 2011, nearly 50 percent of all Americans participated in outdoor recreation; this was the
highest participation level in 5 years. Outdoor recreation added 3 million participants in 2011; a
significant improvement over the past few years when participation either dropped or remained
stagnant.
Opportunities to foster connection between people and nature
The forest has a robust conservation education program that includes connecting children to
nature by sponsoring programs such as the Family Forestry Expo, Bear Fair, school and
community presentations, bringing the forest to the classroom, and wilderness education to name
a few. The Summit Nature center, which is managed by the Flathead NF, offers winter and
summer programs at Whitefish Mountain Resort that reaches thousands of visitors each year.
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Outfitter and guides play an important role in teaching and connecting people with the outdoors.
They reach over 56,680 visitors each year in recreational experiences such as rafting, horseback
riding, hunting, dog sledding and camping.
The Flathead County Trail Plan has a goal to provide high-quality non-motorized recreational
trails primarily on public lands, to ensure connectivity between new trails, existing trails in
Flathead N F and Glacier NP, and the rest of the county system. The forest is currently working
with the county on the Foys to Blacktail Trail that traverses through NFS lands. The forest is also
working in a collaborative process for the Island Trails (motorized and non-motorized trail)
project that includes a county representative. In addition, the forest is working with the Legacy
Foundation on the Whitefish trail system.
More about connecting people and nature can be found in the Land Ownership and Access
section.
Availability of recreation opportunities on other lands within the broader landscape
Glacier NP is the premier destination for the millions of visitors that come to the Flathead Valley.
Glacier NP’s 2013 annual visitation was 2,190,375 visitors. Glacier NP shares boundaries with
the Flathead NF in the North Fork and along the Middle Fork Rivers. The park provides a wide
spectrum of settings and opportunities, from the 13 campgrounds with 1,000 camping sites, 740
miles of trails, to 6 resorts and chalets that provide both developed and dispersed recreational
settings. These numbers are in contrast to the Flathead NF’s 28 rustic campgrounds, 12
cabins/lookouts, and 2,095 miles of trails. However, the forest provides its opportunities with
fewer restrictions than found in NPs. For example in the Flathead NF, dogs are allowed although
they must be leashed in campgrounds; and picking berries, mushrooms, and flowers are allowed.
There are 10 state parks in the Flathead Valley vicinity that offer a wide variety of recreational
opportunities such as camping, hiking, swimming and nature study. In addition, there are a
number of private campground and recreational vehicle resorts in and around the Flathead Valley
area.
The Montana Department of Natural Resource and Conservation offers hiking trails, developed
and dispersed camping and lookout rental. Local government also offers a number of city and
country parks and trails.
The Confederated Tribes of Salish and Kootenai (CTSK) manage the Tribal Mission Mountains
Wilderness that is adjacent to the federally designated Mission Mountains Wilderness on the
Forest. The CTSK offer recreation use on some of the tribal lands (recreation permit required) but
some tribal lands are reserved for tribal members only.
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Access
Geographic scale
The geographic scale for access is forest and GA-wide.

Current conditions and trends
Trails
There are about 2,260 miles of system trails on the Flathead NF documented in the national
infrastructure database, which is the official database for the Forest Service. A spatial analysis
conducted by Flathead NF specialists to determine how many miles of trails were located within
the six GAs resulted in a total of 2,095 miles. This difference of 165 miles is likely due to the
national database not being sufficiently geo-referenced and aligned in the database. Figure 122
shows the allocation of motorized and non-motorized trails, for summer use, by GA.

Figure 122. Miles of summer motorized and non-motorized trail on the Flathead NF

There are 1,091 miles of trails located outside of wilderness areas and 1,169 miles within
designated wilderness. In the last 5 years, the Flathead NF maintained about 1,000 miles of trails
per year, and improved/reconstructed an average of 30 miles of trails. Trail maintenance and
reconstruction are highly dependent on budgets and partnerships with outside groups. Table 162
shows the different types of allowable uses, by total miles and by recreation type, within each
GA. Trails can have multiple types of use on them and the following table displays the different
types of allowable uses by GA.
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Figure 123. Allowed summer trail use in miles by GA on the Flathead NF
Table 162. Allowed summer trail use by GA on the Flathead NF
Allowed Use

Hungry
Horse
(miles)

Middle
Fork
(miles)

North
Fork
(miles)

Salish
Mtn
(miles)

South
Fork
(miles)

Swan
Valley
(miles)

Outside
Area*
(miles)

Bicycles

122

51

184

144

86

140

5

Hiking

157

397

184

150

856

217

13

Pack & Saddle

125

397

184

144

856

208

13

Summer Motorized

50

8

10

103

0

48

2

* Trail may deviate briefly from NFS land, e.g., when a trail passes through a private land easement

It is important to note that non-motorized trails do not necessarily allow all types of nonmotorized traffic, and may have various restrictions by type and season of non-motorized traffic.
Likewise, motorized trails do not necessarily allow all types of motorized traffic, and may have
various restrictions by type and season of motorized traffic.
Over-snow Motorized Use
Over-snow motorized vehicle recreation is generally allowed anywhere on the forest from
December 1 to March 31. As shown in the maps, extended spring use is allowed in the following
four areas:
•

Groomed routes in Canyon Creek until April 14 or when Whitefish Mountain Resort
closes.

•

3,100 acres at Sixmile until April 30

•

17,500 acres in Challenge/Skyland area until May 14

•

31,800 acres in Lost Johnny area until May 31.
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Roads that are open year round to motorized use may also accommodate over-snow vehicles as
conditions allow, until the roads are passable by conventional vehicles. Exceptions to this rule
are found along: Trail Creek Road past Tuchuck Campground and Whale Creek Road 318 west of
the junction with Road 10832. Over-snow vehicles would be prohibited on those two sections of
road otherwise open year round. For safety reasons Road 9790 (Taylor Creek), at the junction
with the groomed Taylor Creek snowmobile trail to the permit boundary of Whitefish Mountain
Resort, on the Tally Lake Ranger District, is closed to snowmobile traffic year-round unless
otherwise permitted or for performance of an official duty such as an organized rescue.
Table 163 shows the total acres of over-snow use that is legally allowed on the Flathead NF by
GA.
Table 163. Acres of areas where over-snow use is legally allowed and legally not allowed on the
Flathead NF
Hungry
Horse
(acres)

Middle
Fork
(acres)

North
Fork
(acres)

Salish
Mnt
(acres)

South
Fork
(acres)

Swan
Valley
(acres)

Outside
area

Over snow
use not
allowed

146,100

354,300

342,600

596,200

758,200

361,500

–

2,558,900

Over-snow
use
allowed

185,700

20,600

47,100

240,500

32,500

170.300

294

697,000

Use

(acres)

Total
(acres)

Infra data 2/5/2014

Trail Maintenance and Budget
Trail maintenance schedules are based on trail class, which is shown in figure 124. Fifty-three
percent of the forest trails are considered trail class 3, which means these trails are typically
scheduled for maintained every 3 to 5 years. Trail maintenance is accomplished by Forest Service
employees, volunteers and partners such as outfitters and guide. Trail class also indicates the
potential appropriateness of each of the trail classes for the managed uses of trails. For example,
trail class 1 includes the least developed and most challenging NFS trails. Trails in this category
are typically very rugged and steep, with little or no defined tread or clearing and with many, or
continuous, obstacles. Hiking/pedestrian and bicycle uses are potentially appropriate for trail
class 1 and not appropriate for pack and saddle (but they may be allowed).
As shown in Table 164, the percent of trails maintained vary from a high of 75 percent in 2012 to
a low of 27 percent in 2009. Trail maintenance is expected to decrease as trail funding decreases
as projected. Table 165 shows how trail maintenance budgets have steadily decreased over the
past 5 years.
Table 164. Trails maintained on the Flathead NF 2009 to 2012
Year

Trails
Maintained

Miles of trail
Improved*

% of Trails
Maintained

2013

865

23

39%

2012

1,611

43

73%

2011

1,281

39

59%

2010

700

28

33%

2009

566

19

27%

* Heavy maintenance or reconstruction of the trail
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Figure 124. Miles in trail class on the Flathead NF
Table 165. Annual Trail Budget for Flathead NF 2008 to 2013
Fiscal
Year

Annual Trail
Budget

2013

$548,600

2012

$737,800

2011

$774,000

2010

$684,000

2009

$710,500

Conflicts with other trail users
Outside of designated wilderness and Jewel Basin Hiking Area, the majority of the trails on the
forest, allow for multiple uses such as stock, bicycle and/or hikers. The forest is beginning to see
conflicts on trails where some mountain bike users would like challenge features (such as jumps)
available on trails that are also open to hikers and/or stock.
Trends in trail access
Our current trail system is trending towards not sustainable with current and projected budgets.
Maintenance has decreased as budgets decrease with some trails being maintained less frequently
or at a lesser standard such as logging out a trail early in the season. This has increased deferred
maintenance on system trails which may lead to degradation of the trail, increase
erosion/sedimentation and increased negative experiences for users.
Trails not maintained to standard, non-system trails on the landscape, and unmanaged streamside
camping may create environmental and cultural resource damage.

Road Access
Roads are an important aspect to recreational use – they provide a method to access recreational
facilities, such as trails and camping opportunities as well as providing a recreational experience
in itself, such as driving for pleasure, viewing scenery, and OHV riding. The forest has 1,424
miles (41 percent) of open roads (i.e., allow highway legal vehicles) to provide and access
recreational opportunities. Conversely, the forest has about 2,068 miles (59 percent) of roads that
are closed to motorized use. These roads generally provide non-motorized experience but some
closed roads may allow for motorized trail use.
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Forest-wide, 59 percent (2,068 miles) of the roads are in custodial care (closed to motorized use);
open to motorized use are 41percent (1,452 miles) with 14 percent are open for high clearance
vehicles and 27 percent are open for passenger car.
Please see Infrastructure section, “Forest System Roads” subsection, for detailed information on
roads.

Aviation
Refer to the Infrastructure section, “Aviation” subsection.
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Scenery
Geographic scale
The geographical scale used for the assessment was the forest-wide scale, which includes the
encompassing viewsheds of Flathead NFS lands and non-forest lands. Ecoregion descriptions
describe the biophysical aspects of the scenic character of the forest landscape (see Terrestrial
Ecosystem sections in volume 1 of the assessment for more information). Ecoregion descriptions
serve as the frame of reference for assessing landscape and scenic character and scenery
attributes.

Current conditions, trends, and drivers
Background
Protect the views of the Flathead County was the #1 objective of the Flathead County Growth
Policy (Flathead County 2012). Flathead County residences cherish their views of mountains,
lakes, forests, wildlife, and open spaces and don’t want them changed. The scenic resources
throughout the county are valued throughout the county regardless of age, gender or location.
The Flathead County Growth Policy set goals to protect views of mountains, forests, lakes
and rivers enjoyed from public spaces and to protect the “wide open spaces” feel of rural
Flathead County.
Scenic character is a combination of the physical, biological, and cultural images that give an area
its scenic identity and contribute to its sense of place. It provides a frame of reference from which
to determine scenic attractiveness and to measure scenic integrity. The number one activity that
visitors to the Flathead NF participate in is viewing scenery, with 42 percent of visitors
participating in this activity. Scenery is important to visitors overall experience when visiting the
forest. Research has shown (Ryan 2005) that people prefer natural settings when visiting public
lands. It is important to maintain a natural appearing landscape character so the expectations of
these visitors can be met by the Forests.
Major components are:
•
•
•
•
•

Scenic character descriptions
Scenic attractiveness
Landscape visibility (concern levels, distance zones, and viewsheds)
Existing scenic integrity
Scenic classes

In 2006 the forest completed an inventory of landscape visibility, scenic attractiveness, and
compiled scenic classes. In 2011, the Forest Service’s Northern Region completed existing scenic
integrity mapping at a regional scale.
The Scenery Management System (SMS) is a systematic approach to inventory, analyze, and
monitor the scenic resources. This system recognizes natural disturbance processes such as fire,
insects, and disease, to be part of the natural landscape that is dynamic and also important in
maintaining healthy, sustainable, and scenic landscapes. The SMS is used in the context of
ecosystem management to determine the relative value, stability, resiliency and importance of
scenery; assist in establishing overall resource objectives, and ensure high-quality scenery for
future generations.
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Flathead National Forest Scenic Character Descriptions
Scenic character is defined as the combination of the physical, biological, and cultural images that
gives an area its scenic identity and contributes to its sense of place. Scenic character provides a
frame of reference from which to determine scenic attractiveness and to measure scenic integrity.
(36 CFR 219.19)
Located in the heart of the northern Rocky Mountains and amidst the mountains and valleys of
western Montana, the Flathead NF is part of a large and intact ecosystem that includes: Glacier
NP, multiple National Forests (Kootenai, Lewis and Clark, Lolo) and other state, federal and
tribal lands. The Flathead NF is part of the Northern Continental Divide Ecosystem as well part
of the Crown of the Continent.
Incredible natural features serve to delineate the forest’s boundaries. The North and Middle Forks
of the Flathead River and the Continental divide delineate much of its eastern boundary, while to
the west, the forest is bounded by the Mission Mountain Range, Flathead Lake, the Salish
Mountains, and the Whitefish Range. The Flathead NF abuts Canada to the north, and the Swan
Mountain Range and Valley to the south.
Landforms vary greatly, from the magnificent and craggy, rocky, peaks of the Mission Range to
the more rounded, glacial landforms of the Swan valley and Salish Mountains. Diversity in
geology, elevation, and climate, and annual precipitation result in a wide variety of plant life,
from lush groves of cedars cloaked in moss to whitebark pine clinging to the tops of windswept
mountain ridges. Dense forests occupy almost 90% of the forest’s landscapes and include
Englemann spruce, subalpine fir, lodgepole pine, Douglas fir, and western larch. Green pockets
of maple, willow, and birch are scattered across the northern edge of the Bob Marshall Wilderness
while traces of grand fir, western white pine, ponderosa pine and aspen occur across the forest.
The outstanding multi-colored displays of wildflowers in the alpine meadows and high basins are
evident in late summer. Dominant scenery attributes open, park-like conifer and mixed conifer
forest settings dominated by large trees with diverse forest canopy and mosaic vegetative patterns
including vivid fall stands of cottonwoods and aspen groves.
Elevations generally range from 3,000 to 9,500 feet. The tree line is generally up to 8,000 feet,
giving way to alpine vegetation. Water is abundant including rivers, streams, lakes, reservoirs,
glacial potholes, fens, and bogs. Mean annual precipitation ranges from 20 to 60 inches. Streams
flow into the Swan, Stillwater, and thee three forks of the world renowned Flathead River
headwaters. These drainages are moderately to deeply incised. They eventually flow into
Flathead Lake, the largest freshwater lake west of the great lakes. Many other lakes occur in
glaciated terrain and at higher elevations. The abundance of water in this landscape adds to the
richness of the scenery. Several large and small crystal clear lake and lush wetland areas are
scattered throughout the forest creating thick pockets of vegetation and picturesque landscape.
These distinctive Flathead NF landscapes include a variety of landforms, water features and
vegetation are highly scenic. Research shows that people prefer more visually complex scenes, as
opposed to more monotonous ones (Ryan 2005).
Cultural features are evident across the forest and include log cabins and remnants of early
EuroAmerican settlements, Forest Service ranger stations and fire lookouts, and Native American
travel routes and cultural sites. Many of the structures, trails and sites have retained their historic
integrity and add to the area’s character and sense of place.
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Geographic Area Scenic Character
North Fork GA

Figure 125. Open stand of ponderosa pine in the North Fork GA

The North Fork GA lies in the northern most portion of the forest against the Canadian border.
The North Fork of the Flathead River separates the forest from Glacier NP and delineates the
area’s eastern boundary. Whitefish Mountain Resort, Montana state lands, and the Kootenai
National Forest form the areas western boundary, and the GA terminates to the south, in the North
Fork Valley bottom.
Lying west of the Continental Divide, the high elevation areas of the GA, traps precipitation
coming from the pacific. The majority of the GA is blanketed by subalpine fir, Douglas-fir, grand
fir, and Engelmann spruce forests, with pockets of ponderosa. Steep, jagged, and glaciated
mountains characterize higher elevations that extend into Canada. The rocky soils, talus slopes,
and rock outcrops of these higher elevation landscapes support alpine-subalpine vegetation. white
bark pine is commonly found along mountain ridges. The visually stunning North Fork River
corridor and its many tributaries including: Yakinikak, Trail, and Nokio Creeks, create strings of
riparian vegetation that dissect the landscape. Glacier National Park’s snowcapped mountains set
a dramatic backdrop image along the river.
Significant wetland complexes occupy lower elevations and support unique plants communities
in the Mud Lake, Teepee Lake and Hay Creek wetland complexes. The Tuchuck area supports a
unique pocket of subalpine larch and fir. Diversity of rich colors from dark greens to contrasting
seasonal yellows, derived from vegetation, covers the river’s edge and mountain slopes.
Cultural features are rich throughout GA and include multiple homesteads, work centers, ranger
stations, and fire lookouts from the early 1900s. Their rustic character has largely been preserved
and includes: the Big Creek Work Center; the Wurtz Homestead; Hornet Peak, Coal Ridge, and
Thoma Look outs; Ford Ranger Station; the Funk Schoolhouse; and Ninko, Schnaus, and Ben
Rover cabins. Although not FS owned, the small community of Polebridge, including Polebridge
Mercantile and the Northern Lights Saloon, continues to be a destination for visitors to the area,
offering modern-day conveniences in a setting that reflects the ambiance of what early settlers
experienced.
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Hungry Horse GA
Located south and west of Glacier NP, this GA lies west of the Continental Divide and is affected
by moist Pacific maritime air masses. The high, rugged, glaciated mountains are characterized
and differentiated from lower areas by heavy precipitation, active glaciers, thick winter snow
pack, a very short growing season, numerous bodies of flat water, and mixed high elevation
climax vegetation. A variety of rock underlies the ecoregion, and colluvium, talus, and rock
outcrops are common. Lower elevations support subalpine fir, Douglas-fir, grand fir, and
Engelmann spruce forests. Pockets of aspen and larch, create vibrant fall color.
A prominent landscape feature of the Hungry Horse GA is the 34 mile long Hungry Horse
reservoir, tucked between the dramatic Flathead and Swan Mountain Ranges. The west side of
the reservoir is rich with vegetation and largely covered by subalpine fir, Douglas-fir, grand fir,
and Engelmann spruce forests.
Dozens of lakes lie in the rocky folds of Jewel Basin Hiking Area. The South Fork of the
Flathead River, Aeneas Creek, and dozens of other streams and creeks are bordered with lush
riparian vegetation and dissect the vast and rugged landscape.
Aside from the iconic Hungry Horse Reservoir and dam, there are several other cultural features
that add to the scenic character of the GA. The Spotted Bear Ranger Station, the Firefighter
Lookout, and many miles of Native American travel corridors with unique
prehistoric/archaeological sites occur throughout the area.
Middle Fork Flathead GA
The Middle Fork GA lies on the east side of the Continental Divide and south of Glacier NP. The
landscapes of the Middle Fork range from steep and rugged terrain that is punctuated with large
rock outcroppings to glaciated moraines and U-shaped valleys. The Middle Fork of the Flathead
River and its many tributaries create bands of riparian vegetation that traverse the landscape. The
Nyaak Flats Floodplain, numerous pothole lakes, and other large wetlands create islands of lush
and unusual vegetation. Along the river, pristine waters are a dramatic focal point within the
changing steep canyons. These cascading waters rush through jagged rocks and cut deep
picturesque pools. Dark blue to turquoise waters contrast against the white foam. Thick
vegetation blankets the canyon walls with green contrasting from the barren cut banks and sand
bars of the river. Distant peaks are continually concealed by adjacent valley slopes from
different canyon views. A variety in vegetation shows season color change and increases the
texture and patterns in the landscape. Fall views are dominated for a few weeks by with flashes
of yellow larch conifers. Climax vegetation within the GA is subalpine fir and Douglas-fir forests.
Cultural features include: the Northern-Santa Fe railroad line; historic appearing bridges, the
Schafer Ranger Station and airstrip; and Granite, Spruce Park, Pentagon, Gooseberry, and Sabido
cabins.
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Figure 126. Passenger train crossing a bridge over the Middle Fork of the Flathead River

South Fork Flathead GA
This GA is within the Swan Mountains and in the heart of the South Fork of the Flathead River.
Its eastern boundary, the Continental Divide, forms the division between the Flathead and Lewis
and Clark National Forests. Winding along 12 miles of this divide, the Chinese Wall, a 1,000 foot
high limestone escarpment, is a significant geological feature.
The South Fork of the Flathead River and several other significant rivers and creeks such as: the
Spotted Bear, Little Salmon Creek, Big Salmon Cr, Danaher Creek, and the White River, add
variety and interest to the landscape. Bent Flat and Trail Creek are significant fens along the
Spotted Bear River and harbor several rare wetland plant species. Clear rushing water is the focal
point of the conifer covered canyon. Along the river bottom rugged rock outcrops frame deep
blue pools of water contrast against the white foam in faster moving water. Seasonal color
changes are dramatic. Barren rocky river banks and sand bars line the water’s edge. Narrow rock
canyons are dramatic features at a few locations. Distant peaks rise high into the sky providing a
spectacular backdrop to the river below.
Cultural features include: the Spotted Bear and Big Prairie Ranger Stations; Black Bear, Salmon
Forks, Basin, Danaher, Shaw, Pendent Cabins; Silvertip and related trails and pack bridges; and a
historic phone line stretching 44 miles between Black Bear and Danaher. Airstrips at Big Prairie,
Meadow Creek, and Spotted Bear, are also cultural features that remain functional today. Indian
scarred trees are evident in Murphy Flats and White River Park.
Salish Mountains GA
This GA encompasses the western reaches of the forest. The glaciated landscape is bound by the
Salish Mountains to the west and stretches to the Flathead valley. Whitefish Divide traverses the
GA. Elevations range from 2,500 to 7,600 feet. The rolling, topography supports Douglas-fir
and Western ponderosa forests. The Lebeau and Little Bitterroot areas, as well as Johnson
Terrace, create unique topographic features that harbor unique islands of plant diversity amidst a
forested landscape. Grassy foothills form the transition between the Salish Mountains and valley
landscapes.
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Lower lying areas are a mix of forested and non-forested landscapes. Forested areas are often
dominated by western larch, Douglas-fir, or Engelmann spruce, showing pockets of fall color.
Large lakes including: Tally, Little Bitterroot, Upper and Lower Stillwater, Ashley, and Whitefish
Lake punctuate the broad, open valley with rings of riparian vegetation. Significant wetland
complexes exhibit diverse plants and features. Long strings of wetlands and ponds occur along
the eastern portion of the GA. Other significant water features include: the headwaters of
Sheppard and Good Creeks; Haskill Basin, Lebeau and Logan creeks, and Hellroaring Basin.
Cultural Features include: the Star Meadows Ranger Station, the Elk Mountain Patrol cabin, the
L-6 lookout, and small scattered historic mining remains.
Swan Valley GA
West of the Continental Divide, this GA is characterized by the outstanding scenic beauty of the
rocky and rugged snowcapped peaks of the Mission Mountains that are in stark contrast to the
more sheltered and gently sloped lush green floor of Swan Valley. The Mission Mountains
contain subalpine fir, Douglas-fir, grand fir, and Engelmann spruce forests. Elevations range
from 3,000 to 9,000 feet. Vertical cliffs, flat, slab-like boulders, and talus slopes are abundant.
The valley floor is interrupted by lakes, such as Swan, Holland, and Lindbergh lakes. Several
smaller glaciers, alpine lakes, meadows, and clear cold streams are hidden by terrain and
vegetation. Gravelly and droughty soils support Douglas-fir or Engelmann spruce climax forests
while moister, finer textured soils support Engelmann spruce or subalpine fir climax forests. A
variety in vegetation shows season color change and increases the texture and patterns in the
landscape. The valley floor also contains extensive fens (peatlands), creating pockets of diverse
flora and rare aquatic habitats. The outstanding multi-colored displays of wildflowers in the
alpine meadows and high basins are evident in late summer.
Historic rangers stations (the Swan and Old Condon) from the 1930s, the Holland Lookout, and
the newer Condon Ranger Station and Swan Eco-Center add cultural interest and variety to the
area. In addition, scarred trees from Native American occupation add to the scenic character and
heritage of the area.
Figure 127. View of the Swan mountain range in distance with Crescent, Heart and Island lakes in
foreground
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Flathead National Forest Scenic Attractiveness
Scenic attractiveness is the primary indicator of the intrinsic beauty of a landscape. It helps
determine the level of importance of scenic beauty based on perceptions of landform, vegetation
patterns, compositions, water, and land use patterns and cultural features. Landscape elements are
rated at various levels of scenic values or attractiveness and the forest landscape character
descriptions serve as the frame of reference for determining scenic attractiveness.
Scenic attractiveness classifications were determined for the Forest using information from soil
survey of Flathead NF area, Montana (USDA Forest Service and Natural Resources Conservation
Service, September 1998).
Table 166 shows the area of the Flathead NF within each scenic attractiveness classification. The
majority of the Flathead NFS lands are distinctive relative to the surrounding landscape. Higher
levels of scenic attractiveness occur in landscapes with a greater degree of naturalness, diversity
of features, and uniqueness.
Table 166. Acres and percent of forest within each scenic class on the Flathead NF
Class

Area (acres)

Area (percent)

A – Distinctive: Areas of unusual, unique or outstanding scenic quality

1,751,382

73

B – Typical: Areas that provide ordinary or common scenic quality

474,275

20

C – Indistinctive: Areas of low scenic quality

165,141

7

Landscape Visibility
The landscape visibility inventory consists of the following three elements that combine reflects
the visibility found on the forest:
•

Concern levels

•

Distance zones

•

Viewsheds

Existing Scenic Integrity
Scenic integrity measures the degree to which a landscape is free from visible disturbances that
detract from the natural or socially valued appearance, including any visible disturbances due to
human activities or extreme natural events outside of the historic range of variability (HRV).
Scenic integrity measures these disturbance effects in degrees of consistency, harmony,
dominance and contrast with the valued scenic character being viewed at the time of
measurement. Scenic integrity uses a graduated scale of five levels. These levels and photo
examples of each are shown in table 167. Table 168 shows these areas in total acreages.
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Table 167. Scenic integrity levels and pictorial examples
Scenic Integrity Level

Example

Very High Integrity – the valued scenery appears natural or unaltered.
Only minute visual disturbances to the valued scenery, if any, are
present.

High Integrity – the valued scenery appears natural or unaltered, yet
visual disturbances are present; however, they remain unnoticed
because they repeat the form, line, color, texture, pattern and scale of
the valued scenery

Moderate Integrity – the valued scenery appears slightly altered.
Noticeable disturbances are minor and visually subordinate to the
valued scenery because they repeat its form, line, color, texture, pattern
and scale.

Low Integrity – the valued scenery appears moderately altered. Visual
disturbances are co-dominant with the valued scenery, and may create
a focal point of moderate contrast. Disturbances may reflect, introduce
or “borrow” valued scenery attributes from outside the landscape being
viewed.

Very Low Integrity – the valued scenery appears heavily altered.
Disturbances dominate the valued scenery being viewed; and they may
only slightly borrow from, or reflect, valued scenery attributes within or
beyond the viewed landscape.

Table 168. Existing scenic integrity of the Flathead NF in acres and percent of forest
Scenic Integrity Level

Area of forest (acres)

Area of Forest (percent)

Very High

1,113,590

48

High

876,094

37

Moderate

96,636

4

Low

258,516

11

Very Low

0

0
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The Flathead NF has a wide range of existing scenic integrity. Areas designated for preservation
or that are remote and pristine like the Bob Marshal Wilderness and other wilderness areas are
rated very high. For the majority of non-wilderness lands that are, for the most part are natural
appearing, these lands are rated high, which includes the majority of forest lands showing little
mad-made modifications. Forest lands that have been heavy harvested or that have heavily
modified landscapes because of roads or other made-made visual intrusive infrastructure are rated
low. For example, portions of the Island Unit on the Swan Lake RD (near lakeside) show past
vegetation harvest units in geometric shapes and contrasting road cut and fill elements that would
classify as very low scenic integrity.
Scenic Classes
Scenic classes represent the relative landscape value by combining visibility mapping inventories
and scenic attractiveness inventories. Generally scenic classes 1 and 2 have high public value,
classes 3, 4 and 5 have moderate value, and classes 6 and 7 have low value. Scenic classes also
identify the relative priority for public scenery concerns during the forest plan alternative
formulation process. Scenic classes can be used to develop options for scenic integrity objectives
within forest plan alternatives.
Scenic Integrity Objectives
Scenic integrity objects (SIOs) are developed in coordination with the recreational setting,
management direction, and the scenic class that were developed from the scenic inventory. Scenic
integrity objects are used in making planning decisions on the forest and project level as part of
the Forest Plan and would replace the visual quality objectives (VQOs).

Trends
Landscape-level drivers that affect scenic character include human-caused visual disturbances
such as timber harvesting, road construction, mining, utility corridors, recreation facilities, ski
areas, and other special uses. Naturally-caused visual disturbances include catastrophic wildfires,
insect and disease outbreaks, and wind and ice storms. Natural events that exceed the HRV are
considered negative visual disturbances to scenic character, while those within the HRV are
considered positive (USFS Appendix J 2007). Population is expected to increase demand for
energy and communication infrastructure, which could result in a loss of scenery on Flathead
NFS lands, impacting recreation experiences and sense of place.
There are areas across the forest that do not currently meet the 1986 VQOs. Some of these lands
with high concern include areas that show contrast in shape, form and texture with the
surrounding natural appearing environment. These include past vegetation treatments, ski
corridors, built utilities corridors, and road corridors. Identification of these areas with very low
scenic integrity should be analyzed for potential improvement, particularly in areas that have
growth in population and in recreation use.
Through the forest revision scenic inventory process, a shift in scenic value was documented
from the last forest-wide scenic documentation, completed in the 80s. The shift is an increase in
concern levels which are tied to increase in recreation use and population growth. There is
substantial growth in both participants and annual days for five nature-based viewing and
photography activities: viewing birds, other wildlife (besides birds), fish, wildflowers/trees and
other vegetation, and natural scenery (Cordell 2012).
Past fire suppression has created large landscapes where the coniferous canopy appears natural,
but that do not currently have a naturally evolving character because of the type of species and
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continuity of the canopy. These fire suppressed areas, if they had been left to their natural fire
regime, would likely have had more fire activity and therefore would probably have more natural
openings and a more diverse species composition. Additionally, insect infestation and disease
have expanded in many areas across the forests. These areas, if left to complete their natural
evolution, will die and fall over or will burn, which will create openings. Many of these areas
have also been available for harvesting, which has also created canopy openings. Vegetation
composition and structure will slowly impact scenery as a result of climate change. See
vegetation section for related impacts to future vegetation change related to climate change.
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Infrastructure
Process and methods
Geographic scale
The geographic scale infrastructure is forest and GA-wide.

Information
Information used to conduct the analysis generally comes from the national infrastructure
(INFRA) database, and spatial information contained in the geographic information system (GIS)
data.

Current conditions and trends
Infrastructure is considered the built property created to support the management and utilization
of NFS lands. The five major categories of infrastructure consist of transportation, recreation
facilities, administrative facilities, public utilities, and private uses.

Forest System Roads
The transportation system for the Flathead NF is defined as the system of National Forest System
roads (NFS roads), NFS trails, and airfields on NFS lands (36 CFR 212.1). This section covers
the existing condition of the NFS roads.
National Forest System roads are roads, under the jurisdiction of the Forest Service, wholly or
partly within or adjacent to and serving the NFS that the Forest Service determines is necessary
for the protection, administration, and utilization of the National Forest System and the use and
development of its resources. Roads managed by public road agencies such as States, counties
and municipalities that help provide for access to NFS lands are also part of the overall
transportation system, though are not under the jurisdiction or direction of the National Forest.
NFS roads are designated by their intended use. The intended use helps define the design and
maintenance standards for each road. Roads are generally constructed and maintained wide
enough (>12 feet) for typical cars and trucks. Since many of the roads were initially constructed
for vegetation management objectives, “design vehicles” were lowboys or logging trucks. Roads
are built to grades usually less that 12 percent to allow grade-ability for most highway vehicles.
The Forest Service uses five maintenance levels (ML) to define the general use and type of
maintenance. In general, the five maintenance levels can be described as:
•

ML 1. These are roads that have been placed in storage between intermittent uses. The
period of storage must exceed one year. Basic custodial maintenance is performed to
prevent damage to adjacent resources and to perpetuate the road for future resource
management needs. Emphasis is normally given to maintaining drainage facilities and
runoff patterns. Planned road deterioration may occur at this level. Roads managed at
this maintenance level are described as being in basic custodial care.

•

ML 2. Assigned to roads open for use by high clearance vehicles. Passenger car traffic,
user comfort, and user convenience are not considerations. Warning signs and traffic
control devices are generally not provided. Motorists should have no expectations of
being alerted to potential hazards while driving these roads. Traffic is normally minor,
usually consisting of one or more of a combination of administrative, permitted,
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dispersed recreation, or other specialized uses. Roads managed at this maintenance level
are described as high clearance vehicles.
•

ML 3. Assigned to roads open and maintained for travel by a prudent driver in a standard
passenger car. User comfort and convenience are not considered priorities. Roads in this
maintenance level are typically low speed with single lanes and turnouts.

•

ML 4. Assigned to roads that provide a moderate degree of user comfort and
convenience at moderate travel speeds. Most roads are double lane and aggregate
surfaced. However, some roads may be single lane. Some roads may be paved and/or
dust abated.

•

ML 5. Assigned to roads that provide a high level of user comfort and convenience. The
roads are normally double lane, paved facilities. Some may be aggregate surfaced and
dust abated.

Maintenance level 3-5 roads are collectively maintained for travel by a prudent driver in a
standard passenger car. These roads fall under the requirements of the National Highway Safety
Act and the Manual of Uniform Traffic Control Devices. Warning signs and traffic control
devices are provided to alert motorists of situations that may violate expectations.
Forest-wide, 59 percent (2,065 miles) of the NFS roads are in custodial care (closed to public
motorized use); 41 percent (1,424 miles miles) are open to public motorized use (either yearlong
or seasonally) , with 14 percent being open for high clearance vehicles and 27 percent are open
for passenger car. The following three tables provide information related to the distribution of
roads in the different GAs by maintenance level grouping (basic custodial care, high clearance
vehicles, and passenger car) and availability for public motor vehicle use.
Table 169. Percentage of total roads by maintenance categories on the Flathead NF
Geographic Area

Basic custodial care

High Clearance vehicles

Passenger Car

Hungry Horse

57%

12%

31%

Middle Fork

51%

22%

27%

North Fork

52%

20%

29%

South Fork

56%

9%

35%

Salish Mountain

50%

22%

28%

Swan Valley

75%

3%

21%

Compiled from INFRA 12/2/13

Table 170. Miles of roads open to the public by maintenance level and GA on the Flathead NF
Operational Maintenance Level

Hungry
Horse

Middle
Fork

North
Fork

Salish
Mountains

South
Fork

Swan
Valley

Total
Miles

Basic Custodial Care (closed)

0

0

0

0

0

0

0

High Clearance Vehicles

55

17

93

266

12

30

473

Passenger Car

170

21

144

345

46

225

951

TOTAL MILES

225

38

237

611

58

255

1,424
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Table 171. Miles of roads closed to the public by maintenance level and GA on the Flathead NF
Operational
Maintenance Level

Hungry
Horse

Middle
Fork

North
Fork

Salish
Mtns.

South
Fork

Swan
Valley

Outside
Area*

Total
Miles

Basic Custodial Care
(closed)

316

39

260

607

74

768

1

2,065

High Clearance Vehicles

13

0

6

6

0

4

0

29

Passenger Car

0

0

0

0

0

0

0

0

TOTAL MILES

329

39

266

613

74

772

1

2,094

* Roads may go off forest or through private land easement

The total number of NFS roads on the Flathead NF has steadily been decreasing since 1995. A
total of about 749 miles of NFS roads and non-system roads have been decommissioned during
this time. Most of this decommissioning has taken place in grizzly bear recovery areas.
However, there were additions to the NFS road system. These additions included constructing
new local roads for vegetation management, acquisition related to Cooperative Road right-of-way
agreements with the Montana Department of Natural Resource Conservation and Plum Creek
Timber Company, database cleanup, and mostly from the acquisition of previously Plum Creek
Timber Company lands located in the Swan Valley (411 miles).
Travel Analysis Process on the Forest
The Flathead NF has initiated a travel analysis assessment of existing NFS road network. This
assessment will use a coarse science-based process, along with input by interested stakeholders,
to identify opportunities for changes. The opportunities identified must support objectives of
relevant land and resource management plans. The travel analysis will be completed in 2014.

Budget and Maintenance
The Forest receives annual roads funding (CMRD which is the construction and maintenance for
roads funding code) for the operation and maintenance (O&M) of NFSR. The last two years the
road O&M budget averaged $895,000. The three years prior averaged $1,520,000. That is an
approximate 56% reduction in O&M funding over the last 5 years. Of this, approximately 55
percent of this amount is reserved for timber sale engineering support and planning, the
remaining 45 percent is available for all road inventory, monitoring, analysis, contract
administration, construction, operations, and maintenance.
The Flathead NF may also receive roads construction and maintenance funding for capital
investment projects (e.g., campground road improvement, bridge rehabilitation/replacement,
aquatic organism passage projects), or for other national priority initiatives (flood response,
aquatic organism passage, road decommissioning). The total CMRD roads appropriation for the
last five years is provided in table 172.
Table 172. Summary of CMRD roads appropriations for fiscal years 2009-2013
Fund Type

2009

2010

2011

2012

2013

Operations and Maintenance

$1,900,000

$1,465,000

$1,194,001

$932,000

$859,000

Capital Investment Project

–

$75,000

$164,000

$557,000

–

Total:

$1,900,000

$1,540,000

$1,357,000

$1,489,000

$859,000

*Capital Investment Projects
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Timber sales and stewardship integrated resource projects also directly perform road maintenance
and reconstruction on NFSR. A majority of work on basic custodial care and high clearance
vehicle roads are accomplished through these projects. Collections through timber sales related
to road maintenance, aggregate surface replacement, and Knutson-Vandenburg funds also
provide funding for road-related activities. Table 173 provides a summary of timber/stewardship
road-related funding.
Table 173. Summary of timber/stewardship sale road-related maintenance, reconstruction, and
collections for fiscal years 2009-2013.
Fund Type

2009

2010

2011

2012

2013

Timber/Stewardship Sales:
Road Maintenance

$76,0000

$12,000

$25,000

$30,000

$65,000

Road Reconstruction

$688,000

$206,000

$205,000

$182,000

$50,000

Road-Related Collections

$340,000

$170,000

$254,000

$111,000

$287,000

$1,104,000

$387,000

$484,000

$323,000

$402,00

Total Timber/Stewardship Sales

Other funds may be available for road-related project work including: other appropriations such
as Southwest Crown of the Continent (CFLRP funding) and Legacy Roads and Trails funding for
implementing road best management practices, providing aquatic organism passage, and
replacing bridges; American Recovery and Reinvestment Act (ARRA); stewardship retained
receipts for implementing road best management practices and providing aquatic organism
passage; Federal Highway Administration (FHWA); and other funds such as resource advisory
committee (RAC) funding and cooperator deferred maintenance funds. Table 174 provides a
summary of funding to the roads program from these other funding sources over the last 5 years.
Table 174. Summary of other roads-related funding for fiscal years 2009-2013.
Fund Type
Other FS Appropriation
ARRA
Stewardship Retained Receipts

2009

2010

2011

2012

2013

$856,000

$311,000

$658,000

$531,000

$530,000

$1,348,000

$11,980,000

$325,000

$0

$0

--

--

--

$334,000

290,000

FHWA

$420,000

$0

$7,000

$1,000

$0

Other

$94,000

$10,000

$393,000

$23,000

$82,000

$2,718,000

$12,301,000

$1,383,000

$889,000

$902,000

Other Roads Funding Total:

Table 175 provides a summary of total road-related funding available from all funding sources for
fiscal years 2009-2013.
Table 175. Total available road-related funding for fiscal years 2009-2013.
Fund Type

2009

2010

2011

2012

CMRD Roads Appropriation

$1,900,000

$1,540,000

$1,357,000

$1,489,000

$859,000

Timber/Stewardship Sales Total

$1,104,000

$387,000

$484,000

$323,000

$402,000

Other Roads Funding Total

$2,718,000

$12,301,000

$1,383,000

$889,000

$902,000

Total Road-Related Funding

$5,722,000

$14,228,000

$3,224,000

$2,701,000

$2,163,000
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Condition and trends
Road appropriations (CMRD) and road-related maintenance and collections from
timber/stewardship sales are the primary sources for annual road maintenance. Of the
approximately $2,696,000 average total road-related funds over the past three years,
approximately $564,000 are annual maintenance-related (e.g., surface grading, roadside brushing,
drainage structure cleaning and repair, and sign maintenance). The remaining funds go towards
road reconstruction and capital improvement type projects (though these also accomplish
maintenance simultaneously).
The estimated funding needed to maintain roads to standard is approximately $ 1,300,000
annually. As such, the Flathead NF currently receives approximately 43 percent of the funds
needed to maintain the road system to standard.
Currently, road maintenance funds are prioritized on roads open to public travel that access
administrative sites and high use recreation sites. The primary maintenance items are regulatory
and warning signage, surface blading, road side brushing. Maintenance of closure devices also
occurs consistently across the Forest. Table 176 provides a summary of the number of NFSR that
received some type of maintenance (i.e., surface blading, road side brushing, and sign
maintenance), percentage of the passenger car miles that received maintenance, and the
percentage of non-passenger car miles that received maintenance over the previous 5 years.
Table 176. Miles of NFSR receiving maintenance, percentage of passenger car system and nonpassenger car system receiving maintenance, on the Flathead NF for the last five years.
Year

Miles of NFSR
Receiving Maintenance

% of Passenger Car System
Receiving Maintenance

% of Non-Passenger Car
System Receiving Maintenance

2013

690

62%

4%

2012

691

62%

2%

2011

1446

99%

22%

2010

1454

99%

20%

2009

1359

99%

17%

The overall trend affecting the Flathead NF transportation system is that budgets for repairs and
maintenance are expected to continue to decrease while national requirements and efforts for
planning and maintenance continue to increase. During the past two decades, appropriated
funding for roads construction and maintenance has decreased while the forest is spending more
funding to meet safety standards, implement resource protection measures, and complete agencyrequired planning efforts.
Due to the annual nature of federal budgets, the Flathead NF is unable to accomplish larger scale
road maintenance or construction projects such as resurfacing a paved road or replacing a bridge
with the annual operations and maintenance funding. Some funds are reserved at the regional or
national level for projects of this nature, and are awarded on a competitive basis. These funding
sources are unpredictable. Though this competitive funding helps accomplish road maintenance
projects on the Forest, it still falls short of the amount needed to adequately maintain the system.
The total number of NFSR on the Flathead NF has steadily been decreasing since 1995. A total
of about 749 miles of road have been decommissioned (this includes NFSRs and non-system
roads) during this time. See table 177 for a summary of the miles of system roads
decommissioned over the last ten years. Most of this decommissioning has taken place in grizzly
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bear recovery areas. There are existing decisions that call for decommissioning 138 miles of
existing roads, but have not actually accomplished those on the ground to date.
Table 177. Miles of road decommissioned from 2003 to 2013 on the Flathead NF

Miles
Decommissioned

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

37

42

28

47

42

48

22

55

12

13

4

Transportation development can have effects on watershed process and function and roads can be
a sediment source. The general effects of roads include soil erosion and the extension of channel
networks via interception and routing of water. This effect increases with proximity to aquatic
habitats. Road density by GA varies greatly across the forest as shown in table 178.
Table 178. GA road density values
GA

NFS Road
(miles)

Flathead NF
2)
(mile

Road
Density

Salish Mountains

1186.99

412.76

2.88

Swan Valley

1061.19

568.00

1.87

Hungry Horse

573.72

447.59

1.28

North Fork

523.49

499.61

1.05

Middle Fork

113.25

246.96

0.46

South Fork

133.83

340.49

0.39

Best Management Practices
The Flathead NF implements State of Montana water quality best management practices along
with numerous other project design features and resource protection measures when
implementing silvicultural projects. Use of the water quality best management practices ensures
compliance with the Clean Water Act. Forestry activities within the state are audited every two
years. Summaries of these audits are available from the state.
Application of best management practices on Montana timber lands has grown from 78 percent
successful in 1990 to 98 percent successful in 2012. Percentages of these best management
practices providing adequate protections for soil and water resources has improved from 80
percent in 1990 to 99 percent in 2012. The Flathead NF continues to support these monitoring
efforts by providing sales for audit as well as technical assistance to the audit teams.
Refer to the Watersheds section, “trends and drivers” subsection for more information on BMPs.
Climate change
Studies show that climate-related changes in road maintenance would be substantially higher for
paved roads than unpaved roads as paved roads are affected by more climate stressors than
unpaved roads (Chinowsky 2013). Overall, estimates are an increase in the cost of building and
maintaining the U.S. road network, but some costs could decline (such as re-sealing costs). The
Transportation Research Board (TRB) (2008) developed a detailed accounting of the potential
impacts of climate change for North American roads, bridges, ports, and other transportation
infrastructure. The impacts identified by the TRB include more frequent buckling of pavement
due to increased temperatures, more frequent road washouts from increases in intense
precipitation events, reduced snow removal costs associated with rising temperatures in cold
regions.
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Trails
Refer to the Recreation Settings and Opportunities section, “Access” subsection for more
information on trails.

Aviation
Table 179 shows the existing open airstrips on the Flathead NF that are available for public use;
table 180 the number of airstrips in the Flathead valley area that may be available for public use.
In the state of Montana, in 2011 there were 258 total airstrips: 121 are open for public use, 15 are
commercial service airports and 134 are private airstrips (FAA US Civil Airman Statistics).
Table 179. Airstrips on the Flathead NF by GA
GA

Site Name

Remarks

Middle Fork

Schafer

Wilderness; maintained by USFS, open to public

South Fork

Meadow Creek

Front country; maintained by USFS, open to public

South Fork

Spotted Bear

Front country; maintained by USFS, open to public

Swan Valley

Condon

Front country; maintained by USFS, open to public

Table 180. Existing private airstrips within GAs
GA

Site Name

Hungry Horse

Ryan Field

Middle Fork

none

North Fork

Moose City; Langston

South Fork

None

Swan Valley

Ferndale; Masonry Field

Salish Mountains

Wounded Buck Ranch, Abel Ranch, Flathead Lake Sky Ranch, Sanders, Braidwater
Farm, Kalispell City, Weaver, Hoener, Glacier Park International, Whitefish, Rahn,
Bates, Hanson, Cabin Creek Landing, Lone Hawk

Montana Pilots Association, retrieved 1/9/2014

Recreation Facilities
A recreation site is a discrete area on a forest that provides recreation opportunities, receives
recreational use, and requires a management investment to operate and/or maintain to standard
under the direction of an administrative unit in the NFS.
The facility condition index (FCI) for each recreation site is used as a national performance
measure reported in the Department of Agriculture Asset Management Plan and to Office of
Management & Budget (OMB) as part of the Forest Service Strategic Performance Measures and
the Forest Service Strategic Plan. The name of the performance measure is recreation sites
maintained to Standard. Sixty-nine percent of the developed recreation sites meet standard with
an FCI of 0.9 or greater.
The FCI for recreation sites is based upon the following factors: deferred maintenance (picnic
tables to be repaired or replaced, for example), buildings (toilet, storage, other), and drinking
water and waste water systems. There are 210 buildings, 15 active drinking water systems, and 23
septic systems.
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Recreational facilities include buildings and other infrastructure maintained for public
recreational use, such as campgrounds, day use areas, boating and swimming sites, and buildings
located at these areas. The FCI for each recreation site is used as a national performance measure
reported in the Department of Agriculture Asset Management Plan and to Office of Management
& Budget (OMB) as part of the Forest Service Strategic Performance Measures and the Forest
Service Strategic Plan.
Trends related to recreational facilities are generally the same as for administrative facilities. The
current deferred maintenance backlog for recreation buildings as reported in INFRA is
$2,576,000. Deferred maintenance for other recreation site amenities, such as campsites, food
storage lockers, and picnic tables, is $425,000 as reported in INFRA. Recreation facility
maintenance is funded from a variety of sources. Traditionally, maintenance of recreation
facilities is funded by facilities construction and maintenance appropriated funds. These
allocations to the Forest have been slightly decreasing over the years with the Forest receiving
$107,000 in base allocations in fiscal year 2013 to maintain recreation facilities forest-wide.
Fourteen campgrounds on the Flathead NF are run by concessionaires under 1 Granger-Thye
permit and FLERA. The permit is awarded on a competitive basis for a period of five years, with
an option to extend for an additional five years based on satisfactory performance. The current
Granger-Thye authority allows a fee offset to occur, where the permit holder returns a percentage
of their proceeds back to the federal government for the purpose of maintaining the recreation
sites under that permit. Permits are awarded to the concessionaire based on their proposal to
operate the facilities and the percentage of proceeds they will return to the federal government.
The permit holder can return the proceeds directly to the Flathead NF or in some cases return the
proceeds to the general US Treasury. The amount of Granger-Thye funding received by the Forest
fluctuates each fiscal year, with the Forest receiving approximately $49,724 in fiscal year 2013
(see tables 157 and 160 in the Recreation section).
Although the Granger-Thye funding can be spent on campground road improvements, the funds
have generally been used for repairs of recreational facilities such as toilet building replacement,
repairs to utility systems, and replacement of other site amenities such as signs, food storage
lockers, and fire pits. The concessionaires are responsible for performing routine annual
maintenance as part of their permit. The Granger-Thye funding received by the Forest is used for
items above and beyond annual maintenance and could be considered as offsetting deferred
maintenance.
Other funding sources for recreational facilities maintenance can include recreation, heritage, and
wilderness funding other fee collections, and donations. However, these funding sources are
generally used for operational expenditures and only a very small portion is spent on recreational
facilities. This funding is spent on facilities only under special circumstances and is mainly used
for site enhancements. Therefore funding received by these sources does not reduce the deferred
maintenance backlog.

Administrative Facilities
Administrative facilities are typically buildings and their appurtenances necessary to support the
employees, equipment and activities necessary for the management of the National Forests. These
are commonly called fire, administrative and other (FA&O). Administrative facilities are separate
from recreation facilities.
Administrative facilities include fire stations, offices, warehouses and shops. Administrative
facilities also include living quarters such as barrack and individual residences. Living quarters
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are partially supported by rental receipts, while FA&O facilities are financially supported through
annual budget appropriations.
The Flathead NF Supervisor’s Office is located in Kalispell, Montana. The Supervisor’s Office is
a leased facility. The Forest is comprised of four administrative Ranger Districts: Tally Lake
Ranger District, co-located with the supervisor’s office in Kalispell; Hungry Horse Ranger
District which also co-locates with Spotted Bear RD during winter months and is located in
Hungry Horse, MT; Spotted Bear Ranger District summer administrative facility; and Swan Lake
Ranger District in Bigfork. Hungry Horse Ranger District is zoned with Glacier View Ranger
District.
The current building inventory as of January, 2014, documents that the Flathead NF owns 252
FA&O buildings. The current total deferred maintenance backlog for buildings is $16,000,000.
The focus of the forest is for the rehabilitation or replacement of existing forest facilities that do
not meet current operational standards, and the disposal of those facilities that are now surplus to
the forest FA&O operational needs.
Administrative facilities are mostly funded through annual budget appropriations. The Flathead
NF received $400,000 in appropriated funding and rental receipt returns in fiscal year 2013 to
operate and maintain administrative facilities including living quarters. This funding level is
insufficient to perform adequate annual maintenance on all administrative facilities. Therefore, a
backlog of maintenance needs (deferred maintenance) accumulates each year. The INFRA
database currently shows deferred maintenance of administrative buildings on the forest at
$6,442,000.

Public Utilities
Public utilities include public services such as water, power, and telecommunications to the
general public provided by agencies and cooperatives. Infrastructure associated with these
services includes dams, electrical transmission and distribution lines, fiber optic and phone lines,
and communication facilities such as cell towers. These utilities either produce the services on
NFS lands such as hydroelectric power and water supply, or transport the service across NFS
lands such as optical fiber and electrical distribution networks. Public utilities are authorized
through license, special use permit or easement.
Power-related infrastructure includes power lines, and gas lines. There are 10 pemitted power
lines on the Flathead NF. Communication uses include both linear uses (phone and fiber optic
lines) and non-linear facilities such as cell towers, radio, and microwave dishes; these facilities
are mainly located at designated communication sites. Permitted communication uses on the
Forest include 3 telephone lines, 8 fiber optic lines, and 9 communication use leases that are
located at communication sites.
Expansion of public utilities might be required if more land becomes available for development
adjacent to National Forest System lands; this would affect mainly the smaller public utilities.
New energy development, either on or off National Forest System lands, might require expansion
of public utilities, especially for transmission infrastructure. As communities adjacent to National
Forest System lands continue to develop, proposals for private uses could increase.

Private Uses on National Forest System Lands
Private infrastructure refers to facilities developed under private ownership that are used in
conjunction with special use authorizations. Such facilities include buildings and other kinds of
structures and improvements representing a broad range of permitted recreation and land use
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activities. These activities can serve single purpose use by individuals or single-families as well
as offer services that provide a benefit to the public. This category does not include infrastructure
associated with public utilities.
Categories of private infrastructure include private roads, recreation residences, resorts, ski areas,
private water transmission permits, outfitter and guide structures, and camps. These uses,
authorized by special use authorizations, are further covered in sections on Land Status,
Ownership, Use and Access and Recreation.
There are 411 lands special use permits on the Flathead NF. The largest category for lands permits
is for National Forest Roads and Trails Act easements (112 permits), water transmission lines (45
permits), radio service (17 permits) and Department of Transportation easements (17). Private
water systems that do not serve the general public have been permitted because of water rights
held by the proponent or proximity of private land to NFS lands. Recreation special uses are
discussed in the recreation section. As more people move into the area, there could be more
demands for additional permits.
There are 63 recreation residences on the Flathead NF. The recreation residence program began
under the Term Occupancy Act of 1915 with the Forest Service setting aside summer home tracts
with lots available for the public to apply and construct summer homes on NFS land under a term
special use permit. The original intent of creating summer home tracts and lots was to encourage
recreation and public use of the forest. The recreation residence program peaked in the 1950s. In
the 1960s the Forest Service stopped setting aside new summer home tracts and in the late 1970s
development of new lots in existing tracts was put to an end. Today the existing recreation
residences on NFS lands are permitted under a 20 year special use authorizations and are
maintained at the existing level. Forest Service policy is to not to approve any new authorizations
for recreation residences. Existing authorizations may continue and be re-authorized if the
recreation residence is sold or changes owners, as long as the special use authorization is in good
standing and the holder is meeting the terms and conditions of their permit. The annual fee for the
special use permit is determined though the appraised land value of the lot and is reassessed every
10 years.

Range Infrastructure
Range improvements are designed to improve production of forage; change vegetative
composition; control patterns of use; provide water; stabilize soil and water conditions; and
provide habitat for livestock and wildlife. The term includes, but is not limited to, structures,
treatment projects, and use of mechanical means to accomplish the desired results. This section
refers to structural improvements that currently exist within the plan area to improve the range
and/or facilitate livestock management. Permit holders are responsible to maintain in operable
condition all range improvements listed in their grazing permits.
There are 9 active permits on the Flathead NF for a total of 102,747 acres with 70 miles of
fencing, and 3 water troughs associated with range.
The condition and development of range infrastructure is expected to remain stable if current
management direction stays the same. Structures on vacant allotments will continue to degrade.
Few new structures are installed each year, so the amount of range infrastructure will likely
remain similar or increase slightly in the foreseeable future.
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Renewable and nonrenewable energy and mineral
resources
Introduction
This assessment of renewable and nonrenewable mineral and energy resources of the Flathead
National Forest (Forest) is based on information from numerous sources, including: statues, laws
and regulations, Forest Service Manuals, U.S. Department of Interior, U.S. Geological Survey,
Montana Bureau of Mines and Geology, Forest records and available geologic maps, documents
and literature. The Reference Section lists all references utilized in preparation of this report.
An overview of the Forest geology is included because it is the foundation of the presence or
absence of mineral and energy resources. The Forest Service (FS) mineral and resource policy
and regulatory framework are briefly described, as both directly influence the development of
mineral and energy resources within the planning area. The land status of an area, in conjunction
with applicable laws and regulations, directs the management of mineral and energy resource
activities. Consequently, land status classifications pertinent to the planning area are explained
and specific examples provided.

Geology
The Forest Service System lands managed by the Forest lie within the Northern Rocky Mountain
physiographic province, which is characterized by north-northwest trending mountain ranges.
The geology of the Forest consists primarily of metamorphosed Precambrian sedimentary rocks,
along with limited exposures of Paleozoic, Mesozoic and Tertiary strata. Quaternary glacial and
alluvial sediments mantle the drainage bottoms. The region is often referred to as the Belt Basin
and the Precambrian sedimentary rocks as Belt rocks.
The Precambrian Belt rocks were deposited in a subsiding basin approximately 1,450 million to
850 million years ago (ma) as a thick sequence of muds, silts, sands and carbonates (Harrison et
al., 1992). The sediments have been metamorphosed under low-grade conditions to argillites,
siltites, quartzites, and recrystallized carbonates. The overall thickness of the Belt rocks is
approximately 49,000 feet (Harrison, et al., 1992). Isolated exposures of Paleozoic and
Mesozoic limestones, dolomites and sedimentary strata are mostly limited to the northern
Whitefish Range (Harrison, et al., 1992) and southern Swan and Flathead Ranges in the eastern
part of the Forest (McDonald, et al, 2002).
Mountain building that took place in the western United States (US) occurred at the close of the
Mesozoic Era, roughly 80 to 65 ma. This episode of mountain building activity resulted in the
uplift, compression, and large-scale folding and faulting of the affected rock units. The major
mountain ranges and valleys of the Forest are oriented along northwest trending folds and faults.
Because the Belt rocks were composed of hard, competent beds, faulting rather than folding was
more prevalent, especially in western Montana. In many areas packages of older rocks have been
thrust over the top of younger strata as a result of compressional tectonics (Harrison et al., 1992).
During the Tertiary Period, an asymmetrical intermontane structural basin extending from
southeastern British Columbia into northern Montana developed. Riverine and lake sediment
filled this basin, producing the Kishenehn formation. The formation is composed of
conglomerate, sandstone, siltstone, marlstone, oil shale, and coal (Harrison, et al., 1992). The
Kishenehn basin is approximately two miles wide and underlies the North Fork of the Flathead
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River Valley and portions of the northeastern planning area. Exposures are present in North and
Middle Forks of the Flathead River (McDonald, et al., 2002).
At the end of the Tertiary and during the Quaternary Period, large scale glaciers and continental
ice sheets formed and retreated dramatically influencing the landscape of Canada and northern
Montana. This included the Flathead Lobe of the Cordilleran Ice Sheet which created an ice dam
on the Columbia and Clark Fork Rivers. The ice dam resulted in the formation of Glacial Lake
Missoula. During this same Period, Pleistocene glaciers scoured the mountains leaving behind
classic alpine glacial features such as cirques, arêtes (knife-edged ridges), tarns (lakes) and horns.
Ice thickness in the valleys reached approximately 4,000 feet (Smith, 2004). Most of the glacial
till, outwash and lake deposits were deposited during and after retreat of the last glaciers. Recent
floodplain deposits of sand, gravel, and mud occur in the valleys.

Geologic Areas of Interest
The geologic events and processes described above have created a host of geologic bedrock
formations, structures, and occurrences across and immediately adjacent to the Forest. The
unique character and scenic value of the Forest landscape is a result of these geologic events and
processes. Noteworthy examples include:
•

Well exposed large-scale thrust faulting has contributed to the formation of the scenic
mountain ranges bordering the eastern side of the planning area. These magnificent
features have attracted people from around the world, including scientists and tourists.

•

Prominent Pleistocene glaciation features such as u-shaped valleys, arêtes, kettle lakes,
thick deposits of ground moraine, and hanging valleys offer a stunning landscape.

Other notable geologic areas of interest located in the planning area are listed in table 181.
Additionally, a discussion about the renowned cave systems found in the planning area is
provided below.
Table 181. Geologic areas of interest in the planning area
Feature

Legal Location

Wilderness or
Wild and Scenic
River

Description

Meadow
Creek Gorge

Section 17,
T24N, R14W

South Fork
Flathead Wild
River

South Fork Flathead River gorge, 60 feet wide
and 100 feet deep, can be seen from the trail #80
pack bridge.

Gateway
Gorge

Section 35,
T27N, R11W

Great Bear
Wilderness

Gateway Gorge Creek bisects two large monoliths
several 100 feet tall. It is viewable from trail #322.

Limestone
Wall

Section 18,
T25N, R13W

Neither

Large limestone wall viewable from Spotted Bear
River Road #568.

Limestone
Wall

Sections
21,27,35,
T25N, R13W

Boundary of Bob
Marshall
Wilderness

Large limestone wall viewable from Spotted Bear
River trail #83.

Spotted Bear
Mountain
Limestone
Wall

Section 25,
T25N, R15W;
Section 33,
T25N, R14W;
Section 4,
T24N, R14W.

Boundary of Bob
Marshall
Wilderness

Large limestone wall viewable from Meadow
Creek Road #2826.
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Feature

Yakinikak
Cave
System

Glaciers

Bigfork
Glacial
Grooves

Legal Location

Section 25,
T37N, R23W

T30N, R17W
T23N, R16W
T19N, R18W
T18N, R18W

T26N, R19W

Wilderness or
Wild and Scenic
River

Neither
Glacier View
District

Description
The Yakinikak Creek cave system occurs in
Mississippian (345 ma) limestone and dolomite
faulted thrust sheets. A seasonal permit is
available from the Glacier View District office.

Great Bear
Wilderness, Bob
Marshall
Wilderness and
Mission Mountain
Wilderness

The south end of the Mission Range has five
glaciers including the McDonald, Sunrise,
Mountaineer, Fissure and Gray Wolf glaciers.
The Whitefish Range and Swan Range host the
Stanton, Grant and Swan glaciers, as well as a
number of unnamed glaciers to the south.
Research has shown that with increasing
temperatures associated with climate change, the
fate of these glaciers is in peril.

Neither
South of Bigfork

The grooves are arcuate in shape and range from
1/3 of a mile to 2 miles in length and from 165 ft to
900 ft in depth. The grooves were scoured when
the glacier flowing north out of the Swan Valley
collided with the southerly flowing Flathead Lobe
of the Cordilleran Ice sheet in the Flathead Valley.
The Swan Valley glacier was forced to make a Uturn and flow in the direction of the ice sheet. The
Bigfork glacial grooves were formed during this
event.

Tally Gorge

Section 36,
T31N, R24W

Neither
Tally Lake Area

Tally Gorge offers spectacular views of steep cliffs
and Tally Lake in the distance. Tally Gorge’s
golden color rimmed with towering pines creates a
surprising dimension not frequently found in the
northwestern portion of Montana. Tally Gorge is
on fault escarpments and underlain by Belt
argillite, siltite, quartzite, and limestone.

New fossil
genera and
species

T29-31N, R1618W

Middle Fork
Essex to
Moccasin Creek

The Smithsonian National Museum of Natural
History discovered and continues to research
parasitic wasps of the family Mymaridae in the
Kishenehn Formation.

Caves
Thrust faulting has shoved blocks of Paleozoic and Proterozoic carbonates eastward, and in many
instances placed these carbonates at or near the top of mountain ridges. This is especially true in
the eastern portion of the planning area and associated wildernesses. These thick fractured
carbonate sections, effects of glacial recessions and cool wet climate have favored the
development of caves (Campbell, 1978). The planning area has a vast collection of caves in the
wilderness and a number of caves outside of the wilderness (i.e., Yakinikak cave system). To
date, the Forest inventory process has compiled 46 separate caves with a possibility doubling that
number if future cave resource inventory can be conducted.

Forest Service Mineral and Energy Resources Program Policy
Exploration, development, and production of mineral and energy resources and associated
reclamation are part of the FS ecosystem management responsibility (Thomas, 1995). The
objectives of this policy, reaffirmed in 2004, state that the FS will administer its minerals program
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to provide commodities for current and future generations commensurate with the need to sustain
the long-term health and biological diversity of ecosystems. According to the Forest Service
Manual (FSM) 2800, the mission of the FS in minerals management is to encourage, facilitate,
and administer the orderly exploration, development, and production of mineral and energy
resources on NF System lands to help meet the present and further needs of the Nation.

Mineral and Energy Resources Regulatory Framework
Management of mineral and energy resources has been defined by Federal laws, regulations and
legal decisions. Thus, certain laws, regulations, and polices pertain to specific mineral and
energy resource types. The land status of a specific location further dictates the applicable laws,
regulations and policy. The mineral and energy resource authority to manage lands within
National Forest (NF) System lands is jointly shared by the Department of Interior (Bureau of
Land Management) and the Department of Agriculture (FS). In general, the FS is responsible for
the management of surface resources of NF System lands, and the Bureau of Land Management
(BLM) is primarily responsible for management of the subsurface (Federal minerals), depending
upon the mineral or resource type.
The three systems which govern the disposal (exploration, development or allocation) of Federal
mineral and energy resources from FS system lands include the mining, salable and leasing laws
and regulations. The mineral or energy resources falling within each system are known as
locatable, salable, and leasable. The FS has management authority over the surface resource
impacts resulting from locatable mineral activity, and has full discretionary authority over
disposal of salable mineral material. For leasable commodities on FS managed lands, the BLM
issues all leases with FS consent.

Land Status - Lands Withdrawn From Mineral Entry or Leasing
FS System lands can be withdrawn by an act of Congress (i.e., Wilderness Act of 1964 or the
Wild and Scenic Rivers Act of 1968), a court order, by regulation, or by an order of the Secretary
of Interior. The two types of withdrawals pertinent to this mineral and energy resources
assessment report are “closed to mining” and “closed to mineral leasing”. Closed to mining
means both the surface and subsurface are closed to disposition under the 1872 mining laws; and
thereby withdrawn from mining claim location. Closed to mineral leasing means that the
subsurface is withdrawn from application, offers, and operation under the mineral leasing laws.
By regulation (36 CFR 228.102) certain FS lands, such as lands recommended for wilderness
areas, are legally unavailable for leasing.
The type of lands withdrawn from mineral entry and leasing in the planning area include:
•

Administrative sites, such as campgrounds;

•

Forest lands within the boundaries of a ski area permit;

•

Bob Marshall, Great Bear, and Mission Wildernesses; and

•

Sections of the North, South and Middle Forks of the Flathead River.

All withdrawals are subject to valid existing rights. For example, if mining claims are located
prior to the withdrawal designation, the claims constitute a valid existing right to the mineral.
The right can be exercised and the mining claim developed in the future if the proposed activities
comply with all pertinent laws and regulations.
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Land Status - Reserved and Outstanding Mineral Rights
The regulatory framework for mineral and energy resource exploitation depends upon the
commodity, the surface and subsurface ownership, and land status (public domain or acquired
land). The FS administers two types of lands, public domain and acquired lands. Public domain
is land that has always been in Federal ownership. These lands, unless subject to withdrawals,
are typically open to mineral entry. Acquired lands are lands that have been obtained by the
government by purchase, condemnations, rift or exchange (Maley, 1977). Lands can be conveyed
with mineral reservations or outstanding mineral rights. Mineral reservations are mineral rights
retained by a grantor in a deed conveying the land to the US (FSM 2830.5). Outstanding mineral
rights are those rights owned by a party other than the surface owner at the time the surface was
conveyed to the US (FSM 2830.5). Typically, the FS cannot deny the exercise of a mineral
reservation or outstanding mineral right (FSM 2830.1).
Thousands of acres in the planning area with reserved and outstanding mineral rights were
donated-to or purchased-by the Forest under the Montana Legacy Project. Prior to the addition of
Legacy lands to the Forest, there were 22,369.77 acres of private outstanding and reserved
mineral rights under Federal surface. There have been three phases of Legacy lands transactions
completed since 2011-12. It is anticipated that phase IV will close in the fall of 2014. As of
March 2014, there were 68,188.83 acres of private outstanding and reserved mineral rights under
Federal surface and 8,752.48 acres of Federal outstanding and reserved mineral rights under
private surface (Pedde, 2014).
Specific examples of reserved and outstanding mineral rights in the planning area include the
lands acquired under phase II of the Montana Legacy Completion Project in the Swan ValleySeeley Divide area. All oil, gas and other hydrocarbons, all minerals, metals, and ores of every
kind and nature have been severed from fee lands for the parcels acquired. The Nature
Conservancy (TNC) owns all hard rock minerals, and Meridian Oil, Incorporated owns rights to
the oil and gas on all parcels acquired. It is anticipated that TNC will convey its mineral rights,
including sand and gravel, to the FS. Two more parcels in the planning area with reserved and
outstanding mineral rights were acquired in 2013 as part of Phase III.
The rules and regulations governing exercise of a reserved mineral right are provided in 36 CFR
251.15 and direction is provided in FSM 2830. Reserved mineral rights are also subject to state
laws and FS rules and regulations that were made part of the severance deed when the land was
purchased by the US.
The FS does not have the discretion to deny the exercise of an outstanding mineral right.
However, the developer does not have unrestricted rights, as the developer's rights are limited to
use only as much of the surface as is reasonably necessary to explore, develop and transport
materials. The developer must provide an operating plan to the Forest, and the Forest has some
ability to manage surface resources. FSM 2832 provides direction for administration of an
outstanding mineral right.

Current Type, Extent, and General Locations of Mineral and Energy
Activity and Energy Facilities on the Forest
Federal Locatable Minerals
Locatable minerals include both metallic minerals (gold, silver, copper, zinc, nickel, lead,
platinum, etc.) and nonmetallic minerals (fluorspar, asbestos, gypsum, mica, and gemstones) and
certain uncommon variety minerals. Pursuant to the General Mining Law of 1872, every US
citizen is guaranteed the right to prospect and explore lands reserved from the public domain and
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open to mineral entry. The right of access for exploration and development of locatable minerals
is guaranteed.

Locatable Mining Claims and Recent Locatable Activity
If the land is open to mineral entry and the mining claim is properly filed with the BLM and the
local county, the claimant has legal title to the mineral. The BLM’s mining claim data base,
LR2000, lists active (current) and closed mining claims recorded on public lands. The status of
mining claims can change on an annual basis and new claims can be recorded at any time
throughout the year. It is common for an entity to hold a mining claim or claims without
undertaking exploration or mining activities.
Currently, there are no authorized locatable mineral activities, such as exploration or development
operations for locatable minerals within the boundaries of the planning area. Based on the
results of a February 2, 2014 query of the BLM mining claim data base, one active mining claim
(MMC195448) is located within the planning area. The Mary Dee II lode claim is located in the
Hungry Horse Ranger District in NE,SE Section 1, T. 26 N, R. 17 W., Montana Principal
Meridian, Flathead County.

Federal Salable Minerals
Salable minerals, such as common varieties of sand, stone, gravel, cinders, clay, pumice and
pumicite that are reserved from the public domain fall under the Materials Act of 1947. The
associated FS regulations at 36 CFR 228, Subpart C provide for disposal of mineral material on
public lands through competitive sale, negotiated contracts, free use and FS force account or
contract (36 CFR 228.57). The salable mineral material policy, as specified in FSM 2850-3,
states that disposal of mineral material will occur only when the authorized officer determines
that the disposal is not detrimental to the public interest and that the benefits to be derived from a
proposed disposal would exceed the total cost and impacts of resource disturbance.
The Forest uses (force account or in-service) of mineral material, such as gravel, riprap, and
crushed aggregate, include maintenance and/or new construction of roads, recreation sites and
trailheads. Other uses include Forest contract work (i.e., timber sales), culvert replacement, and
repair of damage caused by fire, floods and landslides. The mineral material utilized by the
Forest is primarily derived from FS pits and quarries located in the planning area.
The type, volume and source location of in-service mineral material varies year-by-year and
according to need. The Forest in-service pits, type of material and quantities for fiscal years 2012
and 2013 are listed below in tables 182 and 183:
Table 182. Flathead NF in-service mineral material use for fiscal year 2012.
Pit Name

Type

Volume (cubic yards)

007 Quarry

riprap

321

007 Quarry

¾” crushed aggregate

370

007 Quarry

large rock

17

Airport Pit

crushed gravel

800

Airport Pit

¾” crushed aggregate

560

Piper Creek

crushed aggregate

410

Langford Pit

pit run material

500

Logan Pit

¾” crushed aggregate

20

Logan Pit

riprap

50
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Pit Name

Type

Volume (cubic yards)

McGovern Pit

¾” crushed aggregate

10

Owl Pit

¾” crushed aggregate

40

Table 183. Flathead NF in-service mineral material use for fiscal year 2013
Pit Name

Type

Cubic Yards

Owl Creek

crushed aggregate

120

007

crushed aggregate

4,310

Piper Creek

crushed aggregate

3,316

Peters Quarry

riprap

100

Peters Quarry

crushed aggregate

30

Spotted Bear Airport

crushed gravel

150

Kraft

riprap

227

Star Logan

crushed aggregate

10

Star Logan

boulders

5

Porcupine

pit run

495

The only other type of mineral material disposal from the planning area is free use. Free use
permits (FUPs) can be issued to any state, federal, or territorial agency, unit or subdivision,
including municipalities, county road districts, nonprofit associations or individuals (36 CFR
228.57). The Glacier View Ranger District issued 36,000 cubic yards of crushed stone to
Flathead County for maintenance and improvement of the North Fork Road. This FUP expired
on December 31, 2012.
Annual collection of up to four tons of loose rock suitable for landscaping use from Forest
administered lands along open roads is authorized under a FUP by all Districts in the planning
area. An individual may obtain a FUP and collect rock, as long as it is not for commercial use,
sale or barter. Only hand tools can be used to collect the rock, no digging is permitted and
collection of only loose rock is authorized. Forest-wide, the number of FUPs issued in fiscal year
2012 was 75 and 78 FUPs were issued in 2013.
At this time, there are no planned sales or free use allocations to the state, county or other
agencies.

Federal Leasable Mineral and Energy Resources
Leasable mineral commodities include oil, gas, coal, geothermal, potassium, sodium phosphates,
oil shale, sulfur; and solid leasable minerals on acquired lands. Leasable public domain minerals
are leased under authority of the Mineral Leasing Act of 1920, as amended. Acquired minerals
are leased under the authority of the 1947 Mineral Leasing Act for Acquired Lands (1947 Act), as
amended. The BLM issues all leases for the production of federally owned oil and gas.
Prior to the Federal Onshore Oil and Gas Leasing Reform Act of 1987, the FS's authority
regarding oil and gas leases issued on NF System lands was varied, and in many cases the FS
only made non-binding recommendations to the BLM. The 1947 Act requires FS consent prior to
the leasing of an acquired mineral estate in the NF System lands. Under the 1987 Leasing
Reform Act, the FS's decision to lease with certain stipulations, or not to lease, is binding with the
BLM for oil and gas resources on NF System lands. The 36 CFR 228 Subpart E-Oil and Gas
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Resources regulations, issued in April 1990, established the process for making oil and gas
leasing decisions in accordance with the Leasing Reform Act.
Under the Federal Coal Leasing Amendments Act of 1975, FS consent is required for a coal
license or lease. Whether reserved from public domain or acquired lands, pursuant to the
Geothermal Steam Act of 1970, BLM may lease geothermal resources after obtaining consent
from the FS.
At this time, there is no leasable mineral exploration or mining activity on the Forest. However,
as of April 15, 2013 approximately 341 suspended oil and gas leases covering approximately
641,500 acres on Forest administered lands (Deuter, 2014). The BLM suspended the oil and gas
leases in 1985 after the Conner v. Burford district court decision [Conner v. Burford, 605 F.Supp.
107 (D.Mont.1985)]. The court found the environmental “effects analysis” supporting lease
issuance on the Gallatin and Flathead National Forests to be inadequate. The court specified that
no activity may take place on the leases until an environmental impact statement (EIS) is
completed. The 9th Circuit Court of Appeals upheld the district court decision to require an EIS
prior to any post leasing activities in a January 13, 1988 decision, as amended July 1, 1988.

Energy Facilities on the Forest
One renewable energy facility, a hydroelectric dam on the South Fork of the Flathead River, is
located in the planning area approximately nine miles southeast of Columbia Falls. The Hungry
Horse dam, completed in 1953, was constructed to produce power for a nearby aluminum plant
(Forest History Society, 2010). The dam type is a concrete thick arch which was constructed
adjacent to the Siyeh limestone, a Precambrian Belt meta-sediment. The dam’s spillway is the
highest morning glory structure in the world and has a capacity of 50,000 cubic feet per second
(USBR, 2014). The Hungry Horse Reservoir has a maximum capacity of 3,468,000 acre-feet and
currently generates about 1.379 billion kilowatt-hours annually (USBR, 2014). The legally
designated uses of the dam include irrigation, flood control, navigation, streamflow regulation,
hydroelectric generation and other beneficial uses such as recreation. No irrigation facilities were
built and the dam’s primary purpose today is hydroelectric power, flood control and recreation.

Potential of Planning Area for Mineral and Energy Resource
Activity
Mineral or resource activity is principally dependent upon the occurrence of the resource which
must typically be of sufficient quantity and quality to be economically explored and developed.
Federally managed lands open to mineral entry and leasing or with valid existing rights within the
planning area have potential for authorized mineral and energy resource activity. Lands with
outstanding or reserved mineral rights also have the potential for mineral and energy resource
activity.

Locatable Potential
Within the boundaries of the Forest, historically there have been only a few small scale
exploration and mining operations. In the planning area copper, silver, gold, lead, zinc, and barite
are the only notable locatable mineral resources described in the mining records (Harrison, et al.,
1969; Johns, 1970; Earhart, 1978; and MBMG, 2002). The Hog Heaven District, located west of
Flathead Lake in the Swan Lake Ranger District was the only mining district in the planning area
with notable production. Mines within the district were intermittently active from 1928 through
1963, and during that time recorded production was 7 million ounces of silver; 4,000 ounces of
gold; 600,000 pounds of copper; 23,000,000 pounds of lead; and 5,000 pounds of zinc (MT DEQ,
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2014). The Star Meadow Mining District, located in Talley Lake Ranger District reported
production of approximately 120 tons (McDonald, et al., 2002).
Earhart (1978) notes that the stratabound copper-silver occurrences in the Precambrian terrain
located in the planning area are too small, low grade and discontinuous to be of economic
importance. Based on a review of the available literature, the potential for occurrence of copper,
silver, gold, lead, zinc, is considered low for the following reasons:
•

with the exception of the Hog Heaven District, which was extensively mined,
other known occurrences are small in size and nature;

•

recorded production from these occurrences has been limited;

•

only small and low grade quantity of occurrence has been identified; and,

•

absence of igneous intrusions (i.e., copper porphyries) which may host large to
moderate sized ore bodies.

The only notable barite occurrence described in the literature is one 10 foot wide fissure filling
vein deposit, which narrows down to three feet within 100 feet, and pinches out within 135 feet
(Johns, 1970). Elsewhere small veinlets and veins of barite up to a few inches occur in many of
the Precambrian formations; none of which represent a potential resource of barite (Earhart,
1978). Given the absence of a sizable barite deposit, the potential for barite occurrence and
development activity in the planning area is considered low.

Salable Potential
The Forest will continue to need mineral material such as gravel, rip rap, aggregate and large rock
for Forest projects and contract work. Heterogeneous mixtures of gravel and sand, associated
with glacial moraine material and stream alluvium are a potential source for this material in the
planning area. The abundant Proterozoic-age quartzite, argillite, and limestone can be excellent
sources of dimension stone and landscape rock. Abundant private commercial resources of equal
or better quality mineral material occur in more accessible parts of northwest Montana.
Given that mineral material development, allocation of free use, and sales is at the discretion of
the Forest, the potential of future mineral material activity in the planning area could be limited
to Forest in-service use and small scale individual free use allocation. The potential for
development of new sources in the planning area will be based on Forest Plan direction.

Leasable Potential
Occurrence and Development Potential for Hydrocarbons
Oil and natural gas seeps have been reported in the Bigfork-Creston area and the North Fork
Flathead river valley north and south of the Canadian border (Johns, 1970). In part, due to these
occurrences, very limited and unsuccessful oil and gas exploration drilling occurred during the
last 110 years. Of the seven wells drilled in the North Fork of the Flathead river valley and
Glacier National Park, one reported traces of oil and gas, and one reported a four foot gas flare at
720 feet (Long, 1998).
Detailed exploration, including seismic surveys and drilling is necessary to effectively evaluate
the petroleum potential of the planning area. In the absence of this information several
geoscientists have estimated the hydrocarbon potential in western Montana based on knowledge
of hydrocarbon source (sufficient amount and preservation of hydrocarbon-generating types of
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organic matter), reservoir rocks, and presence of structural traps. This information, in
conjunction with the mapped geologic terrain of the planning area, has been combined to produce
maps delineating areas of high, moderate and low hydrocarbon potential`. The oil potential of
lands within the planning area according to the Western Montana Planning Zone Flathead NF Oil
Potential Map (2004), exclusive of designated wilderness areas, is presented below:
1. High Potential
Lands within the vicinity of the Great Bear Study Area, T28-29 N, and R13-14 W
(Mudge, et al., 1978).
Most of the lands east of the Great Bear Wilderness area and west of Glacier National
Park.
Lands rimming the western edge of the Great Bear Wilderness area from a few miles
southwest of the town of West Glacier to Horse Ridge near Spotted Bear.
Most of the lands in the Hungry Horse District east of Hungry Horse Reservoir.
2. Moderate Potential
Lands in the Swan Lake Ranger District east and south of Condon, generally one mile
west of the western border of the Bob Marshall Wilderness continuing south past the
Lolo/Flathead NF boundary.
Lands at the northern end of the Tally Lake Ranger District, sections 26-29 and 20-22,
T33 N, R24W.
Approximately 50% of the lands within the Glacier View Ranger District.
3. Low Potential
According to Long (1997 and 1998), none of the lands within the Kalispell, Swan Peak
and Whitefish 1:100,000 Quadrangles can be considered devoid of oil and gas potential.
Therefore, the remaining lands within the Forest have a low potential.
The Kishenehn basin underlies a large portion of the land in the eastern portion of the planning
area. Studies of Kishenehn formation hydrocarbon generation potential indicate an excellent
petroleum source rock, especially where exposed along the Middle Fork of the Flathead (Curiale,
et al., 1988). Of the areas tested by Curiale (1998), the Middle Fork of the Flathead locations
were found to contain richer source rocks than the North Fork of the Flathead locations. It should
be noted that only a very narrow zone of land in the Middle Fork area is currently open to mineral
entry and leasing activities (Glacier National Park is located to the north and the Great Bear
Wilderness to the south).
To the north of the planning area, in Canada, wells drilled in the Kishenehn formation
encountered oil and gas at depths less than 200 feet below the surface (Boberg, et al., 1983,
1984). The untested lower member of the Kishenehn in the southern parts of the basin (Montana)
is considered to have the greatest potential (Monahan, 2000). Therefore, the untested center of
the Kishenehn basin (area of deeper burial) located within the planning area maybe a potential
source of hydrocarbons. Perry (1994) estimates a 30% chance of discovery of hydrocarbon
accumulation in the Kishenehn basin. The energy resource potential of this basin will remain
uncertain until it is tested.
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Potential of Suspended Oil and Gas Lease Activity
Regional priorities for oil and gas leasing EISs are based on available funding for analysis, public
demand for action, and/or applications for permits to drill on existing leases. At the present time,
all of these factors suggest that an oil and gas leasing decision is not pressing on the Forest.
There are no current plans to initiate an EIS. Until the lease suspension issue is resolved, no oil
and gas exploration drilling can be undertaken on the leases subject to the Court of Appeals
decision on the Conner v. Burford case.
In the past 20 years, no applications for oil and gas leases have been submitted to the
Forest. Without direct information from seismic surveys and test wells, it is not possible to
speculate with 100% certainty where hydrocarbons will occur (occurrence potential). The
exploration and development potential for oil and gas activity in the planning area is dependent
upon many factors; including, but not limited to, land status (i.e., withdrawals), court mandates,
exploration costs, quantity and economics of existing and projected reserves worldwide, political
climate, and future world demand and prices.

Coal
Kishenehn formation lignite deposits have been reported along the South, Middle and North
Forks of the Flathead River and only the North Fork deposit was worked to any extent (Johns,
1970). The North Fork Mine, located near Coal Creek, a tributary to the North Fork of the
Flathead river, was mined intermittently from approximately 1892 to 1942; with continuous
reported production from 1936-1942. No mining or production was reported after 1942. In 2001
the Moose fire ignited coal seams south of Coal Creek. In 2007, the Forest working with the
Montana Department of Environmental Quality, determined that the fires had been extinguished.
One coal bed of significant dimension, two feet wide by 10,000 feet long has been identified near
Teton Pass in the headwaters area of the Middle Fork of the Flathead River (Zilka, 1972).
According to Zilka, a resource of approximately three million tons of coal is estimated at Teton
Pass. This resource is relatively inaccessible and possibly located in the Great Bear Wilderness.
In the Blankenship area, workings 500 feet long were driven into a coal seam in the Kishenehn
formation (Zilka, 1972). No production records for either location were available. The
Blankenship deposit is located on private property.
Given the historic mining, location (private and wilderness?), limited information regarding the
size nature and size of the North Fork coal seam deposit; there is little evidence to suggest that an
economically viable coal resource of sufficient quantity for either underground and/or surface
mining is present in the North Fork valley. For the reasons stated herein, and the availability of
large scale economic coal deposits currently being mined, the potential of any type of coal
resource development activity is considered low. Potential future development may also be
deterred by passage of the North Fork Watershed Withdrawal Act.

Coalbed Methane
Based on exploration data, areas of high potential for coalbed methane in British Columbia (BC)
include the Fernie-Elk Valley, which is located north of the planning area (BC Industry of Energy
and Mines, 2013). The potential for occurrence of coalbed methane (i.e., Kishenehn basin) in the
planning area has not been tested. Without definitive testing, the potential for occurrence and
development cannot be ruled out.
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Geothermal Potential
Sonderegger and Bergantino (1981) compiled an inventory of known thermal springs and thermal
wells in Montana. No geothermal wells or springs were identified within the boundaries of the
Forest. Given the absence of known geothermal sites in the planning area, the potential for
development of geothermal energy is considered to be very low.

Potential in Areas with Outstanding or Reserved Mineral Rights
Within the boundaries of the planning area 68,188.83 acres are private outstanding or reserved
mineral rights under Federal surface. Approximately 8,758.48 acres of private surface is
underlain by Federal outstanding and reserved mineral rights. The potential for mineral or energy
resource activity on lands with outstanding or reserved mineral rights is uncertain.

Trends that Affect Energy and Mineral Activity
Trends that affect energy and mineral activity include economics, national and local politics,
environmental policies, public perspectives of environmental impacts, cultural shifts toward
sustainable energy resources, such as water and wind energy; laws and legal decisions; and,
national and world supply and demand of natural resources. All of these factors have and
continue to change through time.
The most significant trend that may directly affect energy and mineral resource activity in the
planning area is the proposed mineral and energy resource withdrawal of the lands within the
boundaries of the North Fork Watershed Withdrawal Act. In 1974, a Canadian firm proposed an
open-pit coal mine and power plant six miles north of the US border and the North Fork Flathead
drainage. In the 2000s, when another Canadian company announced a new effort to seek coal in
the North Fork Flathead headwaters, Montana Senators and the Governor started negotiations
with the BC provincial government to protect the area. Governor Schweitzer and BC Premier
Gordon Campbell signed a memorandum of understanding in 2010 banning mineral and energy
development. In an effort to fulfill the US’s agreement obligation, Montana Senators Baucus and
Tester introduced S. 3075, the North Fork Watershed Protection Act of 2010, (2011 Senate Bill
233). The bill withdraws Federal lands in the North Fork watershed of the Flathead River from
all forms of location, entry, and patent under mining laws and from disposition under laws related
to energy resources and geothermal leasing.
On January 28, 2014, the US House Natural Resources Committee approved its version of the
North Fork Watershed Protection Act without opposition. Unanimous consent by the Senate was
required for passage and three Senators blocked the bill. The measure remains on the Senate
calendar and could be considered in the future. If passed and signed by the President, subject to
valid existing rights, the lands within the designated North Fork Watershed Protection area will be
withdrawn from all forms of mineral entry and no new lease applications would be considered.
Since the introduction of the bill some leaseholders within the withdrawal area have voluntarily
relinquished leases. Forest-wide as of April 15, 2013, 179 leases covering approximately 343,622
acres have been relinquished.

Abandoned Mines and Mining Related Hazards
To fulfill its obligations under the Comprehensive Environmental Response, Compensation and
Liability Act, the FS Northern Region identified and characterized abandoned and inactive mines
with environmental, health, and/or safety problems affecting NF System lands. As part of this
effort, an inventory of abandoned/inactive mine sites was completed by the Montana Bureau of
Mines and Geology in 2000 (MBMG, 2002). After an initial screening of 63 sites, MBMG
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visited and inventoried 18 sites on the Forest. Using the information provided in the report,
Forest staff conducted site inspections, identified safety hazards, and between 2004 and 2011
addressed the site specific safety hazards. Depending upon the hazard, this typically entailed
closing mine openings, such as adits and shafts, with steel gates or foam plugs.
With the exception of possibly two sites (Copper Angel and Foolsburg), all of the known
abandoned mine hazards have been addressed on the Forest. Due to the remote and inaccessible
location, the Copper Angel adit in the Swan Lake District was considered by Forest staff to have
very limited closure options and was not addressed. Two open adits associated with the
Foolsburg patented claim were identified by MBMG. A site visit is needed to determine if these
adits are located on NF System lands or on private property.
A steel bat gate installed at the entrance of an adit on the Loaded Jackass site was vandalized such
that the integrity of the closure was comprised. The gate was repaired. All remediated sites
should be monitored to assess the long-term integrity of the closures.

Existing Energy Transmission Corridors and Potential Need for New
Transmission Corridors
The list below specifies the 15 energy related authorizations currently under permit in the
planning area:
•

One fossil fuel power plant authorization (for a diesel generator) for .02 acre at Mt.
Aeneas, Swan Lake Ranger District.

•

Two oil & gas pipeline authorizations for 213.17 acres in the Middle Fork Corridor,
Hungry Horse Ranger District.

•

Four REA power line authorizations for 285.33 acres across the entire Forest.

•

Eight non-REA power line authorizations for 302.76 acres across the entire Forest.

The Forest has not recently received any type of energy transmission permit applications,
including wind energy. The potential need for new transmission corridors crossing the Forest is
unknown at this time. The landscape and land status of the Forest and surrounding lands, remote
mountainous terrain, adjacent wilderness areas and proximity to Glacier National Park, are not
conducive to location of energy transmission corridors. Additionally, the 2008 Comprehensive
Regional Transmission Planning Data Map for Montana (Western Resource Advocates, 2008) has
delineated almost all of the lands adjacent to the Forest (and wilderness areas) as sensitive
landscapes. Given these factors, the likelihood of future energy transport corridors in the planning
area is considered low.

Contribution of Energy and Mineral Activity in the Planning Area to Social,
Economic and Ecological Sustainability
Unlike much of western Montana, the settlement and early economic basis of the Flathead valley
and surrounding area was not premised on a major mining boom. This was likely due to the
limited occurrence of mineral resources and transportation challenges.
The Forest uses mineral material from quarries and pits located on the Forest, to maintain and
construct new roads, develop recreation sites, trail heads and other facilities. Access and parking
for hunting, outfitting, camping, floating, Forest management and other recreation activities is a
critical component of public use and enjoyment of the public lands. Without passable roads, the
Forest would not be accessible to the public, Forest staff, and Forest contractors; consequently the
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mineral material sourced from the Forest represents a contribution both socially and
economically. Recreation has increased significantly in the planning area over the last decade
and is expected to increase in the future. The surrounding local economies benefit, and in some
instances exist, because of tourism. Tourism and recreational use is possible and enhanced by
well-maintained road systems within the planning area.
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Cultural and historical resources and uses
The term “cultural services” refers to the intangible benefits people receive from ecosystems,
including nonmaterial spiritual, religious, inspirational, and educational experiences (Kandziora
et al. 2013). Under the MEA classification (MEA 2003) (Table 7.1), cultural and heritage values
are included as a “cultural service”. For this planning effort, the cultural services described in
this section include cultural and historic uses and resources in the planning area and research and
education.

Heritage Resources
Important Information Evaluated in this Phase
In this chapter, the cultural and historical context (McKay 1994) of the Flathead NF is examined
and cultural and historical resources in the plan area are identified. Existing information is used to
assess the condition of these resources, including historic resources in the plan area identified as
eligible or listed in the National Register of Historic Places and designated traditional cultural
properties. Trends that affect these resources are also assessed.

Nature, Extent and Role of Existing Conditions and Future Trends
Cultural and Historical Context
Humans have been using and living on the lands covered by this plan since at least the Middle
Paleoindian period (8-10,000 years B.P.) as defined in North American archaeology (McLeod and
Melton 1984, Thomas and Burtchard 1987. Diagnostic materials from sites on the Forest
demonstrate continuous use from the Middle Paleo period to Late Prehistoric times into the
Historic period. Cooperative projects between the Confederated Salish and Kootenai Tribes
(CSKT) and the Flathead National Forest show Tribal uses of these lands from the earliest times
with travel routes and occupation sites occurring along major rivers and connecting across the
divides and continuing onto the Plains to the east. Most of the sites represent campsites of small,
transient groups moving into or through the mountains and were located in areas accessible to
high country and ample game and fish sources. Historically, the plan area was, and is, the home
of the Kootenai, the Bitterroot Salish and the Pend O’reille people with some use by the Blackfeet
Tribe.
Non-Native American history in the plan area starts with the fur traders/explorers David
Thompson of the Northwest Company and Joseph Howse the Hudson Bay Company between
1807 and 1811. Thompson just skirted the plan area to the north and south while Howse
constructed a trading post, Howse House in the Flathead valley, probably near Ashley Cr although
its exact location is unknown. Actual Euro-American settlement in the plan area began in the
1840s and 50s. The plan area is one of the last areas of the state to see Euro-American settlement
with only indirect impacts from such major Montana historic events such as Lewis and Clark, the
1855 Hellgate Treaty, the gold rush and historic mining, missionaries, and the Indian wars.
A trader named Joe Ashley started the first settlement in the upper Flathead Valley in 1857.
Although this settlement did not succeed, the lake near the settlement and a creek in the northern
portion of the analysis area were named for Ashley. During the 1870’s and 1880’s cattlemen,
horsemen, and farmers drifted into the valley near the head of Flathead Lake.

220

Flathead National Forest Assessment

With the coming of settlers, supplies and markets were a growing concern. Prior to 1885, access
to the area was by team and wagon. Wagon roads were built up the North Fork and the Fort
Steele wagon road to the gold fields in British Columbia skirted the western edge of the valley.
By 1887, access to the area involved taking the Northern Pacific Railroad to Ravalli; a stage from
Ravalli to Polson; and a little steamship “U.S. Grant” from Polson up Flathead Lake to
Demersville on the Flathead River. With the increase of lake traffic, additional steamships were
built and towns like Somers, Lakeside, Rollins, and Dayton became points of embarkation. In
1901 a branch line was built from the Great Northern Railroad in Whitefish to Somers. This
made Somers a center of local transportation as well as a booming company lumber town. The
Great Northern Railway finally reached the valley in 1891 causing the settlers to move the
buildings in Demersville north and create the town of Kalispell. Attempts at oil drilling at Kintla
Lake in the 1890s and small scale coal mining in the North Fork are important to local history and
left their mark on the landscape.
With the coming of the railroad, lumber became an even more important product of the Flathead
Valley. Many mills opened throughout the valley and numerous small operators set-up mills on
Forest lands. Evidence for the harvesting and milling still exist as heritage sites managed by the
Flathead NF.
Like the rest of Montana, the first two decades of the 20th Century were good in the plan area.
Agricultural prices were up so farming was good and settlement in the area was growing.
Homesteading finally comes to both the North Fork of the Flathead and the Swan Valley, two of
the last places in the state to be homesteaded. Both areas are tough places to make a living and
many of the homesteaders either failed to prove-up on their claims or only succeeded after being
given an exemption to the rules. The good times lasted in Montana and the Flathead Valley until
agricultural prices fell with the end of World War I. The Great Depression effectively starts in the
Rocky Mountain West in 1919, not 1929.
World War II expanded the job market locally and nationally with many people leaving the woods
to take well-paying jobs in the defense industry in cities. Still, there is increased timber
production to meet wartime demands and the closing of non-essential industries and mines. Only
metals essential to the war effort are allowed to be mined ending small scale, subsistence mining.
Following World War II the national economy continues to expand creating continued growth in
the timber and mining industries. Steady, upward population pressures in the western US caused
a centralization of economies and improved communication systems (airplanes, telephone, TV,
radio, computers) with the growth of larger communities, and the decline of smaller communities.
Hungry Horse Dam is completed in 1952 flooding a large piece of the South Fork while causing
the towns of Hungry Horse and Columbia Falls and the building of the Columbia Falls aluminum
smelter, a major employer in the valley for the next half century. The Forest Service will see
significant growth in output and staffing with increased demands for resources and recreational
opportunities. Extensive road building and logging activities started on National Forest System
lands in the early 1960s.
Perhaps the single most important historic event to directly effect cultural resources on lands
within the plan area was the creation of the Forest Reserves and then the National Forests. The
national forests were established through a series of legislative acts and Presidential Orders
between 1891 and 1905-06. They were established to protect watersheds and the Nation’s timber
resources and removed large areas of public lands from homesteading and logging. The Forests
will become major employers in their communities and a player on the local scene. Historically
they provided steady, reliable, well-paying jobs and contributed to stable economies. In the
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process of administering large areas of public lands for the public benefit, the Forest Service has
constructed an extensive trail and road network, hung thousands of miles of phone line, build
ranger stations, lookouts, airstrips, campgrounds, and other administrative facilities.

Cultural and Historic Resources Present in the Plan Area
Cultural resources are defined by the National Historic Preservation Act (NHPA) and by Forest
Service Manual (FSM2200, Section 2360) as: An object or definite location of human activity,
occupation, or use identifiable through field survey, historical documentation, or oral evidence.
Cultural resources are prehistoric, historic, or archaeological sites, structures, places, or objects
and traditional cultural properties.
The Flathead National Forest has approximately 350 recorded cultural resources on lands within
the plan area. Of these, the majority (approximately 275) are historic period sites associated with
historic Forest Service land management (lookouts, ranger stations ranger cabins, and phone
lines), early 20th Century Euro-American farming and mining, and historic logging. The
remaining sites (approximately 75) are archaeological sites associated with Native American uses
of the land and include lithic scatters, travel routes, Indian scarred trees, and rock art. Overall, the
biggest threat to the long-term preservation of heritage resources in the Plan area is the natural
decay of old buildings and artifacts. Artifact collecting whether by the casual collector or by the
committed looter is not a significant issue since sites are hard to locate in the dense forest
vegetation and most lack the attractive and highly collectable artifacts.
Four historic properties, Hornet Pk lookout, the Wurtz homestead, the Stone House on Swan
Lake, and Big Creek RS, are listed on the National Register of Historic Places (NRHP). One
historic district with 15 individual properties and additional contributing features including the
unique, last of its kind in the US grounded return phone line, is in the process of being nominated
to the NRHP. A small part of a much larger Blackfeet traditional cultural property (TCP) located
on the Lewis and Clark NF overlaps onto the Flathead NF. There is also the significant aboriginal
trail network with 30+ associated archaeological sites in the South Fork that has been identified
by the Confederated Salish and Kootenai Tribes and has been determined eligible for listing on
the NRHP. An additional 75+ heritage properties have been determined eligible for listing in the
National Register of Historic Places.
The entire Flathead National Forest has not been fully inventoried for cultural resources with
approximately 150,000 acres receiving some level of effort. The inventory that has occurred has
been largely project-driven and has focused on areas of heaviest Forest Service management for
vegetation and fuels treatment, recreation development, special uses, and engineering projects.
Cooperative projects with the Confederated Salish and Kootenai Tribes and with volunteer crews
have helped to fill in some of the information gaps by focusing inventory efforts in areas of less
intense forest activities including the Hungry Horse Reservoir and the Bob Marshall Wilderness
Complex.
The Forest has put significant effort into the restoration of many historic cabins for either
continued administrative uses or for public use as rental cabins. The former includes but is not
limited to most of the backcountry cabins like Hahn, Pentagon, and Sabado cabins, and the
combination buildings and the residences at Big Prairie and Schafer Meadow. The later include
Hornet Peak lookout and the Wurtz homestead cabins in the North Fork and Swan and the old
Condon work centers in the Swan, and the Star Meadows work center on the Tally Lake RD.
Regular maintenance and preservation of historic administrative sites in consultation with MT
SHPO continue and require the cooperation of the heritage, engineering, and District facilities
programs.
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Condition of Known Cultural and Historic Resources
The Forest Service is required under several statutes to protect and manage cultural sites. These
requirements are carried forward in the Flathead National Forest Plan standards for heritage
resources (Forest Plan, pages II-18 to II-21). Forest compliance with Section 106 of the National
Historic Preservation Act is further defined by Forest Service manual and handbook and by the
Region One Programmatic Agreement (R1PA) with Montana SHPO and the Advisory Council on
Historic Preservation.
Appropriate consideration for heritage resources is required prior to all undertakings that have the
potential to effect heritage resources. Using a combination of field inventory, archival and
literature searches, historic maps, previous inventories, the Forest heritage site database and in
consultation MT SHPO, the CSKT and the Blackfeet tribes, the Forest Heritage Program
identifies heritage resources that may be affected by a proposed undertaking. Once sites or
artifacts are identified in a project area protective measures are carried out which will ensure
preservation of the values associated with the site. Heritage resources can be diminished in value
by any change in their historical, architectural, archaeological, or cultural character. Adverse
impacts to heritage resource sites can result in damage or complete destruction of the sites; effects
of this damage may be irreversible. The Flathead Forest Plan incorporates the requirements under
the following statutes: the National Historic Preservation Act (1966) and the American Indian
Religious Freedom Act (1978).
Current forest plan standards applicable to projects which reflect the mandates under the above
statutes include:
1. Inventory procedures: "Cultural resource inventories will be conducted on all grounddisturbing projects that are generated, licensed, permitted, or allowed to occur by the
Forest Service."
2. Evaluation procedures: "Identified cultural resources will be evaluated in relation to
published criteria for eligibility to the NRHP."
3. Protection/preservation measures: "Known, significant cultural resource sites on the
Forest will be protected from inadvertent or intentional damage or destruction."
4. Coordination/consultation procedures: "The Forest will make an effort to coordinate
cultural resource issues and concerns with appropriate Native American groups, other
Federal and State agencies, the historical and archaeological communities, and the
general public."
Protection of historic and prehistoric heritage resources is mandated in a number of laws
including the National Historic Preservation Act of 1966 (as amended in 1980). Implementing
regulations for the NHPA are codified in 36 CFR 800. Flathead LRMP standards and guidelines
are designed to meet the requirements of these regulations. All project alternatives are consistent
with the laws and regulations listed above which have been incorporated into the requirements of
the Flathead National Forest Plan.

Culturally Significant Plants
Native Americans used many plants in different ways, including for food, medicine, and clothing.
Pioneers and settlers also learned how to use native plants. These plant species are still used today
by Native Americans and others for the same purposes. The NRCS has listed several plant species
across the nation that are considered culturally significant
(http://plants.usda.gov/java/factSheet?cultural=yes). This list is not exhaustive yet provides
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information on each species listed. There are several species that occur on the Flathead NF which
are considered important for cultural use. A few examples are common camas, huckleberry,
willow, and serviceberry.

Trends Affecting Condition and/or Demand for of Cultural and Historic Resources
Legal compliance with Section 106 of the National Historic Preservation Act (NHPA), as
amended, has been the primary but not the sole driver of cultural resource management activities
on the Flathead National Forest. The majority of cultural resource work such as inventories and
site evaluations has been defined to meet the compliance needs of projects for other resources,
primarily timber, fire, and wildlife.
Section 110 of NHPA requires agencies like the Forest Service to not only consider the effects of
their undertakings on heritage resources but it also requires agencies to provide the public
opportunities to enjoy and learn from of their heritage resources. The Flathead NF’s efforts to
meet its Section 110 obligations include none-project inventories in the Bob Marshall Wilderness
using Passport-in-Time volunteers, historic restorations of historic structures, education and
outreach efforts such as Family Forestry Expo, video products, and partnerships with other
agencies, non-profits, and our Tribal partners.
Note that impacts of climate change on cultural and historic resources is difficult to ascertain as
we have no empirical data to work with.
Recreation Use
The Flathead NF currently has ten cabins in the cabin rental program that are either listed on the
National Register of Historic Places or that have been determined eligible for listing on the
NRHP. These include the Wurtz homestead, Hornet Pk lookout, Ninko, Ford, Challenge,
Silvertip cabins, and Star Meadow, Swan, and Old Condon work centers. The historic Big Creek
and new Condon ranger stations are currently used by partners, the Glacier Institute and the Swan
Eco-Center, under special use permits for environmental education and public outreach. Both the
cabin rentals and the partnerships provide for long-term use and therefore maintenance of what
would otherwise be under-used, surplus historic structures insuring both their long-term
preservation as well as providing important opportunities for public enjoyment and education
about Forest Service and local history.
The upper, 1940 cabin, at Swan is being considered for conversion to a cabin rental and the old
Funk Schoolhouse in the North Fork is being considered for interpretation in partnership with the
local community group.
Illegal Activities
Illegal collecting and excavation of heritage resources can be significant challenges requiring
regular monitoring of know sites. The more visible and therefore potentially more vulnerable
sites on Hungry Horse Reservoir have not experienced any cases of intentional looting of heritage
resources. Unintentional adverse effects to known sites, mostly by recreationists, have on
occasion been noticed and both law enforcement presence and educational outreach efforts need
to continue.
Heritage Tourism
Nationwide heritage tourism is a growth industry. The cabin rental program is one way the
Flathead NF provides public opportunity in this area and interpretation of heritage sites is another
way that the Flathead NF can meet these demands. Working with our partners at Bonneville
Power Administration, the Bureau of Reclamation, and the CSKT, the Heritage program is
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exploring ways to interpret the history and prehistory around Hungry Horse Reservoir. This
interpretation may include displays and/or videos at the Bureau of Reclamation visitor center at
the dam or could make use of smartphone apps to provide visitors with a self-guided experience
as they recreate on and around the reservoir. The heritage program is also working with Glacier
View Ranger District and the North Fork community to possibly interpret the Funk School House
and is having similar discussions with Swan Lake RD and the Swan community to restore/replace
the historic Smith Creek School.
Native American Traditional Use
The Plan area is the aboriginal territory of the Pend O’reille, Salish, and Kootenai people and the
Confederated Salish and Kootenai Tribes have reserved treaty rights to use these lands for
traditional uses. The Flathead NF and the Heritage program continue to work with the
Confederated Salish and Kootenai Tribes to identify and protect resources and areas of special
concern to Tribal members and to insure that opportunities for their use by Tribal members are
available. Although the Blackfeet Tribes does not have reserved treaty rights to use the lands on
the Plan area, the Flathead NF does consult with the Blackfeet in a similar fashion as with the
CSKT. This is particularly so for undertakings near the Continental Divide where the Blackfeet
have areas with significant spiritual values.
Contributions the Plan Area Makes to Ecological, Social, or Economic Sustainability
Cultural and historic resources on the Flathead NF can make scientific contributions to our
society by expanding our knowledge and understanding of history and culture and by connecting
us to our collective heritage. Archaeological resources can help set the benchmark for
understanding past climates, climate change, and the ways people have adapted to it.
Cultural resources offer personal, inspiring, and even spiritual experiences. They are important in
connecting people to places and are an important component of the Flathead NF’s trust
responsibility to Tribal peoples. The Flathead NF’s heritage program can help enhance local
communities by preserving local history and by providing opportunities for employment and
income from heritage tourism and recreation. Cultural and heritage resources provide
socioeconomic benefits to tribal communities through heritage tourism and opportunities for the
continuing practice of traditional hunting, collecting, and spiritual practices. Heritage and cultural
resources are important parts of connecting people to places and are an important component of
the Flathead NF’s mandated trust responsibility to Tribal peoples.

Information needs
Significant archaeological and historical research has taken place on the Flathead NF yet much
remains to be done. Additional sites, districts, and traditional cultural properties cultural
landscapes have yet to be documented or even identified. For many identified properties only
limited information is available on their current condition or significance. Additionally, many of
the early surveys and site records were done to standards that are no longer considered adequate
and need to be redone to current standards. Future needs can be summarized as:
1. Need for more non-project survey and evaluation of past project surveys done to older
standards.
2. Need for additional site documentation and condition assessment, including
archaeological properties and historic buildings.
3. Need for additional information from communities and tribes about potential Traditional
Cultural Properties.
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4. Need for additional information to complete NR evaluations and nominations to
recognize the forest’s significant cultural resources
5. Need for additional information and collaboration to identify cultural resource
interpretive, educational, and public use opportunities.

226

Flathead National Forest Assessment

Land status, ownership, use, and access patterns
Introduction
Federal regulations direct that during the assessment phase of a forest plan revision, the
responsible official shall identify and evaluate existing information relevant to the plan area for
land status, ownership, use, and access patterns (36 CFR 219.6(b) (14)). Draft guidance in Forest
Service Handbook (FSH) section 1909.12 defines land status as “the zoning for private lands and
formal management status of public lands (such as wilderness).” Land ownership is defined in
the handbook as “the basic pattern of public and private ownership of both surface and subsurface
estates.” Land use is the “current use of land, such as residential, commercial, industrial, or
agriculture use.” And access is “transportation access to or through the plan area, including
pedestrian access” and the agency policy generally refers to it as reasonable access.

Current Condition
Ownership
The Forest Service uses the Land Status Record System (LSRS) as the repository for all realty
records and land title documents. The LSRS includes accurate information on ownership
acreages, condition of title, administrative jurisdiction, rights held by the United States,
administrative and legal use restrictions, encumbrances, and access rights on land or interests in
land in the National Forest System (NFS).
Within the boundaries of the Flathead National Forest, 2,404,863 acres are NFS lands and
223,857 acres are owned by other individuals or entities (USFS Lands Area Report, accessed on
Sept. 30, 2012). Other large landowners include the State of Montana, Plum Creek Timber
Company Inc., The Nature Conservancy, the U.S. Fish and Wildlife Service, and numerous
private landowners.
Seventy two percent (about 1.7 million acres) of the Flathead National Forest is in Flathead
County; eleven percent is in Powell County; eight percent is in Missoula County; seven percent is
in Lake County; and the remainder is in Lewis and Clark and Lincoln Counties. Over 78% of
Flathead County is managed by Federal, State, and Tribal agencies.
Additional information about land ownership is contained in the Social Economic Conditions and
Trends section of this assessment.

Land Status and Use
Within and near the plan area, large portions of lands are residential in character, while many
other lands are managed for agriculture and timber production. Large residential areas near the
plan area include the incorporated cities of Kalispell, Whitefish, and Columbia Falls, plus
numerous smaller towns. Most of the people near the plan area live in Flathead County.
Many of the non-Forest Service lands within and near the plan area are owned and managed by
Plum Creek Timber Company and the State of Montana Department of Natural Resources and
Conservation, Division of Forestry, which manage their lands using long-term, sustainable forestmanagement practices. Additionally, numerous large tracts of land in the plan area are used for
agriculture. Other private land uses vary from tracts of vacant land to light industry.
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Figure 128. Flathead land status and ownership map

Approximately 44% of the Flathead National Forest is designated as wilderness, which does not
allow mechanized uses. An additional 20% of the Forest is designated as “inventoried roadless
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areas,” these lands do not allow new road building within them and typically do not allow
motorized access, with the exception of snowmobiling in a few places. Most of the remainder of
National Forest System land within the plan area is actively managed for a variety of multiple
uses. These uses include timber management, multiple recreation activities, providing clean water
and wildlife habitat, etc. Details about recreation use of Flathead NFS lands are found in the
recreation chapter of this assessment.
Adjacent to the Flathead National Forest on the northeast boundary is Glacier National Park,
which is managed by the National Park Service. The park covers just over a million acres and it is
a major tourist destination, with around two million annual visitations. The Flathead Indian
Reservation, which is home to the Confederated Salish and Kootenai Tribes, shares a border with
the Flathead National Forest on its southwestern boundary. Most of the lands along the shared
boundary are managed as wilderness. The remainder of the Flathead National Forest is
surrounded mostly by other national forest land and, to a lesser extent, private lands.
See the “Land Ownership” subsection of the Social Economic Conditions and Trends section of
this assessment for additional information.

Special Uses
Some uses of National Forest System lands are covered by special use authorizations, including
permits, leases, and easements that allow occupancy, use, rights, or privileges on the Flathead
National Forest. Special use authorizations are legal instruments whose terms and conditions are
fully enforceable when reasonable and consistent with law, regulations, and policy. The mission
of the Forest Service Special Use Program is to manage the use and occupancy of NFS lands in a
manger that protects natural resources values, promotes public health and safety, and is consistent
with forest land and resource management plans.
The Forest Service uses the Special Uses Data System (SUDS) to create and administer special
use authorizations. The data in SUDS is supported by hard copy files at Ranger District and
Forest Supervisor’s offices. The Flathead National Forest currently administers 553 special use
permits, of which 142 are categorized as recreation permits and 411 are lands permits.
Recreation permits range from outfitter/guide permits to developed ski areas and other resorts.
There are two developed ski areas under permit on the Forest: 1. Blacktail Mountain Ski Area
west of the town of Lakeside in the Salish GA, and 2. Whitefish Mountain Resort north of the city
of Whitefish, which borders the Salish and North Fork GAs.
Lands special uses range from permits for individuals to use NFS land for their mailbox, to more
extensive uses such as powerlines, fiber optic cable, telephone lines, and oil and gas pipelines that
cover many miles of NFS lands. The Forest has issued
Other lands uses under permits: communications towers, research studies, fences, signs, service
buildings, and others.

Partial Interests
Various parties hold partial land interests within and near the plan area, such as mineral rights or
conservation easements. Over the life of the current forest plan, the Flathead NF has acquired 65
conservation easements on private lands near the plan area, under the authority of the Wild and
Scenic Rivers Act. Of these, 58 were purchased or acquired as part of land exchanges, 6 were
donated to the forest, and one was acquired through condemnation. Sixty two of the conservation
easements are in the Wild and Scenic River corridors of the North Fork and Middle Fork Rivers.
The other three are in the Swan Valley.
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The purpose of these easements is to maintain the integrity of the wild and scenic rivers. There
are additional benefits to these conservation easements, such as the maintenance of fish and
wildlife habitat. For details on habitat benefits, refer to those respective chapters.
Rights-of-way and easements affect both private and public lands throughout the plan area. The
Flathead National Forest has reserved or acquired rights-of-way needed for public access and has
granted private or other public entities rights-of-way for access across NFS lands.

Access
In this section, access refers to the legal rights-of-way acquired by the Forest Service, across nonNational Forest System land for the management and use of NFS lands. Of the 2,404,863 acres
of NFS lands, the Flathead National Forest has legal access to all but approximately 850 acres of
land in eleven parcels across the Forest. Those ten parcels are scattered across the forest – two of
them are on the North Fork of the Flathead, two of them are on the Middle Fork of the Flathead,
and two of them are on the main stem of the Flathead River, in the Salish GA on the Swan Island
Unit. Four other parcels are located in the Salish Mountains GA and one other parcel is located in
the Swan Valley. While most of these parcels could be accessed legally from rivers, they are
considered inaccessible since one cannot get to them by foot.
Other than the 850 acres noted above, all National Forest System Lands on the Flathead NF have
legal access by road or trail to them. Large portions of the forest are accessible by road. Visitors
can use federal, state, county, and other public highways and roads to reach the Flathead National
Forest and its road system. Major highways in the plan area include US Highway 2, which runs
east-west through the forest, and US Highway 93, which runs north-south through the forest.
State Highway 83 provides access to the Swan Valley GA, along with several county roads,
including The Echo Lake Road, Foothills Road, Crane Mountain Road, Bug Creek Road, Kraft
Creek Road, Holland Lake Road, and Lindbergh Lake Road. The North Fork county road
provides access to the North Fork GA. Several county roads provide the main access routes to
the Salish Mountains GA, including the Ashley Lake Road, Farm to Market Road, Pleasant
Valley Road, Truman Creek Road, Brown’s Meadow Road, Cramer Creek Road, and the Radar
Road (a.k.a., Blacktail Mountain Road). Access to the South Fork and Hungry Horse GAs is
provided by a county road that goes from Highway 2 in Hungry Horse to the forest road system
heading south on either side of the reservoir and along the South Fork of the Flathead River.
Lastly, access to the Middle Fork GA is provided by Highway 2 to the east of West Glacier.
There are about 1,450 miles of National Forest System Roads and trails that are open at least part
of the year to motorized vehicles, which allow visitors to drive to portions of the forest and
operate over-snow vehicles in the winter months. Many of these roads lead to trailheads, which
provide additional access to the forest. Full details of where motorized vehicles are allowed to go
are displayed on the Forest Motor Vehicle Use Maps, available at the Flathead Supervisor’s
Office.
In addition to motorized access, there are over 2,000 miles of trails that allow visitors to hike
and/or ride by horseback to access much of the forest, including designated wilderness areas.
More details on trails and trail use can be found in the recreation section of this assessment.
Periodically, some portions of the forest have to be closed, on a temporary basis, for safety or
resource protection reasons. Examples include closing trails, roads, and/or areas after large
wildfires out of concern for safety, i.e., hazardous conditions caused by snag trees; closing areas
to prevent the spread of highly noxious weeds, i.e., tansy ragwort; or closing roads or portions of
roads due to overly wet conditions, etc.
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Trends in Land Status, Ownership, Use and Access
Influence of the plan area on land ownership, status, and use within the broader
landscape
In general, the land ownership and land status is expected to remain stable in the plan area.

Influence of these conditions and trends of land ownership and status on social,
economic, and ecological conditions.
Ownership
In 1986 when the current Forest Plan went into effect, the Flathead National Forest included
2,350,383 acres of NFS lands. Since then the Forest has acquired 54,480 acres of lands, mostly in
the Swan Valley through the Montana Legacy Project. The Legacy Project included donations of
land from The Nature Conservancy, in partnership with the Trust for Public Land, and purchases
by the Federal Government of Plum Creek Timber Company lands. The former Plum Creek
lands were intermingled with NFS lands in a checkerboard pattern in the Swan Valley. This
change to a mostly-NFS-lands ownership pattern, allows the Forest to manage its lands more
effectively for multiple resources. If additional funding becomes available, the Forest can
complete the Montana Legacy Project by adding four parcels to its land base.
There have been other land acquisitions across the Forest involving the Land and Water
Conservation Fund (LWCF), a Federal program set up for acquiring land and water, and
easements on land and water, for the benefit of all Americans. Additionally, the Forest
periodically exchanges lands for the mutual benefit of each party. While there are still some areas
of the Flathead that have intermingled ownerships of land, there are no significant acquisitions or
exchanges of lands in process, partly due to decreased funding available.
Land Status and Use
The Flathead National Forest provides scenic beauty, vast open spaces, and recreation
opportunities to visitors and nearby residents, which are a few reasons people are choosing to
move to areas near the plan area. One of the trends affecting land use near the planning area is
housing development. The population of Flathead County (90,928) increased by more than 20%
between 2000 and 2009, according to the U.S. Census. This makes Flathead County one of the
fastest growing counties in Montana. Along with the rapid population growth, residential housing
grew in areas near the plan area, which had significant effects on land uses near the plan area. In
many cases, land that was formerly open space, agriculture land became residential areas. Lake
and Missoula counties are also fast growing and the issues are similar to Flathead County, though
there are far fewer acres of NFS lands in those counties. With increases of private land
occupancy adjacent to Forest Service lands, it is expected there will be increased trespass onto
NFS lands.
In 2007, Flathead County adopted a Growth Policy, which is a comprehensive planning document
that provides guidance to all other plans and regulations administered by the County, including
neighborhood plans, subdivision regulations, and zoning regulations. The Growth Policy is
intended to be a non-regulatory document. Chapter 2 of the policy covers land use and one of the
goals includes coordinating with federal agencies, including coordination on land use planning.
Details about the policy can be found on the Flathead County website
(http://flathead.mt.gov/planning_zoning/growthpolicy2012.php).
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As noted above, population in Flathead County has been growing rapidly and is likely to
continue growing rapidly during the life of the next Forest Plan. As people choose to live at or
near the edge of the Flathead National Forest, open space near the plan area is being reduced.
Additional people living near the Forest also can increase the potential for encroachment,
trespass, and unauthorized use of National Forest System lands and resources. Additional
housing near the Forest also has the potential to increase the costs of fire suppression in the
“wildland/urban interface.” With increases in population, it is reasonable to expect increased use
of the Flathead National Forest for recreational activities (refer to the recreation section of this
assessment).
See also the land use and wildland urban interface sections of the social economic conditions and
trends chapter of this assessment for additional information.
Access
The trend over the life of the current forest plan has been reduced motorized access by road
across the Forest. There are a number of reasons that motorized access by road has been reduced
on the Flathead, including: to ensure adequate secure habitat for wildlife; the need to comply
with the 2001 Forest Service Roadless Rule; to abide by the settlement agreement (Amendment
24 of the Plan); other resources protection. There are no plans to change the level of motorized
access within the plan area. Future changes may come about due to unforeseen circumstances.
The parcels without legal access may be reviewed to see what value they have and if we could
gain legal access by road or trail, or used in a land exchange for lands with higher resource value.

Opportunities to provide open space connections with lands in other ownerships
Flathead County Commissioners approved a resolution in 2010 to adopt a County Trails Plan.
One of its goals is to “Ensure connectivity between new trails, existing trails in Flathead National
Forest and Glacier National Park, and the rest of the county trail network.” This plan provides
the Flathead Forest with a proposed trails map for the county, which may help provide open space
connections between ownerships. Details can be found at the County’s website
(http://flathead.mt.gov/).
Another effort underway is the Whitefish Trail, which involves the Flathead Forest, State of
Montana DNRC, the City of Whitefish, along with private landowners and the Flathead Gateway
Partners, working cooperatively to establish a trail system near the city of Whitefish. Details can
be found at: http://www.trailrunsthroughit.org.
There are other efforts underway to connect communities to the Flathead National Forest,
including the Foy’s To Blacktail Trails, Inc. effort. Their mission includes securing access to
trails and lands at Blacktail Mountain in the Salish GA. Details can be found on their website:
http://www.foystoblacktailtrails.org/.
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Special designated areas
Background
Designated areas are identified on the Flathead NF because of their unique or special
characteristics. The Flathead NF currently has congressionally designated wild and scenic rivers,
wilderness areas, national recreation trails, the Pacific Northwest National Scenic Trail and the
Continental Divide Scenic Trail. Administratively designated areas include inventoried roadless
areas, research natural areas, botanical areas, special interest areas, and the Jewel Basin Hiking
Area.

Designated Wilderness
Geographic scale
The geographic scale for wilderness is forest and GA wide.

Current conditions
In 1964, Congress passed the Wilderness Act of 1964 and defined wilderness as a place “in
contrast with those areas where man and his own works dominate the landscape… where earth
and its community of life are untrammeled by man, where man himself is a visitor who does not
remain… an area of undeveloped Federal lands retaining its primeval character and influences,
without permanent improvements or human habitation, which is protected and managed to
preserve its natural condition and which
•
•
•
•

Generally appears to have been affected primarily by the forces of nature, with the
imprint of man’s work substantially unnoticeable;
Has outstanding opportunities for solitude or a primitive and unconfined type of
recreation;
Has at least 5,000 acres or is sufficient size as to make it practicable its preservation
and use in an unimpaired condition;
May also contain ecological, geological, or other feature of scientific educational,
scenic, or historic value.”

On the Flathead NF, designated wilderness comprises 47 percent for a total of 1,369,933 acres.
There are three designated wilderness areas within the administrative boundary of the Flathead
NF. These wilderness areas are the Bob Marshall, Great Bear, and Mission Mountains and are
shown in figure 129.
The Bob Marshall, Great Bear, Scapegoat (not on the Flathead NF) wildernesses comprise the
Bob Marshall Wilderness Complex (BMWC) which makes up an area of more than 1.5 million
acres, the third largest in the lower 48 states. Grizzly bear, lynx, wolverine, deer, elk, gray wolf,
moose, black bear, mountain lion, mountain goat, and mountain sheep roam in the complex. The
Bob Marshall Wilderness is jointly managed by five ranger districts on four NFs and covers more
than 1.5 million acres of wilderness. Its longest axis is 110 miles and extends near the town of
West Glacier to the south near Roger’s Pass. The BMWC is circled by nearly 400 miles of
highway. Due to its size, opportunities and resource values, the BMWC is of national and
international significance as well as flagship wilderness complex in the National Wilderness
Preservation System.
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Figure 129. Flathead NF wilderness areas

234

Flathead National Forest Assessment

The Bob Marshall Wilderness was designated in 1964 and is 1,009, 356 acres, the largest
wilderness in the BMWC and within the Flathead NF. Within the Bob Marshall Wilderness, the
Continental Divide, with elevations ranging from 4,000 to more than 9,000 feet, separates the
Flathead and Sun River drainages.
The Great Bear Wilderness was established in 1978 and is 286,700 acres. Elevations range from
4,000 feet on the Middle Fork of the Flathead River to 8,700 feet on Great Northern Mountain.
The Mission Mountains Wilderness was designated in 1975 and is 73,877 acres. The average
elevation is 7,000 feet. In the northern portion the terrain less severe and more heavily timbered.
The southern portion, however, receives more visitors, primarily around the alpine lakes.

Current Management Direction for Wilderness
General direction for management for all wilderness area on the Flathead NF is contained in the
Flathead NF Land and Resource Management Plan (LRMP; USDA Forest Service 1986).
Detailed direction for managing the BMWC is currently provided by the Bob Marshall, Great
Bear, Scapegoat Wilderness Recreation Management Direction (1987),which is a wildernessspecific management plan. Detailed direction for the Mission Mountains Wilderness is by the
Mission Mountains Wilderness Management Plan (1978).

Bob Marshall Wilderness Complex
Wilderness opportunity spectrum
The wilderness opportunity spectrum (WOS) is a further delineation of the recreation opportunity
spectrum (ROS) primitive class, previously presented in the recreation section. The WOS has
classes to denote different wilderness settings (physical, managerial and social) and the associated
characteristics.
The BMWC is divided into four opportunity classes (OC) to provide a range of recreational
experiences for wilderness visitors and to help guide management in the BMWC. The
opportunity classes vary along a spectrum ranging from pristine; little used areas (OC I) to
heavily used travel routes (OC IV). A detailed description of the four OC are presented in table
184.
Table 184. Descriptions of BMWC opportunity classes I through IV
Characteristics

Setting
Wilderness Opportunity Class I

Physical

Managerial

Is characterized by an unmodified natural environment. Ecological and natural processes
are not measurably affected by the actions of users. Environmental impacts are minimal,
restricted to temporary loss of vegetation where camping occurs and along some stock
travel routes. These areas typically recover on an annual basis, are subtle in nature and
generally not apparent to most visitors.
Management strongly emphasizes sustaining and enhancing the natural ecosystem. Direct
on-site management of visitors will be seldom. Necessary rules and regulations will be
communicated to visitors outside the area, such as at trailheads or boundary portals.
Contact of visitors within this class by Forest personnel will be mostly reactive and by
invitation. Discussion items will be limited to what visitors want to know. Formal and informal
user education programs will be initiated to inform users about what to expect and how to
use the area for optimum benefits to all. Formal regulations, orders and/or permits will be
considered only when less restrictive regulations or programs consistently fail to achieve
desired goals and objectives. Infrequent patrols and monitoring of conditions by appropriate
State and Federal agency personnel will be conducted only as necessary to achieve
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Characteristics

Setting

management objectives. All scientific and ecological monitoring actions will be scheduled to
meet social setting criteria. Signs may be present for resource protection only. New trails will
not be constructed. The primary objectives of trail maintenance are described in Appendix C,
Trails Maintenance Policy. Maintenance level will retain a primitive condition requiring a high
degree of skill and challenge to travel. No administrative structures will be provided or
permitted, except for existing lookouts and radio repeater sites deemed necessary by a
communications analysis when no other feasible sites exist. Other structures, such as
permanent corrals, hitch racks, and toilets will not be used as a resource protection method.

Social

This area provides an outstanding opportunity for isolation and solitude free from evidence of
human activities and very infrequent encounters with users. The user has outstanding
opportunities to travel across country utilizing a maximum degree of outdoor skills. This
environment often offers opportunities for a very high degree of challenge, self-reliance and
risk. Interparty contacts will be very few while traveling and rare at the campsite.

Wilderness Opportunity Class II

Physical

Opportunity Class II is characterized by an essentially unmodified natural environment. User
actions minimally affect the ecological and natural processes and conditions. Environmental
impacts are low and restricted to minor losses of vegetation where camping occurs and
along most travel routes. Most impacts recover on an annual basis and will be apparent to
only a low number of visitors.

Managerial

Management will emphasize sustaining and enhancing the natural ecosystem. Direct on-site
management will involve minimum visitor contact during the normal use season. Necessary
rules and regulations will be communicated to visitors outside the area, such as at trailhead
and boundary portals. Visitor contact by Forest personnel will be mostly reactive and by
invitation. In addition to what the visitor wants to know, the opportunity will be seized to
present other pertinent site-specific messages. Formal and informal user education
programs will be initiated to inform users about what to expect and how to use the area for
optimum benefit to all. Formal rules and regulations may be necessary to achieve
management objectives. Permits may be considered only when light-handed, less restrictive
measures have failed to achieve desired goals and objectives. Trail signs will be permitted
within the area and other signs will provide only the minimum information necessary to
protect the wilderness resource. Trails will normally by constructed and maintained to
accommodate light and infrequent travel. The primary objectives of trail maintenance
described in Appendix C, Trails Maintenance Policy. Administrative structures will be
allowed as described in the Area-wide Goals and Guidelines (Item K). Other structures, such
as permanent corrals, hitch racks and toilets, may be provided only in a few extreme cases.
Those that are permitted will only be for resource protection and will use only native
materials.

Social

A high opportunity exists for exploring and experiencing isolation from the sights and sounds
of man with the probability of encountering other users being low. The user has good
opportunity for experiencing independence, closeness to nature, tranquility, and self-reliance
through the application of primitive recreation skills. These opportunities occur in an
environment that offers a high degree of challenge and risk. Interparty contacts will be low
on the trail and fairly low at the campsite, with parties often camped in isolation.

Wilderness Opportunity Class III

Physical

Is characterized by an essentially unmodified natural environment. In a few areas ecological
and natural processes are moderately affected by the action of users. Environmental
impacts are moderate, with most areas along travel routes and near human impacted sties
showing moderate losses of vegetation. Impacts in some areas often persist from year to
year and are apparent to a moderate number of visitors.

Managerial

Management will emphasize sustaining and enhancing the natural ecosystem. On-site
management will involve routine visitor contact. Necessary rules and regulations will be
communicated to visitors outside the area, such as at trailheads and boundary portals.
Contact is initiated by Forest personnel during routine duties. Information concerning
protection of site-specific wilderness resources will be presented. Formal and informal user
education programs will be initiated to inform users about what to expect and how to use the
area for optimum benefit to all. Formal rules and regulations may be necessary to achieve
management objectives. Permits may be considered only when light-handed, less restrictive
measures fail to achieve desired goals and objectives. Signs will be permitted within the
area and will include the minimum number necessary to protect the wilderness resource,
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Characteristics

Setting

and for administration. Natural materials will dominate. Trails will normally be constructed
and maintained to accommodate a moderate level of use for the majority of the use season.
The primary objectives of trail maintenance are described in Appendix C, Trails Maintenance
Policy. Administrative structures will be allowed as described in the Area-wide Goals and
Guidelines (Item K). Other structures, such as permanent corrals, hitch racks and toilets,
may be provided only a few cases. Those that are permitted will only be for resource
protection and will use only native materials.

Social

Moderate opportunities for exploring and experiencing isolation from the sights and sounds
of man, with the probability of encountering other users is low to moderate. The user has
moderate opportunities for experiencing independence, closeness to nature, tranquility and
self-reliance through the application of primitive recreation skills. These opportunities occur
in a natural environment that normally offers a moderate degree of challenge and risk.
Contact with other visitors both on the trail and while camped will be moderately frequent.

Wilderness Opportunity Class IV

Physical

Is characterized by a predominantly unmodified natural environment. Natural conditions in
many locations may be substantially affected by the action of users. Environmental impacts
are relatively high in areas along major travel routes, along popular river corridors and
lakeshores, and near major entry points. Impacts often persist from year to year and there
may be moderate loss of vegetation and soil at some sites. Impacts are readily apparent to
most visitors.

Managerial

Management will be oriented to sustaining and enhancing the natural ecosystem. There will
be frequent opportunity for visitor contact with management personnel. Necessary rules and
regulations will be communicated to visitors outside the area, such as at trailheads and
boundary portals. Special efforts will be taken to contact visitors. Information concerning
wilderness management, user conflicts, fire prevention, and other pertinent subjects will be
presented. Formal and informal user education programs will be initiated to inform users
about what to expect and how to use the area for optimum benefit to all. Formal rules and
regulations may be necessary to achieve desired goals and objectives. Closure orders and
enforcement actions will be initiated when necessary. Signs within the wilderness will be
placed to aid in distributing and dispersing use, and for resource protection purposes. Trails
will normally be constructed and maintained, and managed to accommodate heavy traffic for
the majority of the use season. The primary objectives of trail maintenance are described in
Appendix C, Trails Maintenance Policy. Administrative structures will be allowed as
described in the Area-wide Goals and Guidelines (Item K). Other structures, such as
permanent corrals, hitch racks, and toilets, may be provided only in a few cases. Those that
are permitted will only be for resource protection and will use only native materials.

Social

Opportunities for exploring and experiencing isolation from the sights and sounds of man are
moderate to low. The probability of encountering other area users is moderate to high. The
user has the opportunity for a high degree of interaction with the natural environment, often
with low or moderate challenge and risk. Much of the time contacts with other users will be
relatively high, both on the trail and at campsites. It may be common during the main use
season for some parties to come within sight and sound of each other.

Existing Opportunity Class
Tables 185 and 186 display the existing opportunity classes within the Bob Marshall and Great
Bear wildernesses. The Bob Marshall Wilderness is dominated by opportunity class I, with 60
percent of the Bob Marshall Wilderness and 64 percent of the Great Bear classified under the
more pristine class as compared to 8 percent of the Bob Marshall Wilderness and 2 percent of the
Great Bear Wilderness classified as OC-IV.
Table 185. Existing Opportunity Class in the Bob Marshall Wilderness
OC

Area (Percent)

I

60%

II

21%
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OC

Area (Percent)

III

11%

IV

8%

Table 186. Existing Opportunity Class in the Great Bear Wilderness
OC

Area (Percent)

I

64%

II

15%

III

19%

IV

2%

Limits of Acceptable Change for the BMWC
The Bob Marshall, Scapegoat, Great Bear Wildernesses recreation management direction has
identified limits of acceptable change, a range of conditions acceptable in wilderness settings to
ensure a diversity of wilderness recreation experiences by providing explicit guidelines as to how
different parts of the wilderness should be managed with intent of restoring or enhancing
wilderness conditions. Standards permit comparison of existing conditions with those defined as
acceptable for each indicator in each opportunity class. Indicators were developed for each
opportunity class for social, resource and range. An example for a social indicator is the number
of trail encounters with other parties. For each opportunity class, you would have different
probability of encounters.
Bob Marshall, Scapegoat, Great Bear Wildernesses recreation management directionalso specifies
types of potential management action to reduce unacceptable site conditions or impacts when
standards are not being met or trending to not being met. A monitoring plan for the BMWC was
developed and serves to measure of the effectiveness of management actions implemented to
restore or maintain acceptable wilderness conditions; and identify adverse changes in wilderness
conditions. : Every year, 20 % of the total area is monitored to determine human impacts, and
every 5 years a report for the entire area is generated.
For reporting purposes, the BMWC is divided into resource areas and three of the six resource
areas lie on the Flathead NF as follows:
Resource area 1 (South Fork Flathead) within the Bob Marshall Wilderness is about 538,000
acres and includes about 570 miles of trails for wilderness visitors.
• Resource area 2 (Spotted Bear River) within the Bob Marshall Wilderness is about 95,000
acres and includes about 108 miles of trails for wilderness visitors.
• Resource area 3 (Middle Fork Flathead) within the Great Bear and Bob Marshall
wildernesses is about 366,000 acres and includes about 387 miles of trails for wilderness
visitors.
Figure 130 shows the resource areas and OCs for the wilderness areas across the Flathead NF.
•

238

Flathead National Forest Assessment

Figure 130. Resource areas in the BMWC

Monitoring
Monitoring data can be found in two main reports: the 5-year Limits of Acceptable Change
Monitoring Report (USFS 2007) monitoring data and the 10-year Wilderness Stewardship
Challenge.

Sites
During the monitoring time period 2003 to 2007, camping sites were monitored for impacts. High
impacted sites and barren-core (red flag) areas (sites that are “out of standard” with compacted
soils, denuded of vegetation, with no regrowth occurring) were indicated in the monitoring data to
give managers information on where to focus restoration treatments to improve wilderness
conditions.
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•

In resource area 1, 710 sites were monitored and of those, 14 percent had a high impact
index rating and 7 percent were considered barren-core (red flag).

•

In resource area 2, 55 sites were monitored and of those, 22 percent had a high impact
index rating and 20 percent were considered barren-core (red flag).

•

In resource area 3, 324 sites were monitored and 8percent had a high impact index rating
and 4 percent were considered barren-core (red flag).

In addition, the number of sites in each opportunity class were totaled and compared to the LAC
standard for that opportunity class.
In resource area 1, the number of inventoried camping sites exceeded the number of permitted
campsites (see table 187) in all OCs. In this resource area, opportunity class IV primarily follows
along major waterways (the South Fork, lower White River, Gordon Creek and Big Salmon
River) and has a higher use associated with the corridor from hikers and stock users and a
higher probability for social encounters and human impacts such as camp sites. This OC, in
which natural conditions are altered due to human use, had the greatest amount of divergence
between permitted and inventoried camping sites.
Table 187. Number of permitted and inventoried camping sites within each opportunity class (OC)
for resource area for monitoring period 2003 to 2007
Resource area 1 campsites

OC I

OC II

OC III

OC IV

Permitted

3

12

24

84

Inventoried

7

22

43

152

From this monitoring information, areas of concern were identified and managers focused
rehabilitation efforts in this resource area during the 2008 to 2012 time period. The following
campsites were rehabilitated, which included noxious weed treatment:
•

Camping area at the junction of Limestone and Danaher creeks;

•

Shirttail Park in the upper Gordon Cr. Drainage;

•

Camping locations along the South Fork – camping area around Kelly Point and Black
Bear cabin, Murphy Flats;

•

Pentagon Cabin area in the Spotted Bear River drainage; and

•

Beaver Lake and Big River Meadows areas in the upper Middle Fork drainage

In resource area 2, the number of inventoried camping sites exceeded the permitted sites (see
table 188) in all opportunity classes but in this resource area the number of sites were relatively
low and management efforts were focused in resource area one.
Table 188. Number of permitted and inventoried camping sites within each OC for resource area 2
for monitoring period 2003 to 2007
Resource area 2 campsites

OC I

OC II

OC III

Permitted

3

2

3

Inventoried

6

3

6
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In resource area 3, the number of inventoried camping sites exceeded the permitted sites (see
table 189) in all opportunity classes but in this resource area the number of sites were low to
moderate and management efforts remained focused in resource area 1.
Table 189. Number of permitted and inventoried camping sites within each OC for resource area 3
for monitoring period 2003 to 2007

1

Resource area 3
campsites

OC I

OC II

OC III

OC IV

Permitted

3

6

45

-

Inventoried

8

17

89

-

1

No inventories occurred in this OC

10-year Wilderness Stewardship Challenge
The 10-Year Wilderness Stewardship Challenge was developed by the Forest Service’s wilderness
advisory group as a quantifiable measurement of the Forest Service’s success in wilderness
stewardship. The goal of the challenge is to bring every one of the more than 400 wildernesses
under Forest Service management to a minimum stewardship level by the 50th Anniversary of the
Wilderness Act in 2014. The challenge was implemented in 2005. The challenge has 10 elements
against which wilderness are evaluated. The 10 elements that are measured are, and how they are
defined follow:
1. Natural Fire. Fire Management direction exists in the Flathead LRMP, or an amendment
to the LRMP, and information is contained in the Fire Management Plan or the Fire
Management References System which address the natural role of fire in wilderness and
informs the full range of management responses to wildland fire.
2. Non-natives treated. Invasive plants are successfully treated.
3. Air quality. Monitoring of wilderness air quality values is conducted and a baseline is
established for this wilderness.
4. Wilderness education Plan. Priority actions identified in a wilderness education plan are
implemented.
5. Protect solitude or primitive unconfined recreation. Adequate direction, monitoring, and
management actions exist to protect opportunities for solitude or primitive and
unconfined recreation.
6. Complete recreation site inventory. A recreation site inventory is completed.
7. Existing outfitter and guide. Existing outfitter and guide operating plans for this
wilderness direct outfitter to model appropriate wilderness practices and incorporate
awareness for wilderness values in their interaction with clients and others. Needs
assessments are completed for new operations or for major changes to existing outfitter
programs.
8. Adequate direction in Forest Plan . This wilderness has adequate direction in the Forest
Plan to prevent degradation of the wilderness resource.
9. Information needs are met. The priority information needs for this wilderness have been
addressed through field data collection, storage and analysis.
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10. Baseline workforce is in place. The wilderness has a baseline workforce in place with
staffing levels required to accomplish the tasks necessary for effective wilderness
stewardship.
Tables 190 and 191 display scores for the 10-year challenge since 2005. For both the Bob
Marshall and Great Bear Wildernesses, total scores improved over the last 9 years. An air quality
plan was put in place for the Great Bear in 2007, which improved the overall score.
Table 190. Bob Marshall scores for the 10-year challenge score from 2005 to 2013
Element

2005

2006

2007

2008

2009

2010

2011

2012

2013

Natural Fire

8

8

8

8

8

8

8

8

8

Non-natives treated

5

5

5

5

5

6

6

6

6

Air Quality

10

10

10

10

10

10

10

10

10

Wilderness Education
Plan

6

6

6

6

6

6

6

6

6

Protect solitude or
primitive and unconfined
recreation

5

4

4

4

8

8

8

8

8

Completed recreation
site inventory

10

10

10

10

10

10

6

10

6

Existing outfitter & guide

6

6

6

6

6

6

6

6

6

Adequate direction in the
Forest Plan

6

6

6

6

6

6

6

6

6

Information needs are
met

7

8

8

8

8

8

8

8

8

Baseline workforce in
place

4

0

0

10

8

6

8

8

6

66

63

63

75

75

74

76

76

74

Total
INFRA retrieved 2/2014

Table 191. Great Bear scores for the 10-year challenge score from 2005 to 2013
Element

2005

2006

2007

2008

2009

2010

2011

2012

2013

Natural Fire

8

8

8

8

8

8

8

8

8

Non-natives treated

5

5

5

5

6

6

6

6

6

Air Quality

0

0

10

10

10

10

10

10

10

Wilderness Education
Plan

6

6

6

6

6

6

6

6

6

Protect solitude or
primitive and unconfined
recreation

5

4

4

4

8

8

8

8

8

Completed recreation
site inventory

10

10

10

10

10

10

6

10

6

Existing outfitter & guide

6

6

6

6

6

6

6

6

6

Adequate direction in the
Forest Plan

6

6

6

6

6

6

6

6

6

Information needs are
met

7

8

8

8

8

8

8

8

8

Baseline workforce in
place

4

0

0

8

6

6

6

8

6

56

53

63

71

74

74

74

76

74

Total
INFRA retrieved 2/2014
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Outfitter and guides
The entire BMWC currently has 64 priority use permits that operate on areas of the complex and
adjacent lands outside of the complex; historically there was up to 76 priority use permits. In
addition to the 64 priority use permits, the BMWC could issue additional priority use permits
based on need. Many of these priority use permits are authorized for use across the districts/forest
boundaries with administration of permits occurring by the different districts. The Flathead NF
administers 37 of the outfitter and guide (OG) permits that operate in some areas of the BMWC
and adjacent lands outside of the complex. Many of the permits administered by other units in
the complex have use on the Flathead NF in the complex. In addition to the priority use permits,
temporary permits may be issued on an annual basis; these permits are generally for educational
or institutional groups. There are currently 31 assigned OG sites in the Flathead NF portion of the
BMWC. The BMWC has a cap on the amount of outfitter service days of 30,000; actual use of
OG permits in the BMWC range from 53 percent to 80 percent.
Outfitter and guiding services on the Flathead NF include: air livery service to Schafer Meadows
airstrip; stock supported summer roving trips, day rides, hiking with stock support, backpacker
resupply/drop offs, floating, drop floating, fall roving trips, fishing, and hunting.

Invasive Plants
Generally, wilderness areas do not harbor many weed infestations compared to non-wilderness
areas; although there are areas within the wilderness that need inventory, treatment and
monitoring. Areas that have weed infestations generally are areas more visited by recreationists
and administrative personnel. Inventory and treatment occur more frequently in the Bob Marshall
Wilderness than in the Mission Mountain and the Great Bear Wildernesses.
The Bob Marshall Wilderness has about 186 acres of known weed infestation (table 192); the
most common weeds inventoried are sulfur cinquefoil, spotted knapweed, oxeye daisy, and
Canada thistle. These species are most commonly seen at water crossings and sand bars, as well
as campsites and administrative sites that accommodate stock. Canada thistle is especially
prevalent in burned areas.
Table 192. Invasive plant species known within the Bob Marshall Wilderness
Scientific Name

Common Name

Acres of infestation

Bromus tectorum

cheatgrass

2

Centaurea biebersteinii

spotted knapweed

28

Cirsium arvense

Canada thistle

16

Cirsium vulgare

bull thistle

2

Cynoglossum officinale

gypsyflower

10

Euphorbia esula

leafy spurge

1

Hieracium aurantiacum

orange hawkweed

1

Hypericum perforatum

common St. Johnswort

<1

Leucanthemum vulgare

oxeye daisy

59

Linaria vulgaris

butter and eggs

3

Phalaris arundinacea

reed canarygrass

<1

Potentilla argentea

silver cinquefoil

<1

Potentilla recta

sulphur cinquefoil

62

Ranunculus acris

tall buttercup

1
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Scientific Name
Tragopogon dubius

Common Name

Acres of infestation

yellow salsify

1

Total

186

The Great Bear Wilderness has 79 acres of known weed infestation (table 193); there is one site
of St. John’s wort (77 acres), with other species recorded as traces. Many of the access points for
the Great Bear Wilderness are infested and provide a seed source for the trails accessing the
wilderness.
Table 193. Invasive Plant Species known within the Great Bear Wilderness
Scientific Name

Common Name

Acres of infestation

Centaurea biebersteinii

spotted knapweed

<1

Cirsium arvense

Canada thistle

<1

Cirsium vulgare

bull thistle

<1

Hieracium

hawkweed

<1

Hypericum perforatum

common St. Johnswort

77

Leucanthemum vulgare

oxeye daisy

1

Linaria vulgaris

butter and eggs

1

Ranunculus acris

tall buttercup

<1

Total

79

Within wilderness areas, weeds are generally spread by recreationist and fire disturbance that
introduce and spread invasive plants. The majority of wilderness on the Flathead NF is accessible,
and used by pack stock. Trails are one of the main vectors for weed movement (Tyser 1992).
Invasive weed seeds hitchhike on stock, pack supplies, hay and straw, hikers, and pets. Weed-free
hay and straw are a requirement in wilderness (and on FS land in general), yet stock may use
conventional hay and straw prior to a wilderness trip, spreading seed in manure. Waterways are
also another vector in wilderness; weed seeds from outside wilderness, or from a stream ford, can
wash downstream and germinate on stream banks and sand bars.
The increasing trend of known weed infestations in wilderness can be attributed to an increase in
invasive weed survey/inventories and improved inventory methods, as well as a general increase
in weed infestations from on-going recreation and administrative use in the wilderness. Forest
weed inventories show that weed infestations are generally within trails corridors and
waterways. Native vegetation is not impacted (except in burned areas) and can compete better
against invasive species than lands managed outside of wilderness.
Treatment in the wilderness currently consists of manual and chemical means. The use of
biological and chemical control can be controversial in wilderness. However, unlike the use of
herbicide, biological control introduces an organism that is not native to the natural surroundings.
Like the rest of the Flathead NF, herbicide use in the wilderness must be in accordance with state
law. Unlike the rest of the Flathead NF, it must be administered without the use of truck sprayers
and battery-operated pumps.

Motorized/non-motorized entry
Forest Service wilderness policy allows authorized motorized and mechanized entry when
approved by officials to meet minimum requirements for the administration of the areas,
including emergencies such as search and rescue and fire. Often these types of authorizations
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occur together; for instance, in fire emergencies, the use of a helicopter may be in conjunction
with a portable pump and chainsaw use. In addition, a helicopter authorization may be a long-line
into an area without actually landing. Fixed-wing aircraft are counted when smoke jumpers are
utilized or cargo is dropped. It is Forest Service policy that a minimum requirement analysis
(MRA) be completed for each authorized motorized or mechanized entry to assist wilderness
managers in making appropriate decisions in wilderness to meet minimum requirements for the
administration of the area. A MRA does not have to be completed prior to an emergency situation
and is generally done after an emergency situation for documentation purposes. Table 194 shows
that motorized/mechanized authorization in the last 5 years occurs most often for fire emergencies
and search and rescue operations, with limited authorization for administrative uses (three times).
Table 194. Authorized Motorized and Mechanized Entry into the Bob Marshall Wilderness
Equipment type/type of authorization

2009

2010

2011

2012

2013

Helicopter – Fire Emergency

2

1

7

15

6

Helicopter – Search and Rescue

4

11

7

9

2

Helicopter – Administrative/Law enforcement

–

1

–

2

1

Chainsaw – Fire emergency

–

–

1

9

–

Chainsaw - Administrative

–

–

–

–

–

Mechanized - Emergency

–

–

1

–

–

Mechanized - Administrative

–

–

1

–

–

Portable Pump – Fire Emergency

–

–

2

4

3

Motorized - Administrative

–

–

1

1

–

Motorized - Emergency

–

–

–

–

–

Fixed Wing Aircraft – Fire Emergency

–

–

3

5

2

From INFRA 2/13/2014

As table 195 shows, there has been very little authorized motorized/mechanized use and what was
authorized, was for fire and search and rescue emergencies.
Table 195. Authorized Motorized and Mechanized Entry into the Great Bear Wilderness
Equipment type/type of authorization

2009

2010

2011

2012

2013

Helicopter – Fire Emergency

–

–

1

–

–

Helicopter – Search and Rescue

–

–

–

1

–

Helicopter – Administrative/Law enforcement

–

–

–

–

–

Chainsaw – Fire emergency

–

–

–

–

–

Chainsaw - Administrative

–

–

–

–

–

Mechanized - Emergency

–

–

–

–

–

Mechanized - Administrative

–

–

–

–

–

Portable Pump – Fire Emergency

–

–

–

–

–

Motorized - Administrative

–

–

–

–

–

Motorized - Emergency

–

–

–

1

–

Fixed Wing Aircraft – Fire Emergency

–

–

–

–

–

From INFRA 2/13/2014
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Current Conditions for Mission Mountains Wilderness
General direction for management for all wilderness areas on the forest is contained in the
Flathead NF LRMP (USDA Forest Service 1986). Detailed direction for the Mission Mountains
Wilderness (MMW) is through the Mission Mountains Wilderness Management Plan
(USDA1978). The wilderness-specific management direction for each of these areas will not be
discussed in detail for this assessment chapter.
There is one outfitter guide permittee in the Missions Mountain Wilderness (MMW) for 53
service days for horse and backpacking trips. Actual use ranges from 0 percent to 79 percent.
Existing Opportunity Class
Table 196 shows the MMW is dominated by OC I (67 percent), which is the most pristine class.
There is no OC-IV within the MMW.
Table 196. Existing OC in the MMW
OC

percent of area

I

67%

II

20%

III

13%

IV

0%

The Forest Service wilderness policy allows authorized motorized and mechanized entry when
approved by official to meet minimum requirements for the administration of the areas, including
emergencies such as search and rescue and fire. Often these types of authorizations occur
together; for instance, in fire emergencies, the use of a helicopter may be in conjunction with a
portable pump and chainsaw use. In addition, a helicopter authorization may be a long-line into
an area without actually landing. Fixed-wing aircraft are counted when smoke jumpers are
utilized or cargo is dropped. It is Forest Service policy that a minimum requirement analysis
(MRA) be completed for each authorized motorized or mechanized entry to assist wilderness
managers in making appropriate decisions in wilderness to meet minimum requirements for the
administration of the area. A MRA does not have to be completed prior to an emergency situation
and is generally done after an emergency situation for documentation purposes.
As Table 197 shows, there has been very little authorized motorized/mechanized use and what
was authorized was for fire and search and rescue emergencies.
Table 197. Authorized motorized and mechanized entry into the Mission Mountains Wilderness
Equipment type/type of authorization

2009

2010

2011

2012

2013

Helicopter – Fire Emergency

–

–

–

1

1

Helicopter – Search and Rescue

–

1

–

–

–

Helicopter – Administrative/Law enforcement

–

–

–

–

–

Chainsaw – Fire emergency

–

–

–

–

–

Chainsaw - Administrative

–

–

–

–

–

Mechanized - Emergency

–

–

–

–

–

Mechanized - Administrative

–

–

–

–

–

Portable Pump – Fire Emergency

–

–

–

–

–
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Equipment type/type of authorization

2009

2010

2011

2012

2013

Motorized - Administrative

–

–

–

–

–

Fixed Wing Aircraft – Fire Emergency

–

–

–

–

–

From INFRA 2/13/2014

Table 198 displays the scores for the 10-year challenge since 2005 for the MMW; the total scores
improved over the last 9 years, from a low of 44 in 2005 to a high of 86 in 2012. In 2008, the
forest was able to fund two seasonal wilderness rangers in the MMW, which increased their
scoring in baseline workforce in place element.
Table 198. Mission Mountains Wilderness scores for 10-year challenge from 2005 to 2013
Element

2005

2006

2007

2008

2009

2010

2011

2012

2013

Natural Fire

6

6

6

8

8

10

10

10

10

Non-natives treated

5

6

6

6

6

6

6

10

10

Air Quality

4

4

10

10

10

10

10

10

10

Wilderness Education Plan

4

6

6

6

6

6

6

6

6

Protect solitude or
primitive and unconfined
recreation

5

4

4

4

4

4

4

4

4

Completed recreation site
inventory

4

6

6

8

8

8

8

8

8

Existing outfitter & guide

6

6

6

10

10

10

10

10

10

Adequate direction in the
Forest Plan

6

6

8

8

8

8

8

8

8

Information needs are met

3

6

6

10

8

8

8

10

8

Baseline workforce in place

2

0

0

8

10

10

10

10

10

Total

44

50

58

78

78

80

80

86

84

Invasive Plants
The MMW has less than 3 acres of known weed infestation (table 199); with seven species
recorded as traces.
Table 199. Invasive plant species known within the MMW
Scientific Name

Common Name

Acres of infestation

Bromus tectorum

cheatgrass

<1

Centaurea biebersteinii

spotted knapweed

1

Cirsium arvense

Canada thistle

1

Hieracium

hawkweed

<1

Hieracium floribundum

yellow hawkweed

<1

Hypericum perforatum

common St. Johnswort

<1

Leucanthemum vulgare

oxeye daisy

1

Linaria vulgaris

butter and eggs

<1

Potentilla recta

sulphur cinquefoil

<1

Tragopogon dubius

yellow salsify

<1

Total

3
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The MMW is the least inventoried and treated of the Flathead NF wilderness areas. Without
regular access by outfitters and guides, or the availability of administrative sites within the
wilderness, there is little opportunity or need for inventory and treatment. One of the distinctions
this wilderness has is that it is primarily used by hikers. There is still stock use, but not to the
extent of the Great Bear or the Bob Marshall wildernesses. The trails do not see as much heavy
stock use and are presumably less infested than trails that are regularly subjected to stock use like
in the Bob Marshall and Great Bear wildernesses. Treatment in the MMW currently consists of
manual and chemical means.
Visitor Use in Wilderness on the Flathead NF
The National Visitor Use Monitoring program is used across the entire NFS landes where every 5
years, each forest monitors their use through exit surveys. This monitoring data is for designated
wilderness on the forest and not specific to any of the three designated wilderness.
Table 200 shows the number and percentage of visits to the wilderness areas within the Flathead
NF. More men (76.3 percent) visit designated wilderness on the Flathead NF than women (23.7
percent) and the largest age group visiting wilderness is 40 to 49 years old (19.1 percent) with 30
to 39 years old a close second at 19 percent of users. Most use is local with about 78 percent of
users coming from Flathead and Missoula counties. About 46 percent of wilderness visitors come
from Missoula County; with Flathead County at 36 percent; Lewis and Clark County at 11
percent and Lake County at 6 percent (NVUM 2010).
Table 200. Total forest visits, forest visits within designated wilderness and percent of use within
designated wilderness*
Year

Total Forest
Visits

Visits within Designated
Wilderness

Visits in Designated Wilderness
(percent)

2005

852,000

20,000

2.3

2010

885,000

58,000

15

* Since survey protocols have evolved as each round of national surveys were conducted and individual units continued to
refine their exit interview sites and associated information, it is not feasible to represent the information as trend data.
hese are simply snap shots in time and are not relative to one another. NVUM 2010

Visitors rated their perception on how crowded a wilderness site felt to them. Crowding is
reported on a scale of 1 (hardly any one there) to 10 (overcrowded). The average crowding
rating was 4.1.
Fire Information for the Wildernesses
The Flathead NF has managed naturally ignited wildland fires as a natural process since the mid1980s. Table 201 shows wildland fires within the three wilderness areas on the Flathead NF. The
majority of these fires have been in the Bob Marshall Wilderness, with a few fires scattered
elsewhere around the Flathead NF The Spotted Bear Ranger District annually manages
approximately 40 percent (range of 2 – 80 percent) of the naturally ignited fires as a natural
process and suppresses 60 percent because they are human caused or there are other concerns.
Table 201. Wildland fires by decade within Flathead NF wilderness areas*
Wilderness Area

1980-1989

1990-1999

2000-2009

2010-2013

Total Acres

Bob Marshall

7,412

18,638

179,311

40,555

245,916

Great Bear

678

3711

9809

47

14245

Mission Mountains

0

135

5207

0

5342
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Wilderness Area

1980-1989

1990-1999

2000-2009

2010-2013

Total Acres

TOTAL

8,090

22,484

194,327

40,602

265,503

*Includes lands that burned in more than one fire during this period (a total of about 22,000 acres of “reburned” areas).

Structures in the Wildernesses
Structures exist in the wilderness for the management, protection and use of the wilderness for the
purpose for which the wilderness was established. Table 202 shows the different types and
numbers within each of the wilderness.
Table 202. Structures type and number within the wilderness
Types of structures

Bob Marshall
Wilderness

Great Bear
Wilderness

Mission Mountains
Wilderness

Administration sites

11

3

0

Look out sites*

2

0

0

INFRA data retrieved 2/28/2014
*Communication sites also associated with the lookouts

Climate Change
Climate change will likely affect physical and biological processes and attributes within the
wilderness. Climate change will make stewardship of protected areas more difficult and
fundamentally compromises the degree to which protected areas function as a refuge from the
effects of expanding civilization. It also exacerbates other ecological problems such as (Cole
2008):
•

Amplifying the adverse effects of fragmentation by increasing the need for some species
to migrate.

•

Increasing invasions by undesirable species that are better adapted to disturbed areas and
climatic shifts.

•

Causing greater problems with outbreaks of insects and disease.

•

Enhanced risk of catastrophic wildfire, leading to attempted fire suppression, ultimately
leading to further exacerbation of fire risk, insect and disease problems, and other
attributes of unhealthy forests.
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Inventoried Roadless Areas
Current Condition
Inventoried roadless areas (IRAs) are statutorily designated areas under the Roadless Area
Conservation Rule (RACR; USDA Forest Service 2001; 36 CFR Part 294). These areas were first
inventoried by the Forest Service in 1972, as part of the Roadless Area Review and Evaluation
phase I (RARE I). A second inventory was completed for RARE II in 1978. In 1972, the Forest
Service initiated a review of National Forest System roadless areas generally larger than 5,000
acres to determine their suitability for inclusion in the National Wilderness Preservation System.
A second review process completed in 1979, known as Roadless Area Review and Evaluation II
(RARE II), resulted in another nationwide inventory of roadless areas. In the more than 20 years
since the completion of RARE II, Congress has designated some of these areas as wilderness.
Currently on the forest, there are 478,973 acres of IRAs (figure 131). The acreage designated as
IRA constitutes 20 percent of lands administered by the Flathead NF.
There has been very little road building in the IRA; table 203 shows a total of 3 miles in the IRA
and less than 1 mile of road suitable for passenger cars. Motorized and mechanized use is
allowed in IRAs.
Table 203. Summary of motorized trails and roads within the inventoried roadless areas on the
Flathead NF

Name of IRA

Acres *

Summer
motorized
trails in miles

Winter
motorized
trails in miles

Miles of road
suitable for high
clearance
vehicles

Miles of roads
suitable for
passenger cars

Benchmark

6,318

0

0

0

0

Coal Ridge

15,429

0.8

12.7

0

0

Deadhorse
Ridge

23,648

0

9.9

0

0

Standard Peak

8,262

0

0

0

0

Swan River
Island

465

0

0

0

0.2

Mission
Addition

2,221

0

2.0

0

0

Le Beau

5,450

0

0

0.1

0

Mount Hefty

12,938

0

0

0

0

Tuchuck

17,730

0

0

0

0

ThompsonSeton

52,235

0

12.0

0

0.2

Bear-MarshallScapegoatSwan

334,275

81

151

2.9

0.5

Total

478,973

81.8

186.7

3.0

0.9

*http://www.fs.usda.gov/roaddocument/roadless/2001roadlessrule/summarydata
Motorized routed GIS query 8/26/2013
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Figure 131. IRAs within the Flathead NF
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The Forest Plan allocated 4 percent of IRAs to timber without road emphasis and 38 percent for
minimum, wildlife timber with roads management emphasis. Table 204 shows that the Flathead
NF has harvested less than 1 percent of IRAs.
Table 204. Summary of harvested acres since 1985 by IRAs on the Flathead NF and by % of IRA
Name of IRA

Acres

Harvested Acres

% of IRA

Bear-Marshall-Scapegoat-Swan

334,275

3,083

<1%

Benchmark

6,318

28

<1%

Coal Ridge

15,429

419

2.7%

Deadhorse Ridge

23,648

254

1%

Le Beau

5,450

0

0

Mission Addition

2,221

22

<1%

Mount Hefty

12,938

38

<1%

Standard Peak

8,262

68

<1%

Swan River Island

465

.41

<1%

Thompson-Seton

52,235

15

<1%

Tuchuck

17,730

19

<1%

478,971

3,946

.8

total

Harvested acres query 9/23/2013 for all harvest types since 1985

Underrepresented land cover types
To determine if underrepresented vegetation types existed in IRA, we queried all the vegetation
types in Region 1 designated wildernesses. Vegetation types below 10 percent were considered
underrepresented and these types were than compared to the vegetation types in the IRA on the
forest.
Table 205. Acres of underrepresented land cover types for IRAs on Flathead NF.
IRA name and total
acres

Underrepresented land cover
type

Acres in
IRA

Area (%) in R1 designated
Wilderness

Aspen-mixed conifer forest

118

0.04

Big sagebrush shrubland steppe

126

0.78

Western Larch forest

287

0.02

Aspen forest

614

0.21

Western riparian

2,160

0.78

Douglas fir, grand fir forest

2,525

1.96

Grasslands

3,803

5.25

Deciduous shrubland

5,141

3.22

Alpine dwarf shrubland, fell field

14,802

5.7

Douglas fir, ponderosa pine,
lodgepole pine

16,724

6.5

Lodgepole pine forest

23,821

6.46

Benchmark
6,318 ac

Grasslands

130

5.25

Deciduous shrubland

142

3.22

Coal Ridge

Grasslands

111

5.25

BMSS*
334,275 ac
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IRA name and total
acres

Underrepresented land cover
type

Acres in
IRA

Area (%) in R1 designated
Wilderness

15,429 ac

Douglas fir, ponderosa pine,
lodgepole pine

137

6.5

Deciduous shrubland

175

3.22

Lodgepole Pine forest

243

6.46

Lodgepole Pine forest

195

6.46

Deciduous shrubland

245

3.22

Douglas fir, ponderosa pine,
lodgepole pine

333

6.5

Grasslands

1,182

5.25

Alpine dwarf-shrubland,

4,715

5.73

Deadhorse Ridge
23,648 ac

Le Beau
5,450 ac

Mission Addition
2,221 ac

Mount Hefty
12,938 ac

Standard Peak
8,262 ac

Swan River Island
465 ac

Thompson-Seton
52,235 ac

Tuchuck
17,730 ac

Lodgepole Pine forest

89

6.46

Douglas fir, grand fir forest

92

1.96

Ponderosa Pine forest

172

0.62

Western riparian

389

0.78

Douglas fir, ponderosa pine,
lodgepole pine

2,046

6.50

Douglas fir, grand fir forest

73

1.96

Douglas fir, ponderosa pine,
lodgepole pine

206

6.50

Western riparian

63

0.78

Deciduous shrubland

107

3.22

Lodgepole Pine forest

500

6.46

Douglas fir, ponderosa pine,
lodgepole pine

735

6.50

Douglas fir, ponderosa pine,
lodgepole pine

73

6.50

Grasslands

81

5.25

Deciduous shrubland

98

3.22

Alpine dwarf-shrubland

633

5.73

Western riparian

98

0.78

Douglas fir, grand fir forest

189

1.96

Western Larch

95

0.02

Douglas fir, ponderosa pine,
lodgepole pine

454

6.50

Lodgepole Pine forest

492

6.46

Grasslands

559

5.25

Deciduous shrubland

700

3.22

Alpine dwarf-shrubland

3,830

5.73

Alpine dwarf-shrubland

123

5.73

Grasslands

251

5.25

Deciduous shrubland

458

3.22

Lodgepole Pine forest

811

6.46

* Bear-Marshall-Scapegoat-Swan
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Trends
General trends in ecological conditions on the Flathead NF can be found in the Terrestrial
Ecosystems and Wildlife sections.
As discussed in the recreation assessment, overall visitor numbers and recreation use is expected
to increase over time. With this increase in use, there will be greater pressure on Flathead NF
lands for more access, recreation opportunities and associated infrastructure. Because visitor
numbers, access and infrastructure are limited within designated wilderness, future pressure to
accommodate more visitors will likely be focused on lands outside of wilderness, including IRAs.
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Wild and Scenic Rivers
Congress passed the National Wild and Scenic Rivers System Act in 1968 (Public Law 90-542;
16 U.S.C. 1271 et seq.) for the purpose of preserving rivers with outstanding natural, cultural, and
recreational values in a free-flowing condition for the enjoyment of present and future
generations. The Act is recognized for safeguarding the special character of these rivers, while
also allowing for their appropriate use and development. The Act promotes river management
across political boundaries and public participation in developing goals for river protection.
The Flathead NF has one designated Wild & Scenic River (WSR), the Flathead River, which has
three forks – the South Fork, Middle Fork and North Fork that were designated by Congress in
1976 for a total of 219 miles. The Flathead NF cooperatively manage the North Fork and portions
of the Middle Fork of the Flathead with Glacier NP; Flathead NF is the lead management agency.
For WSR rivers, the designated management boundaries generally average one-quarter mile on
either bank in the lower 48 states. The purpose of this one-quarter mile management corridor is to
protect river-related values. For management purposes, river segments are classified as wild,
scenic, or recreational.
•

Wild River Areas – Those rivers or sections of rivers that are free of impoundments and
generally inaccessible except by trail, with watersheds or shorelines essentially primitive
and waters unpolluted. These represent vestiges of primitive America.

•

Scenic River Areas – Those rivers or sections of rivers that are free of impoundments,
with shorelines or watersheds still largely primitive and shorelines largely undeveloped,
but accessible in places by roads.

•

Recreational River Areas – Those rivers or sections of rivers that are readily accessible
by road or railroad, that may have some development along their shorelines, and that may
have undergone some impoundment or diversion in the past.
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Figure 132. Map of designated and eligible wild and scenic rivers on the Flathead NF
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Each river in the National System is administered with the goal of protecting and enhancing the
outstandingly remarkable values (ORVs) for which it was designated. Recreation, agricultural
practices, transportation development, and other uses may generally continue after designation.

North Fork of the Flathead River
Upper North Fork Segment
US/Canada border to Camas Bridge: This segment of the North Fork River is mostly classified as
a scenic river and is about 37 miles long. The outstanding remarkable values for this segment
are: fisheries, geologic, water quality, wildlife, botanic, recreation, scenic, historic and
ethnographic.
Management
The North Fork of the Flathead is cooperatively managed with Glacier NP. Motorized use is
prohibited on this section of the North Fork. Regulations for waste disposal and campfire use vary
depending on sites. Glacier NP manages the east side of the river as recommended wilderness and
has specific permitted use and regulations. River users are responsible for abiding by different
rules between the forest and the park.

Figure 133. North Fork of the Flathead River

Condition
The headwaters of the North Fork of the Flathead originate in Canada. On the Flathead NF side,
there are opportunities for dispersed camping, cabin rentals and touring to river access sites for
day-use activities. Hikers, boaters, hunters, fisherman and photographers travel along this
corridor. This section provides key spring/summer/fall habitat for grizzly bears and is important
connectivity between Glacier NP and the Flathead NF. Native fish populations are present
throughout this segment and include bull trout and westslope cutthroat trout. There is some
private land within the WSR corridor. A large portion of river users on this stretch of river is nonoutfitted. Commercial outfitting use is capped at days 670 service days.
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Figure 134. Graph of service days on the Upper North Fork over the time period 2002 to 2012

Use varies from a low of 146 service days in 2003 to a high of 629 service days in 2011.

Lower North Fork Segment
Camas Bridge to Confluence with Middle Fork
This segment of the North Fork is classified as recreational river and is about 21 miles long. The
outstanding remarkable values for this segment are: fisheries, geologic, water quality, wildlife,
recreation, historic and ethnographic.

Figure 135. A bear crossing the North Fork of the Flathead River

Management
The North Fork of the Flathead is cooperatively managed with Glacier NP. Motorized use is
allowed from Big Creek River Access to Blankenship (confluence of Middle Fork). Regulations
for waste disposal and campfire use vary depending on sites. Campers in dispersed camping sites
must pack out solid human waste. Glacier NP manages the east side of the river as recommended
wilderness and has specific permitted use and regulations. River users are responsible for abiding
by different use rules between the forest and the park.
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Figure 136. Graph of service days over the time period 2002 to 2012

Condition
This section of the North Fork provides more whitewater opportunities with 3 class III rapids
below Great Northern Flats. Because this section is closer to communities, it sees more use with
day floaters and evening users making up the majority of use. Access is available from the forest
side and limited from the park side. This section provides necessary spring/summer/fall habitat
for grizzly and black bears. River bottoms and hillsides are important winter/spring habitat for
elk, deer and moose. Native fish populations are present throughout this segment and include bull
trout and westslope cutthroat trout. There is some private land within the WSR corridor.
Commercial outfitting use is 387 priority service days and unlimited temporary use.
Use varies from a low of 169 service days in 2003 to a high of 911 service days in 2008. Use is
dependent on many variables – spring run-off, weather, etc.

Middle Fork of the Flathead River
Upper Middle Fork
Headwaters of the Middle Fork at the junction of Strawberry and Bowl Creek to Bear Creek:
This segment of the Middle Fork is classified as a wild river with about 33 miles within the Great
Bear Wilderness and 14 miles in the Bob Marshall Wilderness. The outstanding remarkable
values for this segment are: fisheries, geologic, water quality, wildlife, botanic, recreation, scenic,
and historic.
Current Management
Motorized use is prohibited on this section of the Middle Fork. Human waste management is
required and metal fire pans or fire blanket are required for campfires.
Condition
Some of the most remote whitewater recreation in the continental United States is found in this
section with numerous class III and IV rapids for a challenging whitewater opportunity. Access to
Schafer Meadows (where most people start this section) is by foot, stock or air delivery
(plane/helicopter). The Big River trail parallels the river which permits hunting, fishing, camping,
horse packing and backpacking recreational use. This section provides connectivity between
Glacier NP, Canada and the Great Bear Wilderness for large, wild-ranging predators including the
grizzly bear, Canada lynx, and wolverine. It provides spring/summer/fall habitat for several big
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game species, grizzly bear and other forest carnivores. Fishing is very good in most sections.
Native fish populations are present throughout this segment and include bull trout and westslope
cutthroat trout. Commercial outfitting use is capped at 456 priority service days.

Figure 137. Graph of service days over the time period 2002 to 2012

Lower Middle Fork
Bear Creek to Confluence of South Fork: This segment of the Middle Fork is classified as a
recreational river and is about 49 miles long. The outstanding remarkable values for this segment
are: fisheries, geologic, water quality, wildlife, recreation, scenic, and historic.
Current Management
A more restrictive management was extended from Bear Creek to Essex to recognize existing use
patterns and protect the Walton Goat Lick. Motorized use is prohibited from Bear Creek to Essex.
Motorized use is allowed between Essex to the confluence of the South Fork.
Conditions
This section offers great whitewater opportunities with many class III and IV rapids (figure 138).

Figure 138. Whitewater rafting on the Lower Middle Fork of the Flathead River.
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Highway 2 parallels much of the river corridor. Glacier NP side is mostly recommended
wilderness and is managed like designated wilderness. The Burlington Northern Santa Fe
Railroad Company and Amtrak passenger service parallels the river corridor. There is quality
wildlife viewing opportunities near Walton Goat Lick where there is a mineral deposit that
attracts mountain goats. Key grizzly bear habitat with areas of unburned forest of large
cottonwoods used by many wildlife species. Native fish are present but this section is threatened
by the expanding presence of non-native rainbow trout.
Outfitter actual use data was broken into two sections to better reflect the use patterns. From Bear
Creek to Paola there are 1031 priority service days. High use was 914 in 2012 and 356 in 2002.

Figure 139. Lower Middle Fork (Bear Creek to Paola) outfitter guide service days 2002 to 2012

From Paola to the House of Mystery, use is much higher due to the abundant whitewater rapids.
This section of river has the highest recreation use and high volume outfitter use with 36,125
priority use days and unlimited temp use days. In the last 10 years the low use was 29,547 in
2003 and the high use year was 39,164 in 2007.

Figure 140. Lower Middle Fork (Paola to House of Mystery) outfitter guide service days 2002 to 2012
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South Fork of the Flathead River
Upper South Fork
•

The headwaters of the South Fork are the confluence of Youngs and Danaher Creeks. The
upper South Fork has a 41-mile section within the Bob Marshall Wilderness that is classified
as wild river. Access this section of the upper South Fork is by trail only which makes this a
very remote opportunity.

•

Meadow Creek Gorge to Spotted Bear Ranger Station: This 11 mile section is classified as
wild river and is the only wild section outside of wilderness in the Flathead system.

Current Management
The wild section is managed similar to wilderness. Because of active monitoring and user
education in this section, recommendations exist, rather than regulations, for managing human
waste and campfire use. There are party size limitations in effect in both wild sections.
Motorboats are prohibited.
Condition
The wild sections provide connectivity between the Great Bear Wilderness, Bob Marshall
Wilderness, and the Swan Range for many large, wide-ranging predators. Numerous big game
species are abundant in the area. The South Fork offers unparalleled fishing opportunities for
native cutthroat trout and bull trout; native fisheries exist in the South Fork without the presence
of non-native species. The wild sections offer a higher level of solitude and primitive recreation
experience.

Figure 141. Upper South Fork outfitter guide service days 2009 to 2012

Lower South Fork
Footbridge at Spotted Bear Ranger Station to the confluence of the Spotted Bear River: This 9
mile section of river is classified as a recreational river. This section offers multiple vehicle
access for a variety of uses including fishing, camping, picnicking and floating
Current Management
Solid human waste containment and the use of fire pans and blankets are recommended.
Motorboats are allowed and limited to 10 horse power.
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Condition
This section provides habitat for grizzly bears and big game species. River bottoms and adjacent
hillsides are important winter/spring habitat for large numbers of elk, deer and moose The South
Fork offers unparalleled fishing opportunities for native cutthroat trout and bull trout; native
fisheries exist in the South Fork without the presence of non-native species. This section offers
multiple vehicle access for a variety of uses including fishing, camping, picnicking and floating.
This river segments offers a slower paced float, with just a few class I and II rapids.

Figure 142. Lower South Fork outfitter guide service days 2009 to 2012

Trends
As discussed in the recreation assessment, the trend for recreation is an overall increase in visitors
and a greater demand for access and opportunities. Given the uncertainty with regard to specific
types of uses and the magnitude of increase in visitor numbers, it is not possible to forecast a
specific future need for special use permits or quotas to limit use, types of activities, party size,
etc. on the designated Wild and Scenic Rivers.

Jewel Basin Hiking Area
Jewel Basin Hiking Area is a 15,300 acre hiking area maintained exclusively for hiking and
camping with over 50 miles of hiking trails and over 25 lakes for fishing opportunities. The area
was designated as a hiking area in 1986. Because it is a hiking area only, motorized, mechanized
and stock use is prohibited. Party size is limited to 12 people in a group. This area was
recommended for wilderness in the 1986 Flathead Forest Plan.
The Jewel Basin Hiking area receives heavy use due to its close proximity to Kalispell and the
valley. The Camp Misery trailhead parking lot can be very crowded on weekends and holidays.
Solitude may be hard to find and expect to share the trail with other users.

National Scenic Trails
Continental Divide Trail
There are 18 miles of the Continental Divide Trail on the Flathead NF, which include Badger
Creek Trail # 147, Strawberry Creek Trail # 161, Bowl Creek Trail # 324and Sun River Pass Trail
# 116.
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Pacific Northwest Scenic Trail
There are 28 miles of the Pacific Northwest Scenic Trail on the Flathead NF. Going east to west
starting at Glacier NP on Polebridge Ranger Station Road, the sections include:
•

Polebridge Ranger Station RD# 107F

•

Glacier Road (county road) RD# 6055

•

Polebridge Loop (county road) RD# 60054

•

North Fork Road (county road) RD# 486

•

Hay Creek (NFS road) RD# 376

•

Hay Creek TR# 3

•

Whitefish Divide Ralph Thayer NRT TR# 26

•

Whitefish Divide TR# 26 (it’s not designated as NRT north of Red Meadow) then goes on
to the Kootenai NF, Blue Sky TR# 72

National Recreation Trails
There are 49 miles of National Recreation Trails, including:
•

Blacktail Wild Bill OHV Trail # 917, 918, 919, and part of one road

•

Danny On Memorial Trail # 370

•

Elk Mountain Trail # 252

•

Holland Falls Trail # 416

•

Lupine Lake Trail # 210

•

Smokey Range Trail # 270

•

Whitefish Divide Ralph Thayer Memorial Trail # 26
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Figure 143. National Recreation and National Scenic Trails
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National Register of Historic Places
Refer to the section on Cultural and Historical Resources and Use.

Existing Research Natural Areas
Research natural areas (RNAs) are permanently established to maintain representative areas of
natural ecosystems and areas of special ecological significance. These protective designations
attempt to maintain natural ecosystem components and processes and are cooperatively identified
and managed with the USDA Forest Service Rocky Mountain Research Station. These areas form
a long-term network of ecological reserves established as baseline areas for non-manipulative
research, education, and the maintenance of biodiversity. They are administratively designated by
the regional forester with station director concurrence
The objectives of establishing RNAs (FSM 4063.02) are:
•

Maintain a wide spectrum of high quality representative areas that represent the major
forms of variability found in forest, shrubland, grassland, alpine, and natural situations
that have scientific interest and importance that, in combination, form a national network
of ecological areas for research, education, and maintenance of biological diversity.

•

Preserve and maintain genetic diversity, including threatened, endangered, and sensitive
species.

•

Protect against human-caused environmental disruptions.

•

Serve as reference areas for the study of natural ecological processes including
disturbance.

•

Provide onsite and extension educational activities.

•

Serve as baseline areas for measuring long-term ecological changes.

•

Serve as control areas for comparing results from manipulative research.

•

Monitor effects of resource management techniques and practices.
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Figure 144. RNAs on the Flathead NF
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Current Condition
Table 206. RNAs on the Flathead NF, target elements, and establishment dates
RNA name

Target Element

Establishment
Date

Acres

Coram*

late-successional western larch and interior
Douglas-fir stands

1988

839

East Shore

Douglas-fir, western redcedar, and grand fir forest
habitat types including Douglas-fir/common
snowberry and Douglas-fir ninebark.

1991

646

Le Beau

Western redcedar, western hemlock, grand fir,
larch and herbaceous plant communities on
glacier-covered rockland, lake, ponds, and
wetlands. Abies grandis/Clintonia uniflora, Thuja
plicata/Clintonia uniflora, and Picea/Clintonia
uniflora habitat types.

1997

5,709

Little Bitterroot

Lies within a narrow, steep-walled canyon with two
narrow lakes, forested by all four phases of the
Douglas-fir/pinegrass habitat type.

1991

200

Swan River

Wetlands, peatlands, riparian western redcedar
and grand fir forest.

1997

682

Tuchuck

Dominated by extensive stands of whitebark pine,
also alpine larch and subalpine fir, upper slopes
dominated by shrubs and herbaceous species,
several wet meadows and talus slopes present.

1991

2,062

* Within the Coram Experimental Forest

Coram
Coram RNA (839 ac), located in the southeast corner of the Coram Experimental Forest, is
situated about 30 miles northeast by road from Kalispell, MT. It was selected in 1937 as a natural
area and an establishment report was prepared in 1937. Regional Forester, Evan Kelley, took the
position that designation of the area as a natural area should be handled within the region and that
the report need not be sent to Washington for review and approval. As a result, the establishment
report for this RNA was never sent to Washington for approval by the Chief. A new report was
developed and the current establishment record was officially signed in 1988.
Despite the lack of official establishment until 1988, the Coram RNA has been protected,
managed and regarded as an approved RNA since 1937. It has been used by scientists and many
times for educational purposes. It has been especially valuable for both research and education.
Baseline monitoring plots were established in the RNA in 1985 and remeasured in 1990;
additional plots were added in 1993; and all plots were remeasured in 2000.
East Shore
East Shore RNA lies approximately 21 miles southeast of Kalispell. It is entirely on NFS land and
it borders private land that lies to the southwest. The area is on the Swan Lake Ranger District.
Elevations range from 3100 feet to 4042 feet. The RNA was established in 1991.
The objective of East Shore RNA is to preserve in an undisturbed (by humans) condition the
terrestrial and aquatic features of the RNA. These are primarily examples of the transition
between the moist habitat types in the Douglas-fir series and the grand fir series. The RNA will
serve as a baseline area for determining long term ecological changes, and as a monitoring area to
determine effects of management actions as applied to similar ecosystems.
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LeBeau
The LeBeau RNA lies within the Salish Mountains approximately 18 miles northwest of
Whitefish, MT. Most of the RNA (5,308 acres) occurs on the Tally Lake Ranger District of the
Flathead National Forest. About 401 acres occur on the Fortine Ranger District of the Kootenai
National Forest. The area possesses a high diversity of montane and subalpine vegetation features
(both terrestrial and wetland) and geologic landforms created by continental glaciation. LeBeau
RNA is one of the largest tracts of undisturbed, roadless land outside of the wilderness system on
the Flathead and Kootenai National Forests. The general area was first suggested as a RNA in
1977 by the Flathead National Forest and was established in 1997.
Little Bitterroot
Little Bitterroot RNA is located on the Swan Lake Ranger District, Flathead National Forest, and
lies approximately 26 miles southwest of Kalispell, MT. The Little Bitterroot RNA lands used to
be administered by the BLM until 1966, when it came under the administration of the Swan Lake
Ranger District. The RNA was established in 1991.
Little Bitterroot RNA lies within a narrow, steep-walled canyon. Two narrow lakes are present at
the base of the cliffs. Below the lakes are shrub-dominated riparian areas. Nearly all of the
forested area of the RNA is within the Douglas-fir/pine grass habitat type and includes examples
of all four phases defined by Pfister et al. (1977) in their statewide forest habitat type
classification.
Swan River
Swan River RNA is located in northwestern Montana within the southwestern portion of the
Flathead National Forest, about 40 miles south of Glacier National Park. All lands within the
RNA are under federal forest ownership. The area was established in 1997. The RNA features
upland forests dominated by old-growth western larch. Mature western redcedar, grand fir,
western white pine, and Douglas-fir are also present. Wetland communities dominated by western
redcedar, spruce, black cottonwood, and various shrub and herbaceous species occupy riparian
sites such as wet meadows, bogs, river edges, and beaver ponds. This RNA is also within the
Swan River Island inventoried roadless area.
The Swan River and adjacent wetlands occur between 3090 and 3095 feet. The drumlin island has
three knobs, all just below 3200 feet elevation.
Tuchuck
Tuchuck RNA lies approximately 4 miles south of the US/Canadian border, and about 11 miles
west of the North Fork of the Flathead River. It is entirely on Flathead National Forest lands
within the Glacier View Ranger District. The area was established in 1991.
Vegetation of the RNA is dominated by whitebark pine, alpine larch and subalpine fir. The entire
area burned in 1929 and, as a result, upper slopes are open and dominated by shrubs and
herbaceous species. Several wet meadows and talus slopes are also present. The area has
extensive stands of whitebark pine.
Potential RNAs
An assessment of additional plant associations needing representation in the RNA network in
Region 1 was completed in 1996, and 11 unrepresented target associations were identified
(Chadde et al. 1996; table 207). Field surveys are needed to identify potential sites that could fill
these targets.
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Table 207. Associations currently unrepresented on the Flathead NF
Target Association

Priority

Thuja plicata/Athyrium felix-femina

high

Abies grandis/Athyrium felix-femina

moderate

Abies lasiocarpa/Oplopanax horridum

high

Picea/ Lysichiton americanum

high

Pseudotsuga menziesii/Agropyron spicatum

moderate

Pseudotsuga menziesii/Festuca scabrella

high

Pseudotsuga menziesii/Festuca idahoensis

high

Pseudotsuga menziesii/Cornus stolonifera

high

Purshia tridentate/Festuca scabrella

high

Festuca scabrella/Agropyron spicatum

moderate

Festuca scabrella/Festuca idahoensis

moderate

(Chadde 1996)

Additionally, potential RNAs could be based upon local knowledge of vegetation types or
identified rare elements and features. The following are proposed for RNA designation either
through past planning efforts or forest recommendation.
•

Nyaak Flats (Middle Fork of the Flathead) – Supported by Forest Service and Flathead
Lake Biological Station (Yellow Bay). Rationale to make Nyaak Flats an RNA include
water quality and grasslands and may include the target association of Festuca
scabrella/Agropyron spicatum or F. idahoensis type which has a moderate priority for
underrepresented target associations. Includes private lands within the proposed RNA that
have conservation easements on them.

•

Johnson Terrace – geological, botanical and hydrological elements; RNA status has been
proposed before. Supported by the Forest Service and Native Plant Society.

•

Nasukoin Mountain (North Fork) – Proposed in 1992 by Rosalind Yanishevsky. Largest
known alpine larch community in northwestern Montana. Also includes whitebark pine
and riparian elements.

Trends
Successional status of target elements may have changed due to a few factors. The role of
disturbance is not fully understood in relation to succession. There are some disturbance factors,
though, that are known to affect areas at the landscape level.
The altered fire regime and past fire suppression has affected ecological conditions in many of the
RNAs. Encroachment of forest vegetation into openings and meadows is one example of change
in a target element. Ecological conditions are likely to move away from the natural range of
variability without implementation of appropriate management plans in RNAs.
Changes in climate have the potential to affect existing RNAs in the coming years if it is not
already affecting them. Changes in vegetation composition and structure of target elements, and
even loss of the target element communities within the RNA areas, is possible depending on the
degree and direction of climate change.
Invasive species will likely continue to spread on the Flathead NF, potentially entering RNAs in
some areas. The overall lack of ground disturbing activities and external vectors, e.g. cars,
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bicycles, horses, etc., provide some resistance to invasion. Wildlife and wind can also carry nonnative seeds into these areas. There is a restriction to the majority of activities within RNAs,
including weed spraying, without permission from the RMRS.
Insects and disease effecting western white pine, whitebark pine, lodgepole pine, ponderosa pine
and other species have been impacted by various insects and pathogens. RNAs are not immune to
these impacts. Areas that have been set aside specifically for their forested component have the
potential to be affected by insects and disease.
Another disturbance factor is recreation. Although recreation is discouraged in RNAs, there can
be roads or trails through an area or an adjacent recreation site. This proximity can lead to
unmanaged recreation such as OHV use, firewood cutting, grazing, etc. These impacts can
degrade an area and affect its baseline and research values.
Past fire suppression has affected ecological conditions in many of the RNAs; however, it is not
always feasible or wise to allow fires to burn under natural conditions in these areas. Ecological
conditions are likely to move away from the natural range of variability without implementation
of appropriate management plans in RNAs.

Existing Special Areas
Condon Creek Botanical Area
Condon Creek Botanical Area (229 acres) supports a significant concentration of water howellia
(Howellia aquatilis), a Federally threatened plant species. It is an aquatic annual plant species in
the harebell family (Campanulaceae). Within the botanical area, nine ponds support populations
of water howellia. Adjacent uplands support forests of lodgepole pine, western larch, and
Douglas-fir. Notable are several park-like groves of mature ponderosa pine.
This botanical area lies in the central Swan Valley, a broad glacial valley flanked on the east by
the Swan Range and on the west by the Mission Mountains. Retreating glaciers left large blocks
of ice embedded in till, resulting in numerous ponds and wetlands throughout the Swan Valley.
For example, 15 ponds occur within the botanical area. Most occupy low areas within internally
drained basins. The topography of the site is rolling with alternating swales and small ridges.
Precambrian belt series rock comprises most of the glacial till. Condon Creek, forming the north
boundary of the botanical area, flows west into the Swan River.
The objectives of the Condon Creek Botanical Area are to:
•

Protect an area with a concentration of pond habitats occupied by water howellia. The
importance of this site in maintaining the Swan Valley metapopulation of water howellia
was highlighted in the conservation strategy prepared for the plant, and the site was
specifically recommended for botanical area designation;

•

Provide an opportunity for research on water howellia and its habitat;

•

Maintain examples of mature ponderosa pine and western larch groves for research
purposes;

•

Provide, where appropriate, educational opportunities featuring the botanical area, and
highlight Forest Service efforts to conserve biological diversity.

The wetland habitats occupied by water howellia are generally shallow (< 3 feet deep), but the
species has been observed in water up to 6 feet deep. The bottom substrates usually consist of
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firm, consolidated clay and organic sediments. Rangewide, the habitats are generally filled by
snowmelt run-off and spring rains, but then dry to varying degrees by the end of the growing
season, depending on annual patterns of temperature and precipitation. Water howellia occurs
from 10 feet in Washington to 4420 feet in Montana. All Montana populations occur between
3100 feet and 4420 feet.
Management is restricted in this area due to its designation and botanical values. Regeneration
harvests have removed conifers from pond margins in the past and are now prohibited in order to
revegetate those areas surrounding affected ponds.
A fire was reported in 2011 in the Condon Creek Botanical Area and was about 0.25 ac in size.
Fire line was dug around the perimeter and rehabbed later. Fire could impact or benefit water
howellia, depending on severity and timing. While it can clear vegetation influencing succession
of the pond, it can also burn over dried ponds and kill water howellia seeds. Prescribed burning
should occur in small areas and with caution.
Invasive plant species are a concern in the area, especially reed canary grass (Phalaris
arundinacea). It occurs at one pond, perhaps more, in the botanical area. Reed canary grass can
infest an area densely to the exclusion of all other species. Other invasive species occur in the
botanical area, affecting the terrestrial vegetative component.

Coram Experimental Forest
Current Condition
Coram Experimental Forest (CEF) was established in 1933 on the Flathead National Forest in
northwest Montana as an area representative of the western larch (Larix occidentalis Nutt.) forest
cover type distributed within the upper Columbia River basin. Western larch is an important
ecosystem component ecologically, socially, and economically. It is a tree species that is fire
adapted and regenerates well in the exposed soil and sunny conditions that are typical after a fire
or similar disturbance and has a high resistance to many forest pests and pathogens. In the
autumn, the foliage turns golden before falling, providing an opportunity for recreational viewing.
Wood products derived from this tree species support a local wood industry and it is the preferred
species for firewood. Diverse and productive, the importance of this forest type to management
priorities of federal land managers cannot be overstated.
Western larch research was centered at CEF to provide a scientific basis to regenerate and grow
this important and valuable species. For example, the long-term silvicultural studies installed at
CEF are allowing researchers and managers to understand the effects of multiple entries into
stands on soil and forest productivity, as well as the potential of various silvicultural approaches
to designing restoration of wildlife habitat. Climate and hydrological stations record variability in
long-term weather and stream flow. CEF also offers educational opportunities in the awardwinning Walk with Larch Trail that demonstrates the long-term effects of silvicultural choices. A
section of CEF is designated as the Coram Research Natural Area which contains old, large forest
that is used as a reference site for comparison to managed areas. CEF is located within the
Crown of the Continent boundaries and has been involved with other federal, state, public, private
and non-government organizations working to sustain the natural and cultural heritage of this
area. At the Hungry Horse Ranger District compound, the International Larix Arboretum
contains specimens of many larch trees of the world.
Currently, active studies are continuing that examine research treatments on structure and growth
in 40-60 year old stands and the effects of variable harvest treatments on over- and understory
vegetation productivity and soil structure and nutrients. Meteorological and hydrological data has
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continued to be collected since the mid-1970’s that can be used to track climate patterns and
trends. A recent Forest Health and Protection survey (Sept. 2013) reports low to moderate levels
of pest and significant levels of pathogens in CEF providing opportunities for immediate,
restoration focused, multi-disciplinary research studies.

Miller Creek Research Demonstration Forest
Research began at the 5,000 acre Miller Creek area in 1966 to study the effect of prescribed fire
and silvicultural treatments on regeneration. I n 1989 , the Flathead NF set this area a side a s a
Demonstration Forest to protect the study area and to encourage continuing research and
education.

Proposed Botanical Areas or Special Interest Areas
Bent Flat Fen – Spotted Bear RD. Spotted Bear River. Well-developed patterned fen, large
number of rare plants and extensive marl deposits. High priority. 11 acres.
Gregg Creek Fen – Tally Lake RD. Salish Mountains. Peatland and wet forest and shrub
communities. Rare plant species were observed there recently. 8 acres.
Lost Creek Fens – Swan Lake RD. Swan Valley. A number of rare plants occupy these two
different types of fens. The northern fen is fed by an upwelling spring that gently slopes
southward. The southern fen has two shallow potholes that draw down in the summer. High
priority. 10 acres.
Meadow Lake Fen – Swan Lake RD. Botanical elements as well as hydrological. One of the few
places on the forest that has a floating organic mat. A couple rare plants exist there. Loons have
also been observed at this lake. High priority. 85 acres.
Sanko Creek Fen North – Tally Lake RD; Salish Mountains. Floating and anchored organic mat
and a wet meadow. A couple rare plant species have been observed at the site. 13 acres.
Sanko Creek Fen South – Tally Lake RD; Salish Mountains. Small peatland with a number of
seeps and springs. One rare plant species has been observed here, as well as a possible bog
lemming sighting. 2 acres.
Simpson Creek Pines – Swan Lake RD. Old growth ponderosa, about 100 acres.
Trail Creek Fen – Spotted Bear; Spotted Bear River. Several rare plants occupy this relatively
large, well-developed peatland. High priority. 36 acres.
Windfall Creek Fen – Swan Lake RD; Swan Valley. Fen occupies a basin formed by glacial
scouring. A couple rare plant species have been observed here. 6 acres.
Big Mountain - Tally lake RD; whitebark pine (species of concern on the Flathead, candidate
species by FWS) identified as having high genetic diversity. 33 acres.
Hornet Mountain - Glacier View RD; whitebark pine (species of concern on the Flathead,
candidate species by FWS) identified as having high genetic diversity. 2 acres.
Desert Mountain - Hungry Horse RD; whitebark pine (species of concern on the Flathead,
candidate species by FWS) identified as having high genetic diversity. 13 acres.
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Preparers and Contributors
The Forest Service interdisciplinary team involved in the development of the assessment is listed in Table
208.
Table 1. Interdisciplinary Team Members
Preparer

Contribution

Title

Education

Experience

Joe Krueger

Team Leader

Forest Plan Revision
Team Leader

BS Forest Management,
Cal Poly San Luis
Obispo

26 years Forest Service

GIS Specialist

BA Biology Colorado
College; MA Botany
University of Montana

29 years Forest Service

Fire Management
Program Manager

BS Forest Resource
Management, Univ. of
Montana, MS Landuse
Planning, Univ. of
Nevada, Reno

23 years Forest Service

12 years Forest Service

Resource Specialists
Kathy Ake

Geospatial Data
Acquisitions,
Analyses and Maps

Rick Connell

Fire and Fuels, Air
Quality

Chantelle
DeLay

TES Plants,
Invasive Plant
Species

Botanist

BS Botany and
Environmental Biology,
Humboldt State
University

Krista Gebert

Social and
Economic
Conditions and
Trends; Multiple
Use and
Ecosystem
Services

Regional Economist

BA Economics; MA
Economics; University of
Montana

4 years as Regional
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List of Abbreviations
AF/S

subAlpine fir/englemann Spruce

AIS

aquatic invasive species

ANCOVA

analysis of covariance

APHIS

Animal and Plant Health Inspection Service

ARRA

American Recovery and Reinvestment Act

ATV

all terrain vehicle

BGEPA

Bald and Golden Eagle Protection Act

BLM

Bureau of Land Management

BMP

best management practice

BMU

bear management units

BMW

Bob Marshall Wilderness

BMWC

Bob Marshall Wilderness Complex

C

western red Cedar

CAPS

Crucial Areas Planning System

CCE

Crown of the Continent Ecosystem

CFLRP

Collaborative Forest Landscape Restoration Program

CFR

Code of Federal Regulations

CO2

carbon dioxide

CTSK

Confederate Tribes of Salish and Kootenai

CW

Cottonwood

CWA

Clean Water Act

CWPP

Community Wildfire Protection Plans

d.b.h.

diameter breast height

DCA

demographic connectivity area

DF

Douglas-fir

DF

Douglas-fir beetle

DOI

Department of the Interior

DPS

distinct population segment

EMU

elk management units

EPS

economic profile system

ERU

ecological reporting units

ESA

Endandered Species Act

ESR

Ecological Subregion

FHWA

Federal Highway Administration

FIA

Forest Inventory and Analysis

FLREA

Federal Lands Recreation Enhancement Act

FSH

Forest Service Handbook

FSM

Forest Service Manual

GA

geographic area

GF

grand fir
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GIS

geographic information system

GNP

Glacier National Park

GYA

Greater Yellowstone Ecosystem

HD

hunting district

HDT

human dimension tool

HRV

historic range of variability

HT

habitat type

HUC

hydrologic unit code

HWP

harvested wood products

ICBEMP

Interior Columbia Basin Ecosystem Management Project

IGBC

Interagency Grizzly Bear Committee

INFISH

Inland Native Fish Strategy

IPCC

Intergovernmental Panel on Climate Change

LCAS

Lynx Conservation and Assessment Strategy

LP

lodgepole pine

LRMP

land and resource management plan

MBF

thousand board feet

mi

mile

MMBF

million board feet

MMC

Montana mining claim

MMW

Mission Mountains Wilderness

MNHP

Montana Natural Heritage Program

MPB

mountain pine beetle

MTFWP

Montana Fish Wildlife and Parks

MTNHP

Montana Natural Heritage Program

MTSHPO

Montana State Historic Preservation Office

MUSY

Multiple-Use Sustained-Yield Act

MVUM

motor vehicle use map

NCDE

Northern Continental Divide Ecosystem

NF

national forest

NFMA

National Forest Management Act

NFS

National Forest System

NIWC EA/DN Noxious and Invasive Weed Control Environmental Assessment and Decision Notice
NRCS

Natural Resources Conservation Service

NRLMD

Northern Rockies Lynx Management Direction

NRM

Natural Resource Manager (database)

NRV

natural range of variability

NSRE

National Survey on Recreation and the Environment

NVUM

National Visitor Use Monitoring (report)

OG

outfitter and guide

OHV

off-highway vehicle

OMAD

open motorized access density
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ORV

outstanding remarkable values

PCA

primary conservation area

PCTC

Plum Creek Timber Company

PIBO

PACFISH/INFISH Biological Opinion

PP

ponderosa pine

PVG

potential vegetaton group

PVT

potential vegetation type

RAC

resource advisory council

RARE

roadless area review and evaluation

RFSS

regional forester sensitive species

RHCA

riparian habitat conservation area

RNA

research natural area

ROS

recreational opportunity spectrum

RPA

Resource Planning Act

RSFMP

recreation site facility master plan

SCC

species of conservation concern

SIO

scenic integrity object

SMS

scenery management system

SMZ

streamside management zone

SOC

species of concern

SVGBCA

Swan Valley Grizzly Bear Conservation Agreement

TD

trapping district

TES

threatened, endandered, and sensitive species

TMAD

total motorized access density

TNC

The Nature Conservancy

USBR

United States Bureau of Reclamation

USC

United States Code

USDA

United States Department of Agriculture

USFWS

United States Fish and Wildlife Servcie

VQO

visual quality objective

WBP

whitebark pine

WCF

Watershed Condition Framework

WL

western larch

WMU

wolverine management unit

WUI

wildland urban interface

WWP; WP

western white pine
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Glossary
age or size class a distinct group of trees, or portion of growing stock recognized on the basis of
age (or size).
airshed is a geographical area in which atmospheric characteristics e.g. mixing height and
transport winds are similar. [MT/ID Airshed Group]
assessment the identification and evaluation of existing information to support land management
planning; assessments are not decision making documents, but provide current information on
select topics relevant to the plan area, in the context of the broader landscape
bear management subunit is a subunit of a bear management unit representing the approximate
size of an average annual female grizzly bear home range (about 50 mi2 in most of the Flathead
NF), generally delineated from ridgetop to valley bottom, and encompassing all seasonal habitats.
best management practices (BMPs) a practice or usually a combination of practices that are
determined by a state or a designated planning agency to be the most effective and practicable
means (including technological, economic, and institutional considerations) of controlling point
and nonpoint sources pollutants at levels compatible with environmental quality goals—note
BMPs were conceptualized in the 1972 US Federal Water Pollution Control Act
biodiversity the variety and abundance of life forms, processes, functions, and structures of
plants, animals, and other living organisms, including the relative complexity of species,
communities, gene pools, and ecosystems at spatial scales that range from local through regional
to global – synonym biological diversity, diversity
biological assessment a document prepared by a federal agency for the purpose of identifying
any endangered species or threatened species that is likely to be affected by an agency action.
This document facilitates compliance with the Endangered Species Act. The federal agency, in
consultation with the Secretary of Interior, must insure that any action authorized, funded, or
carried out by a federal agency is not likely to jeopardize the continued existence of any
endangered or threatened species, or result in the destruction or adverse modification of its habitat
biological evaluation a document prepared by the Forest Service to review programs or
activities to determine how an action might affect any threatened, endangered, proposed, or
sensitive species, this document often focuses only on sensitive species if the threatened,
endangered, and proposed species will be covered in a biological assessment
biomass (fuels) live and dead accumulations of organic material
board foot a unit of measurement represented by a board one foot square and one inch thick
broadcast burn allowing a prescribed fire to burn over a designated area within well-defined
boundaries. Used for reduction of fuel hazard, as a resource management treatment, or both
candidate species (1) for U.S. Fish and Wildlife Service candidate species, a species for which
the U.S. Fish and Wildlife Service possesses sufficient information on vulnerability and threats to
support a proposal to list as endangered or threatened, but for which no proposed rule has yet
been published by the U.S. Fish and Wildlife Service; (2) for National Marine Fisheries Service
candidate species, a species that is: (i) the subject of a petition to list and for which the National
Marine Fisheries Service has determined that listing may be warranted, pursuant to section
4(b)(3)(A) of the Endangered Species Act (16 U.S.C. 1533(b)(3)(A)), or (ii) not the subject of a
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petition but for which the National Marine Fisheries Service has announced in the Federal
Register the initiation of a status review
canopy the forest cover of branches and foliage formed by tree crowns
canopy base height the lowest height above the ground at which there is a sufficient amount of
canopy fuel to propagate fire vertically into the canopy; canopy base height is an effective value
that incorporates ladder fuels such as shrubs and understory trees
canopy bulk density the mass of available canopy fuel per unit canopy volume; it is a bulk
property of a stand, not of an individual tree
canopy cover the percentage of ground surface that is shaded by the live foliage of plants as seen
from above. Used to describe how open or dense a stand of trees is
canopy fuels the live and dead foliage, live and dead branches, and lichen of trees and tall shrubs
that lie above the surface fuels
capability the potential of an area of land and/or water to produce resources, supply goods and
services, and allow resource uses under a specified set of management practices and at a given
level of management intensity. Capability depends upon current conditions and site conditions
(climate, slope, landform, soils, and geology), as well as the application of management practices
(silviculture systems, or protection from fires, insects, and disease)
carbon pool any area containing an accumulation of carbon or carbon-bearing compounds or
having the potential to accumulate such substances. May include live and dead material, soil
material, and harvested wood products.
carbon stocks: the amount or quantity contained in the inventory of a carbon pool.
clearcut 1. a stand in which essentially all trees have been removed in one operation —note
depending on management objectives, a clearcut may or may not have reserve trees left to attain
goals other than regeneration. 2. a regeneration or harvest method that removes essentially all
trees in a stand (synonym is clearcutting). See also regeneration method
climax in reference to plant communities and succession: the final stage of succession.
Relatively stable condition where plant species on the site are able to perpetuate themselves
indefinitely.
coarse woody debris any piece(s) of dead woody material (e.g., dead boles, limbs, and large
root masses) on the ground or in streams.
collaboration or collaborative process a structured manner in which a collection of people with
diverse interests share knowledge, ideas, and resources while working together in an inclusive
and cooperative manner toward a common purpose; collaboration, in the context of this part, falls
within the full spectrum of public engagement described in the Council on Environmental
Quality's publication of October, 2007: Collaboration in NEPA A Handbook for NEPA
Practitioners
commercial thinning a treatment that “thins” out an overstocked stand by removing trees large
enough to be sold as products such as poles or fence posts. This treatment is usually carried out to
improve the health and growth rate of the remaining crop trees, or to reduce fire hazard.

280

Flathead National Forest Assessment

competition ecology the extent to which each organism maximizes fitness by both appropriating
contested resources from a pool not sufficient for all, and adapting to the environment altered by
all participants
condition class a function of the degree of departure of an area from historical fire regimes,
resulting from alterations of key ecosystem components such as species composition, structural
stage, stand age, and canopy closure.
connectivity ecological conditions that exist at several spatial and temporal scales, providing
landscape linkages that permit the exchange of flow, sediments, and nutrients; the daily and
seasonal movements of animals within home ranges; the dispersal and genetic interchange
between populations; and the long distance range shifts of species, such as in response to climate
change (36 Code of Federal Regulations 219.19). Connectivity needs vary by species. For
example, bull trout are able to move upstream to spawn as long as there is not a barrier to
connectivity, such as a dam.
conservation the protection, preservation, management, or restoration of natural environments,
ecological communities, and species
conserve to protect, preserve, manage, or restore natural environments and ecological
communities to potentially avoid federally listing of proposed and candidate species
consultation a process required by Section 7 of the Endangered Species Act whereby federal
agencies proposing activities in a listed species habitat confer with the U.S. Fish and Wildlife
Service about the impacts of the activity on the species; consultation may be informal, and thus
advisory, or formal, and thus binding
Council on Environmental Quality an advisory council to the President established by the
National Environmental Policy Act of 1969. The Council reviews federal programs for their
effect on the environment, conducts environmental studies, and advises the President on
environmental matters.
cover elements of the environment used by an animal for hiding. Cover varies depending upon
the species or the time of year and may include a variety of vegetation types as well as
topography. The amount and quality of cover needed depends on the animal’s size, mobility, and
reluctance or willingness to venture into relatively open areas. For example, cover allows elk to
use areas for bedding, foraging, thermal relief, wallowing, or other functions, but it does not
necessarily provide security during the hunting season.
cover/forage ratio the ratio of tree cover (usually conifer types) to foraging areas (natural
openings, clearcuts, etc.).
cover type the vegetation composition of an area, described by the dominant plant species. See
also forest type
crown the part of a tree or other woody plant bearing live branches and foliage.
crown fire a fire that advances from top-to-top of trees or shrubs more or less independently of
the surface fire.; sometimes, crown fires are classed as either running or dependent, to distinguish
the degree of independence from the surface fire; a crown fire can be active—a crown fire in
which the entire fuel complex becomes involved, but the crowning phase remains dependent on
heat released from the surface fuels for continued spread—also called running and continuous
crown fire; independent—a fire that burns in canopy fuels without aid of a supporting surface
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fire; independent crown fires occur rarely and are short-lived, requiring a combination of steep
slope, high windspeed, and low foliar moisture content; or passive—a fire in which individual or
small groups of trees torch out, but a solid flame is not consistently maintained in the canopy.
culmination of mean annual increment of growth See mean annual increment of growth
d.b.h. See diameter breast height
dedicated skid trail a trail used repeatedly for skidding logs in order to confine disturbance to
that trail only
density (stand) the number of trees growing in a given area usually expressed in terms of trees
per acre
designated area an area or feature identified and managed to maintain its unique special
character or purpose; some categories of designated areas may be designated only by statute and
some categories may be established administratively in the land management planning process or
by other administrative processes of the federal executive branch; examples of statutorily
designated areas are national heritage areas, national recreational areas, national scenic trails,
wild and scenic rivers, wilderness areas, and wilderness study areas; examples of administratively
designated areas are experimental forests, research natural areas, scenic byways, botanical areas,
and significant caves
developed recreation recreation that occurs where improvements enhance recreation
opportunities and accommodate intensive recreation activities in a defined area
diameter breast height (d.b.h.) the diameter of a tree measured four and one-half feet above the
ground or diameter of a log measured four and one-half feet from the butt end of the log
dispersed recreation that portion of outdoor recreation use that occurs outside of developed
sites in the unroaded and roaded forest environment i.e. hunting, backpacking, and berry picking
disturbance refers to events that alter the structure, composition, or function of terrestrial or
aquatic habitats. natural disturbances include, among others, drought, floods, wind, fires, wildlife
grazing, and insects and pathogens; human-caused disturbances include actions such as timber
harvest, livestock grazing, roads, and the introduction of exotic species; any relatively discrete
event in time that disrupts ecosystem, watershed, community, or species population structure
and/or function and changes resources, substrate availability, or the physical environment
disturbance regime a description of the characteristic types of disturbance on a given landscape;
the frequency, severity, and size distribution of these characteristic disturbance types; and their
interactions. natural pattern of periodic disturbances, such as fire or flooding
drivers (ecology) See ecosystem drivers
duff the partially decayed organic matter on the forest floor
early-seral/successional stage as pertaining to forested ecosystems of the Flathead National
Forest - a stage of development of an ecosystem from a disturbed, relatively unvegetated state to
a forested plant community that is up to 30 to 40 years old; stand structure is typically seedling
and sapling sized trees, and single canopy layer.
ecological conditions the biological and physical environment that can affect the diversity of
plant and animal communities, the persistence of native species, and the productive capacity of
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ecological systems; ecological conditions include habitat and other influences on species and the
environment; examples of ecological conditions include the abundance and distribution of aquatic
and terrestrial habitats, connectivity, roads and other structural developments, human uses, and
invasive species
ecological integrity the quality or condition of an ecosystem when its dominant ecological
characteristics (for example, composition, structure, function, connectivity, and species
composition and diversity) occur within the natural range of variation and can withstand and
recover from most perturbations imposed by natural environmental dynamics or human influence.
The quality of a natural unmanaged or managed ecosystem in which the natural ecological
processes are sustained, with genetic, species and ecosystem diversity assured for the future
ecological sustainability See sustainability
ecological system See ecosystem
economic sustainability See sustainability
ecosystem a functional unit consisting of all the living organisms (plants, animals, and microbes)
in a given area, and all the non-living physical and chemical factors of their environment, linked
together through nutrient cycling and energy flow; an ecosystem can be of any size (a log, pond,
field, forest, or the earth's biosphere) but it always functions as a whole unit; ecosystems are
commonly described according to the major type of vegetation, for example, forest ecosystem,
old-growth ecosystem, or range ecosystem; a spatially explicit, relatively homogeneous unit of
the earth that includes all interacting organisms and elements of the abiotic environment within its
boundaries; an ecosystem is commonly described in terms of its: (1) composition—the biological
elements within the different levels of biological organization, from genes and species to
communities and ecosystems; (2) structure—the organization and physical arrangement of
biological elements such as, snags and down woody debris, vertical and horizontal distribution of
vegetation, stream habitat complexity, landscape pattern, and connectivity; (3) function—
ecological processes that sustain composition and structure, such as energy flow, nutrient cycling
and retention, soil development and retention, predation and herbivory, and natural disturbances
such as wind, fire, and floods; and (4) connectivity (See connectivity)
ecosystem diversity the variety and relative extent of ecosystems
ecosystem drivers any natural or human-induced factor that directly or indirectly causes a
change in an ecosystem. Examples include climate change, fire events, invasive species and
flooding.
ecosystem services benefits people obtain from ecosystems, including: (1) provisioning services,
such as clean air and fresh water, energy, fuel, forage, fiber, and minerals; (2) regulating services,
such as long term storage of carbon; climate regulation; water filtration, purification, and storage;
soil stabilization; flood control; and disease regulation; (3) supporting services, such as
pollination, seed dispersal, soil formation, and nutrient cycling; and (4) cultural services, such as
educational, aesthetic, spiritual and cultural heritage values, recreational experiences and tourism
opportunities
ecosystem stressors factors that may directly or indirectly degrade or impair ecosystem
composition, structure or ecological process in a manner that may impair its ecological integrity,
such as an invasive species, loss of connectivity, or the disruption of a natural disturbance regime
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ecotone a zone of transition between two distinctly different plant communities, where they meet
and integrate. It may be narrow or wide; local (between a field and forest) or regional (between
forest and grassland ecosystems); gradual or manifested as a sharp boundary line. This zone
usually exhibits competition between organisms common to both communities.
edge the outer band of a patch that has an environment significantly different from the interior of
the patch.
edge effects changes in ecological community due to the rapid creation of abrupt edges in large
patches of previously undisturbed habitat. For old growth habitat, this is where sun, wind,
predators, competitors, etc., can penetrate further into what was previously interior forest. For
Western Montana forests, the edge effect generally affects the forest for a distance upto 2 to 4
times the average tree height of the stand
endangered species any species, plant, or animal that is in danger of extinction throughout all or
a significant portion of its range. Endangered species are identified by the Secretary of the
Interior in accordance with the 1973 Endangered Species Act.
endemic a species whose natural occurrence is confined to a certain region and whose
distribution is relatively limited (vertebrate biology). A population that is at equilibrium or low
density (invertebrate biology or pathology).
environmental assessment (EA) a public document that provides sufficient evidence and
analysis for determining whether to prepare an environmental impact statement (EIS) or a finding
of no significant impact, aids an agency’s compliance with the National Environmental Policy Act
when no EIS is necessary, and facilitates preparation of a statement when one is necessary (40
Code of Federal Regulations 1508.9; Forest Service Handbook 1909.15, Chapter 40).
environmental document refers to an environmental assessment, environmental impact
statement, finding of no significant impact, categorical exclusion, and notice of intent to prepare
an environmental impact statement.
environmental impact statement a detailed written statement as required by section 102(2)(C)
of the National Environmental Policy Act of 1969 (40 Code of Federal Regulations (CFR)
1508.11; 36 CFR 220).
even-aged stand a stand of trees composed of a single age class. Usually trees are within +-20
years of each other.
epidemic (outbreak) the rapid spread, growth, and development of pathogen or insect
populations that affect large numbers of a host population throughout an area at the same time.
extirpation the local disappearance of a species, as opposed to extinction, which is global
disappearance.
fine fuels fast-drying dead or live fuels, generally characterized by a comparatively high surface
area –to-volume ratio, which are less than 1/4 –inch in diameter and having a timelag of one hour
or less. These fuels (grass, leaves, needles, etc.) ignite readily and are consumed rapidly by fire
when dry. [NWCG]
fire exclusion the disruption of a characteristic pattern of fire intensity and occurrence (primarily
through fire suppression).
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fire hazard the potential fire behavior for a fuel type, regardless of the fuel type’s weatherinfluenced fuel moisture content or its resistance to fireline construction. Assessment is based on
physical fuel characteristics, such as fuel arrangement, fuel load, condition of herbaceous
vegetation, and presence of elevated fuels.
fire risk the probability or chance of fire starting determined by the presence and activities of
causative agents.
fire regimes the ecological effects of frequency, intensity, extent, season, and synergistic
interactions with other disturbances, such as insects and disease, classified into generalized levels
of fire severity. The periodicity and pattern of naturally occurring fires in a particular area or
vegetative type, described in terms of frequency, biological severity, and aerial extent (Anderson
1982). The five natural fire regimes follow:
I
II
III
IV
V

0- to 35-year frequency and low (surface fires most common) to mixed severity (less
than 75 percent of the dominant overstory vegetation replaced);
0- to 35-year frequency and high (stand replacement) severity (greater than 75 percent
of the dominant overstory vegetation replaced);
35- to 100+ -year frequency and mixed severity (less than 75 percent of the dominant
overstory vegetation replaced);
35- to100+ -year frequency and high (stand replacement) severity (greater than 75
percent of the dominant overstory vegetation replaced);
200+ -year frequency and high (stand replacement) severity.

fire suppression (fire control) all of the work and activities connected with fire extinguishing
operations, beginning with discovery and continuing until the fire is completely extinguished.
fire-adapted species plant species that have evolutionary adaptations to survive and thrive in an
ecosystem where fire is a primary driver. These include tree species that are termed fire-tolerant
(see fire-tolerant species) as well as trees and other plant species that have a myriad of other
types of adaptations. Some of the other adaptations are the serotinous cones of lodgepole pine
(opening only when heated in a fire); fast early tree growth for rapid site domination; rhizomatous
(below ground) root systems or root crowns; seeds with hard, fire resistant seed-coats; or very
light, wind-spread seed.
fire-intolerant species in the context of the FNF assessment, tree species susceptible to severe
damage or mortality in a fire event. Characteristics typically include thin bark at maturity, crowns
that retain lower branches (close to the ground), less protected buds and needles. Subalpine fir,
grand fir and spruce are fire intolerant species in the Flathead National Forest.
fire-tolerant species in the context of the FNF assessment, tree species resistant to severe
damage or mortality in a fire event. Characteristics include thick bark at maturity, readily selfpruning (lower branches are shed as the tree grows), protected buds. Examples on the Flathead
National Forest are western larch, ponderosa pine and to a lesser extent Douglas-fir.
fish passage clear access for migrating fish through a potential barrier.
flame length the distance between the flame tip and the midpoint of the flame depth at the base
of the flame (generally the ground surface), an indicator of fire intensity. [NWCG]
focal species a small subset of species whose status permits inference to the integrity of the
larger ecological system to which it belongs and provides meaningful information regarding the
effectiveness of the plan in maintaining or restoring the ecological conditions to maintain the
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diversity of plant and animal communities in the plan area. Focal species would be commonly
selected on the basis of their functional role in ecosystems.
forage all browse and non-woody plants available to livestock or wildlife for feed.
forb any herbaceous (herb-like) plant other than grass or grass-like plants.
forest health the perceived condition of a forest derived from concerns about such factors as its
age, structure, composition, function, vigor, presence of unusual levels of insects or disease, and
resilience to disturbance. Note: perception and interpretation of forest health are influenced by
individual and cultural viewpoints, land management objectives, spatial and temporal scales, the
relative health of the stands that comprise the forest, and the appearance of the forest at a point in
time. A useful way to communicate about the current condition of the forest, especially with
regard to the ability of the ecosystem to respond to disturbances.
forest land land at least 10 percent occupied by forest trees of any size or formerly having had
such tree cover and not currently developed for non-forest uses. Lands developed for non-forest
use include areas for crops, improved pasture, residential or administrative areas, improved roads
of any width and adjoining road clearing, and power line clearings of any width.
forest management the practical application of biological, physical, quantitative, managerial,
economic, social, and policy principles to the regeneration, management, utilization, and
conservation of forests to meet specified goals and objectives while maintaining the productivity
of the forest. NOTE: forest management includes management for aesthetics, fish, recreation,
urban values, water, wilderness, wildlife, wood products, and other forest resource values
forest structure a complex three-dimensional construct consisting of the various horizontal and
vertical physical elements of the forest, including tree diameters, tree heights, tree ages, stand
density, canopy layers, quantity/quality of deadwood, herbaceous species, and the clumpiness of
the stand. There is no one measure to quantify or describe structure. Often individual forest
attributes are described and integrated to evaluate forest structure, such as tree sizes or ages or
number of canopy layers.
forest system road See National Forest System Road
forest type a category of forest usually defined by its vegetation, particularly its dominant
vegetation as based on percentage cover of trees, e.g., subalpine fir/spruce; lodgepole pine.
forested connectivity connectivity for wildlife species that prefer to remain within or close to
forested cover.
forested riparian linkages areas of forested cover along and connecting adjacent riparian
features, such as streams, ponds, and wetlands.
fragmentation the alteration of a large habitat patch to create isolated or tenuously connected
patches of the original habitat that are interspersed with an extensive mosaic of other habitat
types. This may result in the reduction of total habitat area, increased isolation of patches, and
reduced connectivity between patches of natural vegetation. This occurs naturally through such
agents as fire, landslides, windthrow, and insect attack, or due to forest management activities
including timber harvesting and related activities.
fuel management Act or practice of controlling flammability and reducing resistance to control
of wildand fuels through mechanical, chemical, biological or manual means, or by fire, in support
of land management objectives. [NWCG]
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fuel model a set of surface fuel bed characteristics (load and surface-area-to-volume-ratio by size
class, heat content, and depth) organized for input to a fire model. Standard fuel models (e.g.,
Anderson 1982) have been stylized to represent specific fuel conditions.
fuels reduction zone areas in which continuous high hazard fuels are broken up. These zones are
designed to increase firefighter safety and reduce resistance to fire control efforts. Fuels
reductions zones may be of any size or shape. They may have a higher number of snags, down
logs, and canopy closure than other fuels treatment zones. They are recognized as being a
significant portion of a complete fuels management program.
fuel treatment manipulation or removal of fuels to reduce the likelihood of ignition and/or lessen
potential damage and resistance to control (e.g. lopping, chipping, crushing, piling and burning).
[NWCG]
geographic area a spatially contiguous land area identified within the planning area. A
geographic area may overlap with a management area.
geographic information system (also known as GIS) computer software that that links database
software to graphics (spatially explicit) software and provides database and analytic capabilities.
genotype an individual’s hereditary (genetic) constitution.
goal the end state, aspiration, or purpose that reflects what a decision maker hopes to achieve —
note 1. a goal is normally expressed in broad, general terms (without specific target dates or
quantities) or specifically stated in the context of goal criteria —note 2. goal statements form the
principal basis from which objectives are developed
gradient (stream) the slope of a streambed.
ground-based logging system a log skidding method using tracked or wheeled tractors. These
tractors or “skidders” typically operate on gentle slopes. Steeper slopes may require cable logging
systems.
group selection method a cutting method to develop and maintain uneven-aged stands by the
removal of small groups of trees (generally up to ½ acre in size) at periodic intervals to meet a
predetermined goal of size distribution and species composition in remaining stands.
ground fire a fire that burns organic material beneath the surface, such as duff, organic soils,
roots, and rotten buried logs. [NWCG]
habitat type an aggregation of plant communities of similar biophysical characteristics, and
similar function and response to disturbances. A habitat type will produce similar plant
communities at climax. See also potential vegetation type.
historical range of variability (HRV) the variation in ecological conditions resulting from
disturbance regimes and other natural influences under which the ecosystem and forests evolved.
Typically refers to the period prior to the dramatic changes in human land uses and patterns
beginning with the influx of European-Americans about the mid-1800s. HRV is considered
valuable for providing a context or frame of reference to evaluate current ecosystem conditions
and understanding what an ecologically healthy and sustainable condition might look like. or
natural range of variation
home range an area, from which intruders may or may not be excluded, to which an individual
restricts most of its usual activities.
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inherent capability of the plan area the ecological capacity or ecological potential of an area
characterized by the interrelationship of its physical elements, its climatic regime, and natural
disturbances.
initial attack a planned response to a wildfire given the wildfire’s potential fire behavior. The
objective of initial attack is to stop the fire and put it out in a manner consistent with firefighter
and public safety and values to be protected. [NWCG]
integrated resource management multiple use management that recognizes the interdependence
of ecological resources and is based on the need for integrated consideration of ecological, social,
and economic factors
interdisciplinary team a group of individuals with different training assembled to resolve an
issue or perform a task. The team is assembled out of recognition that no one scientific discipline
is sufficiently broad to adequately resolve an issue. Participants bring different points of view to
each issue or problem.
interior habitat forest interior conditions found deep within forests, away from the effect of
open areas. Forest interior conditions include particular microclimates found within large forested
areas. Interior conditions are achieved at a point where environmental conditions within a patch
are no longer influenced by edge effects, such as light intensity, temperature, wind, relative
humidity, and snow accumulation and melt.
intermediate harvest any removal of trees from a stand between the time of its formation and a
regeneration harvest. Most commonly applied intermediate cuttings are release, thinning,
improvement, and salvage.
intermittent stream a stream that flows only at certain times of the year when it receives water,
usually from springs or a surface source such as melting snow.
key ecosystem characteristics : the dominant ecological characteristics that describe the
composition, structure, function and connectivity of terrestrial, aquatic and riparian ecosystems
that are relevant to addressing important concerns about the land management plan.
Characteristics that are important to establishing or evaluating plan components that would
support ecological conditions to maintain or restore the ecological integrity of ecosystems in the
plan area
ladder fuels: fuels which provide vertical continuity between strata, thereby allowing fire to
carry from surface fuels into the crowns of trees or shrubs with relative ease. They help initiate
and assure the continuation of crowning.
land management plan consistent with the Multiple-Use Sustained-Yield Act of 1960 (16
U.S.C.
528–531) (MUSYA), the Forest Service manages the NFS to sustain the multiple use of its
renewable resources in perpetuity while maintaining the long-term health and productivity of the
land. Resources are managed through a combination of approaches and concepts for the benefit of
human communities and natural resources. Land management plans guide sustainable, integrated
resource management of the resources within the plan area in the context of the broader
landscape, giving due consideration to the relative values of the various resources in particular
areas (36 Code of Federal Regulations 219.1(b)).
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landscape a defined area irrespective of ownership or other artificial boundaries, such as a spatial
mosaic of terrestrial and aquatic ecosystems, landforms, and plant communities, repeated in
similar form throughout such a defined area.
landtype an inventory map unit with relatively uniform potential for a defined set of land uses.
Properties of soils landform, natural vegetation, and bedrock are commonly components of
landtype delineation used to evaluate potentials and limitations for land use.
late-seral/successional stage as pertaining to forested ecosystems of the Flathead National
Forest - a stage of development of an ecosystem generally 140+ years old. Trees typically average
>16” d.b.h. Structural conditions vary considerably among different stands (such as tree density,
number of canopy layers, etc).
linkage (habitat) or linkage areas are broad ranges of connectivity or combinations of landscape
structural factors that allow a species or multiple species of wildlife to move through, and/or live
within, areas influenced by human actions. Linkage habitat may include areas used for dispersal
or exploratory movements.
lynx analysis unit (LAU) landscape units that approximate the size of a female lynx annual
home range (appropriate to the geographic area) and encompass all seasonal habitats. These may
also include areas of non-lynx habitat, such as open meadows, especially in mountainous regions.
An LAU is a unit for which the effects of a project (including direct, indirect and cumulative
effects) would be analyzed; its boundaries should remain constant.
maintain in reference to an ecological condition: to keep in existence or continuance of the
desired ecological condition in terms of its desired composition, structure, and processes.
Depending upon the circumstance, ecological conditions may be maintained by active or passive
management or both.
management area a land area identified within the planning area that has the same set of
applicable plan components. A management area does not have to be spatially contiguous.
management system (timber) a management system including even-aged management and
uneven-aged management.
matrix habitat the portion of the landscape in which habitat patches and corridors are
"embedded." The role played by matrix habitat will depend both on its composition and on the
unique behavioral response of the species under consideration. For Canada lynx, for example,
matrix habitat is defined as habitat that occurs between patches of boreal forest in close
juxtaposition (at the scale of a lynx home range) such that lynx are likely to travel through matrix
while accessing patches of boreal forest within a home range.
MBF and MMBF thousand board feet and million board feet, respectively. A specialized unit of
measure for the volume of lumber in the United States and Canada. One board foot is the volume
of a one-foot length of a board one foot wide and one inch thick.
mean annual increment of growth (also, culmination of mean annual increment of growth) the
total increment of increase in volume of a stand (standing crop plus thinning removals) up to a
given age divided by that age. Culmination of mean annual increment of growth is the age in the
growth cycle of an even-aged stand at which the average annual rate of increase of volume is at a
maximum. In land management plans, mean annual increment is expressed in cubic measure and
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is based on the expected growth of stands, according to intensities and utilization guidelines in the
plan.
mesic moderately moist.
metapopulation a collection or set of local populations living where discrete patches of the area
are habitable and the intervening regions are not; a basic demographic unit composed of a set of
populations in different habitat patches linked by the movement of individuals.
mid-seral/successional stage as pertaining to forested ecosystems of the Flathead National
Forest - a stage of development of an ecosystem from approximately 40 to 120 (or up to140)
years old. Trees are typically 5 to 18 inches average d.b.h. (small to medium size). Other stand
structural characteristics will vary considerably among stands, such as density, species, heights,
canopy layers.
mixed-severity fire regime mixed-severity fire regime areas can experience the full range of fire
severity during either a single event or consecutive events. In other words, mixed-severity fire
regime areas may experience fires of intermediate effects, often consisting of fine-grained spatial
patterns resulting from a mosaic of varying severity.
monitoring a systematic process of collecting information to evaluate effects of actions or
changes in conditions or relationships.
montane of, growing in, or inhabiting mountain areas.
multiple use the management of all the various renewable surface resources of the National
Forest System so that they are utilized in the combination that will best meet the needs of the
American people; making the most judicious use of the land for some or all of these resources or
related services over areas large enough to provide sufficient latitude for periodic adjustments in
use to conform to changing needs and conditions; that some lands will be used for less than all of
the resources; and harmonious and coordinated management of the various resources, each with
the other, without impairment of the productivity of the land, with consideration being given to
the relative values of the various resources, and not necessarily the combination of uses that will
give the greatest dollar return or the greatest unit output, consistent with the Multiple-Use
Sustained-Yield Act of 1960 (16 United States Code 528–531).
National Forest System all national forest lands reserved or withdrawn from the public domain
of the United States, all national forests lands acquired through purchase, exchange, donation, or
other means, the national grasslands and land utilization projects administered under Title III.
National Forest System Road a road wholly or partly within or adjacent to and serving the
National Forest System that is necessary for the protection, administration, and utilization of the
National Forest System and the use and development of its resources.
Native knowledge a way of knowing or understanding the world, including traditional ecological
and social knowledge of the environment derived from multiple generations of indigenous
peoples’ interactions, observations, and experiences with their ecological systems. Native
knowledge is place-based and culture-based knowledge in which people learn to live in and adapt
to their own environment through interactions, observations, and experiences with their
ecological system. This knowledge is generally not solely gained, developed by, or retained by
individuals, but is rather accumulated over successive generations and is expressed through oral
traditions, ceremonies, stories, dances, songs, art, and other means within a cultural context.
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native species an organism that was historically or is present in a particular ecosystem as a result
of natural migratory or evolutionary processes; and not as a result of an accidental or deliberate
introduction into that ecosystem. An organism’s presence and evolution (adaptation) in an area
are determined by climate, soil, and other biotic and abiotic factors.
Natural range of variation (NRV) spatial and temporal variation in ecosystem characteristics
under historic disturbance regimes during a reference period. Synonymous with HRV.
natural regeneration renewal of a tree crop by natural seeding, sprouting, suckering, or
layering.
no-action alternative the management direction, activities, outputs, and effects most likely to
exist in the future if the current plan would continue unchanged.
non-attainment areas areas within the State that exceed the national ambient air quality
standards are classified as non-attainment.
noxious weed any exotic plant species established or that may be introduced in the area, which
may render land unfit for agriculture, forestry, livestock, wildlife, or other beneficial uses.
objection the written document filed with a reviewing officer by an individual or entity seeking
predecisional administrative review of a plan, plan amendment, or plan revision.
old growth ecosystems that are distinguished by old trees and related structural attributes. This is
deliberately very generic, as the use of the term old growth and definitions for old growth vary
substantially by ecological regions, forest types, local conditions, literature source, and a host of
other factors. In the context of the Flathead National Forest ecosystem and the development of the
revised Forest Plan, definitions for old growth are those provided within the document titled “Old
Growth Forest Types of the Northern Region (Green et al. 1992 (errata corrected 12/11)).
old-growth associated species the group of 31 wildlife species that is associated with oldgrowth forest plant communities on the Flathead National Forest.
old-growth habitat a community of forest vegetation that is characterized by a diverse stand
structure and composition along with a significant showing of decadence. The stand structure will
typically have multi-storied crown heights and variable crown densities. There is a variety of tree
sizes and ages ranging from small groups of seedlings and saplings to trees of large diameters
exhibiting a wide range of defect and breakage both live and dead, standing and down. The time
it takes for a forest stand to develop into old-growth condition depends on many local variables
such as forest type, habitat type, and climate. Natural chance events involving forces of nature
such as weather, insect, disease, fire, and the actions of man also affects the rate of development
of old-growth stand conditions.
open motorized route density (OMRD) as defined by the draft Grizzly Bear Conservation
Strategy includes: all Federal, State, and Tribal roads and motorized trails that are open to public
use for any part of the year and motorized routes closed by sign only. All roads are included in
the database. However non-motorized trails, highway, county, private, decommissioned, or
revegetated roads are not included in the calculations.
open motorized route density (OMRD) as defined by the IGBC Task Force Report (1998) and
used for Flathead NF Amendment 19 implementation, includes open roads and open motorized
trails. Density calculations use GIS moving window routines to display density as a percentage in
a defined density category. The analysis area for OMRD approximates the size of an annual
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home range for an adult female grizzly bear, or a bear management subunit. (OMRD has also
been referred to as OMAD, or open motorized access density, and also as OMD, which is not the
same as “unrestricted road density”).
overstory the portion of the trees that form the uppermost canopy layer in a forest of more than
one story.
passive crown fire a crown fire in which individual or small groups of trees torch out, but solid
flaming in the canopy cannot be maintained except for short periods. Passive crown fire
encompasses a wide range of crown fire behavior from the occasional torching of an isolated tree
to a nearly active crown fire. Also called torching and candling.
patch areas distinguished from their surroundings by environmental discontinuities, such as a
patch of early seral/structural stage forest surrounded by mid-seral and late-seral structural stage
forest.
perennial streams streams that flow continuously throughout most years and whose upper
surface generally stands lower than the water table in the region adjoining the stream.
persistence continued existence.
phenotype the observable characteristics or constitution of an organism..
plan area the National Forest System lands covered by a plan.
plan or land management plan a document, or set of documents, that provides management
direction for an administrative unit of the National Forest System developed under the
requirements of the 2012 planning rule or a prior planning rule.
plant and animal community a naturally occurring assemblage of plant and animal species
living within a defined area or habitat.
pole a tree at least 5 inch d.b.h. and smaller than 8 inch d.b.h.
potential habitat (wildlife) habitat that is likely to be occupied by a wildlife species or group of
species, currently or in the near future.
potential vegetation type or group (PVT or PVG) groupings of habitat types on the basis of
similar biophysical environments, such as climate, slope and soil characteristics. This biophysical
environment influences the vegetation characteristics and ecosystem processes that occur. The
vegetation communities and conditions that would develop over time given no major natural or
human disturbances (i.e., the climax plant community) would be similar within a particular PVT
classification.
precommercial thinning the selective felling, deadening, or removal of trees in a young stand
primarily to accelerate diameter increment on the remaining stems, maintain a specific stocking
or stand density range, and improve the vigor and quality of the trees that remain.
prescribed burning or prescribed fire any fire ignited by management actions to meet specific
objectives. A written, approved prescribed fire plan must exist, and NEPA requirements (where
applicable) must be met, prior to ignition. [NWCG]
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productivity the capacity of National Forest Service lands and their ecological systems to
provide the various renewable resources in certain amounts in perpetuity. In land management,
productivity is an ecological term, not an economic term.
project an organized effort to achieve an outcome on National Forest Service lands identified by
location, tasks, outputs, effects, times, and responsibilities for execution.
proposed action in terms of the National Environmental Policy Act, the project, activity, or
action that a federal agency intends to implement or undertake, and which is the subject of an
environmental analysis.
proposed species any species of fish, wildlife, or plant that is proposed by the U.S. Fish and
Wildlife Service or the National Marine Fisheries Service in the Federal Register to be listed
under Section 4 of the Endangered Species Act.
public involvement a process designed to broaden the information base upon which agency
decisions are made by informing the public about Forest Service activities, plans, and decisions,
and participation in the planning processes which lead to final decision making.
public issue a subject or question of widespread public interest identified through public
participation relating to management of National Forest System lands.
reach a length of stream channel, lake, or inlet exhibiting, on average, uniform hydraulic
properties and morphology.
rearing habitat in the case of juvenile westslope cutthroat trout, this is primarily the pool
environment in streams.
reclamation (road) the act of taking a National Forest System road out of the system and no
longer allowing motorized travel. Some drainage features may be removed and vegetation is
allowed to grow on the road surface. The road prism is not altered and the road may be put back
into service with usually a small amount of reconditioning.
recovery (threatened or endangered species) the improvement in the status of a listed species to
the point at which listing as federally endangered or threatened is no longer appropriate.
recovery plan a plan that details actions or conditions necessary to promote species recovery,
that is, improvement in the status of species listed under the Endangered Species Act to the point
at which listing is no longer appropriate. Plans are required for virtually all listed species.
recreation See sustainable recreation
recreation opportunity an opportunity to participate in a specific recreation activity in a
particular recreation setting to enjoy desired recreation experiences and other benefits that accrue.
Recreation opportunities include non-motorized, motorized, developed, and dispersed recreation
on land, water, and in the air. The six classes are described below:
Primitive (P) - The Primitive recreational opportunity spectrum (ROS) setting is large, remote,
wild, and predominately unmodified landscapes. There is no motorized activity and little
probability of seeing other people. Primitive ROS settings are managed for quiet solitude away
from roads, people, and development. There few, if any facilities or developments. Most of the
primitive ROS settings coincide with designated wilderness boundaries.
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Semi-Primitive Non-Motorized (SPNM) - Semi-Primitive Non Motorized ROS settings
include areas of the forest managed for non-motorized use. Mountain bikes and other
mechanized equipment are often present. Rustic facilities are present for the primary purpose of
protecting the natural resources of the area. These settings are not as vast or remote as the
primitive ROS settings, but offer opportunities for exploration, challenge, and self-reliance.
Semi-Primitive Motorized (SPM) - Semi-Primitive Motorized ROS settings areas of the
forests are managed for backcountry motorized use on designated routes. Routes are designed
for off highway vehicles (OHVs) and other high clearance vehicles. This setting offers visitors
motorized opportunities for exploration, challenge, and self-reliance. Mountain bikes and other
mechanized equipment are also sometimes present. Rustic facilities are present for the primary
purpose of protecting the natural resources of the area or providing portals to adjacent areas of
primitive, or semi-primitive, non-motorized areas.
Roaded Natural (RN) - This setting is managed as natural appearing with nodes and corridors
of development that support higher concentrations of use, user comfort, and social interaction.
The road system is well defined and can typically accommodate sedan travel. System roads also
provide easy access to adjacent in semi-primitive motorize, semi-primitive non-motorized and
primitive areas.
Rural (R) - Settings represent the most developed recreation sites and modified natural settings
Facilities are designed primarily for user comfort and convenience.
Urban (U) – Area is characterized by a substantially urbanized environment although the
background may have natural appearing elements. Highly developed ski areas and resorts are
examples of urban class on NFS lands..
recreation setting the social, managerial, and physical attributes of a place that, when combined,
provide a distinct set of recreation opportunities. The Forest Service uses the recreation
opportunity spectrum to define recreation settings and categorize them into six distinct classes:
primitive, semi-primitive non-motorized, semi-primitive motorized, roaded natural, rural, and
urban.
reforestation the renewal of forest cover by planting, seeding, and natural means (such as seed
from existing trees on the site).
regeneration the renewal of a forest, whether by natural or artificial means. This term may also
refer to a tree crop itself
regeneration method a cutting method that regenerates a stand. Includes clearcut, seedtree and
shelterwood cutting methods.
rehabilitation (road) the act of maintaining a road and improving drainage features, usually to
meet best management practices standards.
resilience ecology the capacity of a (plant) community or ecosystem to maintain or regain
normal function and development following disturbance. See also forest health and ecosystem
resilience.
restoration the process of assisting the recovery of an ecosystem that has been degraded,
damaged, or destroyed; ecological restoration focuses on reestablishing the composition,
structure, pattern, and ecological processes necessary to facilitate terrestrial and aquatic
ecosystems sustainability, resilience, and health under current and future conditions
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restore to renew by the process of restoration. See also restoration.
restricted road a road on which motorized vehicle use is restricted during the entire non-denning
period, with the exception of snowmobile use, which is allowed on some restricted roads, as
specified in Flathead NF plan. The road requires physical obstruction, and motorized vehicle use
during prohibited periods is legally restricted by order. On the Flathead NF the non-denning
season is defined as that period from April 1 through November 30. For purposes of Amendment
19, all restricted roads will be included in calculating total motorized access route density.
Seasonally restricted roads, that are open during the non-denning period, will be considered open
for the purpose of calculating open road density. An exception is roads that are open for
snowmobile use, where all other motorized use is restricted during the non-denning season. These
roads will be considered closed for the purpose of calculating open road density.
riffle a shallow rapid where the water flows swiftly over completely or partially submerged
obstructions (rocks, etc.) to produce surface agitation, but standing waves are absent.
riparian areas three-dimensional ecotones of interaction that include terrestrial and aquatic
ecosystems that extend down into the groundwater, up above the canopy, outward across the
floodplain, up the near-slopes that drain to the water, laterally into the terrestrial ecosystem, and
along the water course at variable widths.
riparian ecosystem a transition between the aquatic ecosystem and the adjacent upland
terrestrial ecosystem. A riparian ecosystem is identified by soil characteristics and by distinctive
vegetative communities that require free or unbounded water.
riparian habitat conservation area (RHCA) portions of watersheds where riparian-dependent
resources receive primary emphasis and management activities are subject to specific standards
and guidelines. RHCAs are determined according to INFISH guidelines.
riparian landtype integrated map units of the types of riparian habitats based on topography,
substrate materials (i.e., clays or boulders), and associated vegetation.
riparian management zone portions of a watershed where riparian-dependent resources receive
primary emphasis, and for which plans include plan components to maintain or restore riparian
functions and ecological functions.
riparian wildlife habitat riparian habitats occur along lakes, rivers, streams, springs, and seeps
where the vegetation and microclimate are influenced by year-round or seasonal water and
associated high water tables. plant and animal species in these areas are more productive and
diverse than on nearby uplands, making these areas very important to many wildlife species.
risk a combination of the likelihood that a negative outcome will occur and the severity of the
subsequent negative consequences.
salvage harvest the cutting of trees that are dead, dying, or deteriorating (e.g. because they are
materially damaged by fire, wind, insect, fungi, or other injurious agents), usually to obtain
monetary value that would otherwise be lost.
sapling a young tree that is larger than a seedling but smaller than a pole or small tree; typically
5 to about 25 feet tall and 1 to 5 inch d.b.h.
sawtimber trees or logs cut from trees with minimum diameter (typically greater than 6 or 7
inches d.b.h.) and length and with stem quality suitable for conversion to lumber.
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scarification the removal of the surface organic material (duff) to the surface of the underlying
mineral soil.
scenic character a combination of the physical, biological, and cultural images that gives an
area its scenic identity and contributes to its sense of place; scenic character provides a frame of
reference from which to determine scenic attractiveness and to measure scenic integrity
scoping process an early and open process for determining the scope of issues to be addressed
and for identifying the significant issues related to the proposed action. Identifying the
significant environmental issues deserving of study and de-emphasizing insignificant issues,
narrowing the scope of the environmental impact statement accordingly (Reg. CEQ regulations,
40 CFR 1501.7).
secure core habitat as defined by the draft Grizzly Bear Conservation Strategy, is an area more
than 500 meters (0.3 miles) from an open motorized route (road or motorized trail), or helicopter
flight line meeting the definition of “recurring.” Must be greater than or equal to 2,500 acres in
size. “Recurring” is defined as multiple trips per day for more than two consecutive days.
security the protection inherent in any situation that allows a wildlife species to remain in a
defined area despite an increase in stress or disturbance, such as that associated with hunting
season. The components of security include vegetation, topography, the size of the blocks of
vegetation, road density, distance from roads, intensity of the disturbance, and seasonal timing.
For elk, security areas should be greater than or equal to 250 acres in size, greater than or equal to
½ mile from an open road during the hunting season.
security core as defined by Flathead NF Amendment 19, is an area is at least 0.3 miles from open
roads and high-intensity, non-motorized trails, greater than or equal to 2,500 acres in size.
Restricted roads may occur within the security core area, provided they have substantial immobile
closure devices and a legal closure order during the non-denning season. An exception is
snowmobile use, which is allowed in the areas defined by Amendment 24.
sediment solid material, both mineral and organic, that is in suspension, being transported, or
has been moved from its site of origin by air, water, gravity, or ice.
seedling a young tree that has just germinated but has not yet reached sapling size. Typically 1 to
5 feet tall.
seedling/sapling a size category for forest stands in which trees less than 5 inches in diameter
and less than about 25 feet tall are the predominant vegetation.
seedtree method a cutting method to regenerate a stand in which nearly all trees are removed
from an area, except for a small number of trees that are left singly or in small groups.
seedtree with reserves the application of the seedtree method with the intention of retaining or
reserving all or a portion of the seed trees for future stand structure.
selection method a cutting method to regenerate a forest stand and maintain an uneven-aged
structure, by periodically removing some trees in all size classes either singly or in small groups
or strips.
sensitive species A term defined in the 1982 planning rule as those wildlife and plant species
identified by the Regional Forester for which population viability is a concern because of
significant current or predicted downward trends in (a) population numbers or density, or (b)
habitat capability that would reduce a species’ existing distribution.
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seral a biotic community that is developmental; a transitory stage in an ecologic succession.
seral/structural stage a stage of development of an ecosystem from a disturbed, relatively
unvegetated state to a complex, mature plant community.
severity refers to the ecological effects of fires, usually on the dominant organisms of the
ecosystem, such as the trees.
shade-intolerant species of plants that do not grow well or die from the effects of too much
shade.
shade-tolerant species of plants that can develop and grow in the shade of other plants.
shelterwood method a cutting method to regenerate an even-aged stand in which some of the
mature trees are left to provide shelter for regeneration (more than is left in a seedtree method). It
may be done uniformly throughout the stand, in strips, or in groups. Regeneration may be natural
or artificial.
shelterwood with reserves the application of the shelterwood method with the intention of
retaining or reserving all or a portion of the shelterwood trees for future stand structure.
silviculture the theory and practice of controlling the establishment, composition, growth, and
quality of forest stands in order to achieve the objectives of management.
silvicultural prescription a written document that describes management activities needed to
implement silvicultural treatment or treatment sequence. The prescription documents the results
of the analysis during the diagnosis phase.
silvicultural systems a management process whereby forests are tended, harvested, and
replaced, resulting in a forest of distinctive form. It includes all cultural management practices
performed during the life of the stand, such as regeneration cutting, thinning, and use of
genetically improved tree seeds and seedlings to achieve multiple resource benefits.
site preparation a general term for a variety of activities that remove competing vegetation,
slash, and other debris that may inhibit the reforestation effort.
site productivity production capability (typically in terms of the plant component) of a specific
area of land.
skidding moving logs or felled trees from the stump to a landing, usually with the forward end
supported off the ground.
skyline corridors linear areas cleared of vegetation for cable logging systems.
skyline logging a type of cable logging system in which a suspended skyline cable is stationary
and a carriage moves along it carrying logs above the ground, from the felling site to the landing.
slash the residue left on the ground after felling and other silvicultural operations, or that has
accumulated there as a result of storms, fire, or natural pruning.
snag a standing dead tree usually greater than 5 feet in height and 6 inches in diameter at breast
height.
social sustainability See sustainability
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soil productivity the capacity of a soil to produce a specific crop such as fiber and forage, under
defined levels of management. It is generally dependent on available soil moisture and nutrients,
and the length of the growing season.
sole source aquifer underground water supply designated by the Environmental Protection
Agency (EPA) as the “sole or principle” source of drinking water for an area as established under
section 1424(e) of the Safe Drinking Water Act (42 U.S.C. 300h-3(e)).
source water protection areas the area delineated by a State or Tribe for a public water system
(PWS) or including numerous PWSs, whether the source is ground water or surface water or
both, as part of a State or tribal source water assessment and protection program (SWAP)
approved by Environmental Protection Agency under section 1453 of the Safe Drinking Water
Act (42 U.S.C. 300h-3(e)).
spawning gravel small gravels (1/4 to 1.0 inch diameter) in streams grouped in areas of about
one square foot or larger with good water circulation through them.
spawning habitat areas of substrate that provide well-oxygenated and suitable sized gravels for
fish spawning.
species a group of actually or potentially interbreeding populations that is reproductively isolated
from all other kinds of organisms.
species of conservation concern (SCC) is a species, other than federally recognized threatened,
endangered, proposed, or candidate species, that is known to occur in the plan area and for which
the
regional forester has determined that the best available scientific information indicates substantial
concern about the species’ capability to persist over the long-term in the plan area (36 Code of
Federal Regulations 219.9).
Species of concern or (SOC) are Montana native taxa that are at-risk due to declining population
trends, threats to their habitats, restricted distribution, and/or other factors. Designation as a
Montana Species of Concern or Potential Species of Concern is based on the Montana Status
Rank, and is not a statutory or regulatory classification. Rather, these designations provide
information that helps resource managers make proactive decisions regarding species
conservation and data collection priorities.
species of public interest (36 Code of Federal Regulations 219.6; Directives, part 13.35) include
one or more of the following:
a. Fish, wildlife and plant species commonly enjoyed and used by the public for
hunting, fishing, trapping, gathering, observing or sustenance.
b. The conditions and trends in the plan area are associated with these species.
c. The use and enjoyment of these species contributes to social and economic
sustainability.
spread rate the final headfire spread rate (in the direction of maximum spread).
stagnation a condition where plant growth is markedly reduced or even arrested through, e.g.,
competition, state of the soil, or disease.
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stand a community of trees or other vegetative growth occupying a specific area and sufficiently
uniform in composition (species), age, spatial arrangement, and conditions as to be
distinguishable from the other growth on adjoined lands, so forming a silvicultural or
management entity.
stand initiation the forest structural stage immediately following a stand replacement
disturbance. See early seral/successional stage
stand maintenance fire (non-lethal) fire that emphasizes the survival of the living overstory
vegetation.
stand replacement fire (lethal) fire that emphasizes the destruction of the living overstory
vegetation.
stand replacement fire regime stand-replacement fire regimes typically occur on lands that
historically experience lethal fires, where less than 10 percent of the forested canopy cover
remains after the fire.
stand-replacing disturbance an agent such as fire, blowdown, insect or disease epidemic, or
timber harvest, which kills or removes enough trees to result in an early seral/structural stage.
stem exclusion structural stage in this stage, trees initially grow fast and quickly occupy all the
growing space, creating a closed canopy. Because the trees are tall, little light reaches the forest
floor so understory plants (including smaller trees) are shaded and grow more slowly. Species
that need full sunlight usually die; shrubs and herbs may become dormant. New trees are
precluded by a lack of sunlight or moisture.
stocking a measure of timber stand density as it relates to the optimum or desired density to
achieve a given management objective.
streamside management zone an area adjacent to the bank of a stream or body of open water
where extra precaution is necessary to carry out forest practices in order to protect bank edges and
water quality.
stressors (ecology) see ecosystem stressors.
structure see forest structure.
subspecies subpopulations or races within a species that are distinguishable by morphological
characteristics and, sometimes, by physiological or behavioral characteristics.
substrate mineral and/or organic material that forms the streambed (i.e., stream bottom).
succession a predictable process of changes in structure and composition of plant and animal
communities over time. Conditions of the prior plant community or successional stage create
conditions that are favorable for the establishment of the next stage. The different stages in
succession are often referred to as “seral, or successional stages.”
summer range is that part of the overall range of a species where the majority of individuals are
located between spring green-up and the first heavy snowfall; in some areas winter range and
summer range may overlap.
surface fire fire that burns loose debris on the surface, which includes dead branches, leaves,
and low vegetation. [NWCG]
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surface fuels needle and leave litter, dead branches and boles, stumps, shrubs, and short trees,
and low stature living plants. [NWCG]
sustainability the capability to meet the needs of the present generation without compromising
the ability of future generations to meet their needs. For purposes of this part, “ecological
sustainability” refers to the capability of ecosystems to maintain ecological integrity; “economic
sustainability” refers to the capability of society to produce and consume or otherwise benefit
from goods and services including contributions to jobs and market and nonmarket benefits; and
“social sustainability” refers to the capability of society to support the network of relationships,
traditions, culture, and activities that connect people to the land and to one another, and support
vibrant communities.
sustainable recreation the set of recreation settings and opportunities on the National Forest
System that is ecologically, economically, and socially sustainable for present and future
generations.
sustained yield the achievement and maintenance in perpetuity of a high-level annual or regular
periodic output of the various renewable resources of the National Forest System without
impairment of the productivity of the land.
system road See National Forest System Road
temporary road a road constructed to facilitate forest management activities that is reclaimed
soon after the activity is completed. A temporary road may be reclaimed immediately after timber
harvesting is completed or may need to remain in use for up to five years to facilitate
reforestation and/or weed control operations.
thermal cover cover used by animals to ameliorate the chilling effects of winter weather or the
heating effects of summer weather.
threatened species any species, plant or animal, which is likely to become an endangered
species within the foreseeable future throughout all, or a significant portion, of its range.
Threatened species are identified by the Secretary of the Interior in accordance with the 1973
Endangered Species Act.
timber harvest the removal of trees for wood fiber use and other multiple-use purposes.
timber production the purposeful growing, tending, harvesting, and regeneration of regulated
crops of trees to be cut into logs, bolts, or other round sections for industrial or consumer use.
torching index the open (6.1-m) wind speed at which crown fire activity can initiate for the
specified fire environment.
total motorized route density (TMRD) as defined by the draft Grizzly Bear Conservation
Strategy, includes: all Federal, State, and Tribal roads and motorized trails, whether they are open
or closed. All roads are included in the database. However, non-motorized trails, highway,
county, private, decommissioned, or revegetated roads are not included in the calculations.
total motorized route density (TMRD) as defined by the IGBC Task Force Report (1998) and
used for implementation of Flathead NF Amendment 19, includes open and restricted roads and
motorized trails. Density calculations use GIS moving window routines to display density as a
percentage in a defined density category. The analysis area for TMRD approximates the size of an
annual home range for an adult female grizzly bear, or a bear management subunit. (TMRD has
also been referred to as TMAD, or total motorized access density, and also as TMD).
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travel habitat habitat used by a wildlife species for daily or periodic movements between areas
underburning a fire that consumes surface fuels but not trees and some large shrubs.
understory the trees and other woody species which grow under a more or less continuous cover
of branches and foliage formed collectively by the upper portion of adjacent trees and other
woody growth.
ungulate a former order of all hoofed mammals, now divided into the odd-toed and even-toed
groupings; used to refer to species such as deer, elk, moose, and mountain goats.
unrestricted road density the miles of road open seasonally or yearlong, divided by the square
miles of land, as applied in areas of the Flathead NF that are not covered by Amendment 19.
viable population a population of a species that continues to persist over the long term with
sufficient distribution to be resilient and adaptable to stressors and likely future environments (36
Code of Federal Regulations 219.19).
viewsheds visible portions of the landscape seen from viewpoints. Numerous viewpoints were
identified including residences, recreational facilities, and travelways.
water quality the physical, chemical, and biological properties of water.
water yield the runoff from a watershed, including groundwater outflow.
watershed a region or land area drained by a single stream, river, or drainage network; a
drainage basin.
watershed condition the state of a watershed based on physical and biogeochemical
characteristics and processes.
wetland areas that under normal circumstances have hydrophytic vegetation, hydric soils, and
wetland hydrology.
wild and scenic river a river designated by Congress as part of the National Wild and Scenic
Rivers System that was established in the Wild and Scenic Rivers Act of 1968 (16 United States
Code 1271(note), 1271-1287).
wilderness any area of land designated by Congress as part of the National Wilderness
Preservation System that was established in the Wilderness Act of 1964 (16 United States Code
1131-1136).
wildland fire a non-structure fire, other than prescribed fire, that occurs in the wildland. Any fire
originating from an unplanned ignition.
wildland-urban interface as defined by the Healthy Forest Restoration Act (HFRA), (A) an area
within or adjacent to an at-risk community that is identified in recommendations to the Secretary
in a community wildfire protection plan; or (B) in the case of any area for which a community
wildfire protection plan is not in effect—(i) an area extending 1⁄2-mile from the boundary of an
at-risk community; (ii) an area within 11⁄2 miles of the boundary of an at-risk community,
including any land that— (I) has a sustained steep slope that creates the potential for wildfire
behavior endangering the at-risk community; (II) has a geographic feature that aids in creating an
effective fire break, such as a road or ridge top; or (III) is in condition class 3, as documented by
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the Secretary in the project-specific environmental analysis; and (iii) an area that is adjacent to an
evacuation route for an at-risk community that the Secretary determines, in cooperation with the
at-risk community, requires hazardous fuel reduction to provide safer evacuation from the at-risk
community.
wind-dominated fire a situation where the power of the wind is greater than the power of the
fire in influencing its behavior.
windfirm a tree (live or dead) or species of tree that is relatively resistant to being blown over by
the wind.
windthrow a tree or stand of trees that have been blown over by the wind.
winter range that part of the overall range of an animal where the majority of individuals are
from the first heavy snowfall to spring green-up, or during a site-specific period of winter. In the
Rocky Mountains, winter range areas tend to have a relatively low amount of snow cover.
yarding the operation of hauling timber from the stump to a collecting point.

302

Flathead National Forest Assessment

Literature Cited
Terrestrial vegetation:
Barber, J., D. Berglund, and R. Bush. 2009. USDA Region 1 existing vegetation classification
system and its relationship to inventory and the Region 1 existing vegetation map
products. Missoula: USDA.
Casey, Dan, Bob Altman and Darin Stringer. 2013. Land Manager’s Guide to Cavity-Nesting Bird
Habitat and Populations in Ponderosa Pine Forests of the Pacific Northwest. American
Bird Conservancy.
Cleland, D.T.; Avers, P.E.; McNab, W.H.; Jensen, M.E.; Bailey, R.G., King, T.; Russell, W.E.
1997. National Hierarchical Framework of Ecological Units. Published in, Boyce, M. S.;
Haney, A., ed. 1997. Ecosystem Management Applications for Sustainable Forest and
Wildlife Resources. Yale University Press, New Haven, CT. pp. 181-200.
Code of Federal Regulation [36 CFR 219], Part 219 - Planning. Available online at:
http://cfr.regstoday.com/36cfr219.aspx
Coleman, K. 2013. Montana Natural Heritage Program query for the Flathead National Forest.
Cushman, S. A., K. S. McKelvey, C. H. Flather and K. McGarigal. 2008. Do forest community
types provide a sufficient basis to evaluate biological diversity? Research
Communications, Frontiers in Ecology. Available online at:
http://www.umass.edu/landeco/pubs/cushman.et.al.2008a.pdf
D.B. Lindenmayer, J.F. Franklin 2002. Conserving Forest Biodiversity: A Comprehensive
Multiscaled Approach Island Press, Washington (2002) 351pp.
Dwire, K.A. and J.B. Kauffman. 2003. Fire and Riparian Ecosys-tems in Landscapes of the
Western USA. Forest Ecology and Management 178:61-74. Available online at:
http://www.orww.org/Wildfires/References/Forest_Streams/Dwire_&_Kauffman_2003.p
df
ECOMAP. 2007. Delineation, peer review, and refinement of subregions of the conterminous
United States. GTR WO-76. Washington, DC: US Dept of Agriculture, Forest Service. 11
pp.
Endangered Species Act. 1973. Federal Register: Public Law 93-205, 87 Stat. 884, 16 U.S.C.
1531-1544.
Federal Register. U.S. Government Printing Office. Collections available online at Code of
Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Forest Service Directives. Forest Service Manual and Forest Service Handbook available online
at: http://www.fs.fed.us/im/directives/
Green P., J. Joy, D. Sirucek, W. Hann, A. Zack, and B. Naumann. 1992. Old growth forest types
of the Northern Region. Errata corrected 2005, 2007, 2008. USDA Forest Service,
Northern Region Document Number R-1 SES 4/92. Missoula, MT. 609 pp.

303

Flathead National Forest Assessment

Gregory, S.V., Swanson, F., McKee, A. and Cummins, K. 1991. An ecosystem perspective of
riparian zones. BioScience 41, 540–550.
Haufler, J.B. 1999. Strategies for conserving terrestrial biological diversity. Pages 17-30 in
R.Baydack, H. Campa, and J. Haufler, editors.
Hessburg, P.F., et al. 2000a Recent changes (1930s–1990s) in spatial patterns of interior
northwest forests, USA. Forest Ecology and Management. 136(1–3) 53–83.
Hessburg, P.F., et al. 2000b. Ecological subregions of the Interior Columbia Basin, USA. Applied
Vegetation Science 3: 163-180.
Hessburg, P.F., G.B.Smith, S.D.Kreiter, C.A.Miller, R.B.Salter, C.H.McNicoll, and W.J.Hann.
1999b. Historical and current forest and range landscapes in the Interior Columbia River
basin and portions of the Klamath and Great Basins. Part1: Linking vegetation patterns
and landscape vulnerability to potential insect and pathogen disturbances. Interior
Columbia Basin Ecosystem Mgmt Project: Scientific Assessment. USDA Forest Service,
PNW Research Sta., Portland, OR. GTR PNW-GTR-458. Sept 1999.
Hessburg, Paul F.; Smith, Bradley G.; Miller, Craig A.; Kreiter, Scott D.; Salter, R. Brion. 1999c.
Modeling change in potential landscape vulnerability to forest insect and pathogen
disturbances: methods for forested subwatersheds sampled in the midscale interior
Columbia River basin assessment. Gen. Tech. Rep. PNW-GTR-454. Portland, OR: U.S.
Department of Agriculture, Forest Service, Pacific Northwest Research Station. 56 p.
(Quigley, Thomas M., ed.; Interior Columbia Basin Ecosystem Management Project:
scientific assessment)
Hossack, B.R., et al. 2013. Interactive effects of wildfire, forest management, and isolation on
amphibian and parasite abundance. Ecological Applications 23(2), 2013, 479–492.
Hossack, Blake R.; Lowe, Winsor H. and Corn, Paul Stephen. 2013. Rapid Increases and TimeLagged Declines in Amphibian Occupancy after Wildfire. Conservation Biology 27: 219228.
Hunter, M. L. 1991. Coping with ignorance: The coarse filter strategy for maintaining
biodiversity. Pages 266-281 in. Kohm KA, ed. Balancing on the Brink of Extinction.
Wash. D.C. : Island Press.
Hunter, M. L., Jr. 1990. Wildlife, forests, and forestry: principles of managing forests for
biological diversity. Prentice-Hall, Englewood Cliffs, New Jersey.
Hunter, M.L. et al. 1988. Paleoecology and the coarse-filter approach to maintaining biological
diversity. Conserv. Biol. 2:375-385.
Interior Columbia Basin Ecosystem Management Project. 2000. Supplemental draft
environmental impact statement. ICBEMP, Boise, ID.
Kauffman, J.B., Mahrt, M., Mahrt, L.A. and Edge, W.D. 2001. Wildlife of riparian habitats. In:
Johnson, D.H., O’Neil, T.A. (Eds.), Wildlife-Habitat Relationships in Oregon and
Washington. Oregon State University Press, Corvallis, OR, pp. 361–388.
Kaufmann, M. R., R. T. Graham, D. A. Boyce, Jr., W. H. Moir, L. Perry, R. T. Reynolds, R. L.
Bassett, P. Mehlhop, C. B. Edminster, W. M. Block, and P. S. Corn. 1994. An ecological
304

Flathead National Forest Assessment

basis for ecosystem management. U.S. Forest Service General Technical Report RMGTR-246.
Lidicker, W.Z., Jr. and W.D. Koenig. 1996. Responses of terrestrial vertebrates to habitat edges
and corridors. Metapopulations and Wildlife Conservation. Washington, D.C.: Island
Press. 85-109.
Montana Department of Fish, Wildlife and Parks. [no date]. Available online at:
http://fwp.mt.gov/fishAndWildlife/habitat/wildlife/programs/mitigationTrust
Montana Field Guide. [no date]. Available on at: http://fieldguide.mt.gov/
Montana Fish, Wildlife and Parks. 2010. Crucial Areas and Connectivity Assessment. Terrestrial
Species Richness. 3 pp. Available online at:
http://fwp.mt.gov/fishAndWildlife/conservationInAction/crucialAreas.html
Montana Natural Heritage Program. [no date]. Montana Species of Concern Report. Report
available online at: http://mtnhp.org/SpeciesOfConcern/?AorP=p
Montana Natural Heritage Program. 2013. Montana Field Guide. Available online at:
http://fieldguide.mt.gov/
Noss, R. F., H. B. Quigley, M. G. Hornocker, T. Merrill, and P. C. Paquet. 1996. Conservation
biology and carnivore conservation in the Rocky Mountains. Conservation Biology
10:949–963.
Noss, R.F. 1996. Ecosystems as conservation targets. Trends in Ecology and Evolution 11: 351.
Noss, Reed F.; Cooperrider, Allen Y. 1994. Saving nature’s legacy: protecting and restoring
biodiversity. Washington, DC: Island Press. 416 pp.
Prato, T., and D. Fagre, eds. 2007. Sustaining Rocky Mountain Landscapes: Science, Policy and
Management of the Crown of the Continent Ecosystem. Washington, D.C.: RFF Press.
Quigley, TM, RW Haynes, and RT. Graham, editors. 1996. Integrated scientific assessment for
ecosystem management in the Interior Columbia Basin and portions of the Klamath and
Great Basins. Interior Columbia Basin Ecosystem Mgmt Project: Scientific Assessment.
USDA Forest Service, PNW Research Sta., Portland, OR. GTR PNW-GTR-382. Sept
1996.
Rosemond, A.D. and Anderson, C.B. 2003. Engineering role models: do non-human species have
the answers? Ecological Engineering 20 (2003) 379–387.
doi:10.1016/j.ecoleng.2003.09.002
Sedell, James R.; Reeves, Gordon H.; Hauer, F. Richard; Stanford, Jack A. and Hawkins, Charles
P. 1990. Role of Refugia in Recovery from Disturbances: Modern Fragmented and
Disconnected River Systems. Environmental Management Vol. 14, No. 5, pp. 711-724.
Seymour, R.S. and M.L. Hunter, Jr. 1999. Principles of Ecological Forestry. Ch. 2 (p. 22-61) In:
Managing Biodiversity in Forest Ecosystems. M.L. Hunter, Jr., editor.
Temple, S.A. 1986. Ecological principles of wildlife management. In: Management of nongame
wildlife in the Midwest: A developing art. North Central Chapter of The Wildlife Society.
11-21.
305

Flathead National Forest Assessment

USDA Forest Service Rocky Mountain Research Station. Forest Inventory and Analysis, Interior
West Inventory and Analysis Project. Available online at: http://www.fs.fed.us/rm/ogden/
USDA Forest Service. [no date]. Forest Service Manual and Handbooks. Washington D.C.:
USDA Forest Service. Available online at: http://www.fs.fed.us/im/directives/
USDA Forest Service. 1995. Amendment 19 to the Flathead National Forest plan environmental
impact statement--allowable sale quantity and objectives and standards for grizzly bear
habitat management. Flathead National Forest. Kalispell, MT: USDA Forest Service,
Flathead National Forest.
USDA Forest Service. 1995. Inland Native Fish Strategy Environmental Assessment. Decision
Notice and Finding of no Significant Impact. Intermountain, Northern, and Pacific
Northwest Regions. 211 pp.
USDA Forest Service. 1996. Status of the interior Columbia basin: summary of scientific
findings. Gen. Tech. Report PNW-GTR-385. Portland, OR: U.S. Dept of Arig. Forest
Service, Pacific Northwest Research Station: US Dept of Interior, Bureau of Land Mgmt.
144 p.
USDA Forest Service. 1998. Flathead National Forest Plan Amendment 21, Final Environmental
Impact Statement: Management Direction Related to Old Growth Forests. Kalispell, MT:
USDA Forest Service, Flathead National Forest.
USDA Forest Service. 2011. Sensitive Species Designation for Whitebark Pine. Letter to Forest
and Grasslands Supervisors, and Staff Directors from Leslie A. C. Weldon, Regional
Forester, Northern Region, dated August 26, 2011. 2 pp.
USDI Fish and Wildlife Service. July 14, 1994 (FR 59(134): 35860-35864) [FR DOC # 9417134]. Available online at Code of Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
USDI Fish and Wildlife Service. 2001. Federal Register / Vol. 66, No. 196 / Wednesday, October
10, 2001 / Rules and Regulations: 51598-51606. Endangered and Threatened Wildlife
and Plants; Final Rule To List Silene spaldingii (Spalding’s Catchfly) as Threatened.
Available online at Code of Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
USDI Fish and Wildlife Service. 2011. Federal Register /Vol. 76, No. 138 /Tuesday, July 19, 2011
/ Proposed Rules: 42631-42654. Endangered and Threatened Wildlife and Plants; 12month finding on a petition to list Pinus albicaulis as endangered or threatened with
critical habitat. Available online at Code of Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
USDI Fish and Wildlife Service. 2013. Rocky Mountain Partner Workshop on Climate
Adaptation and Cold Water Systems. June 4-5, 2013, Bozeman, MT. USFWS Fish
Technology Center (put on by EcoAdapt.Org).
Ward, J. V. 1989. The four-dimensional nature of river ecosystems. Journal of the North American
Benthological Society 8:2-9.

306

Flathead National Forest Assessment

Vegetation treatment and human uses:
Williams, Gerald W. Ph.D. References on the American Indian use of Fire in Ecosystems.
Compiled by Gerald Williams. USDA Forest Service, Wash. D.C. June 12, 2003.

Terrestrial wildlife:
2012 Annual Flathead National Forest Forest Plan Amendment 19 Implementation Monitoring
Report and Responses to Amendment 19 Revised Implementation Schedule Terms and
Conditions. June 2013.
Adams, Lowell. 1959. An Analysis of a Population of Snowshoe Hares in Northwestern Montana.
Ecological Monographs, Vol. 29, No. 2 (Apr., 1959), pp. 141-170. Published by:
Ecological Society of America. Available online at: http://www.jstor.org/stable/1942201
Alvo, R, and P. J. Blancher. 2001. Common Raven, Corvus corax, observed taking an egg from a
Common Loon, Gavia immer nest. Canadian Field-Naturalist 115:168-169.
Alvo, R. 1981. Marsh nesting of Common Loons (Gavia immer). Canadian Field-Naturalist
95:357.Burger, J. 1998. Effects of motorboats and personal watercraft on flight behavior
over a colony of Common Terns. Condor 100:528-534.
American Bird Conservancy. Partners in Flight Montana Bird Conservation Plan. Version 1.1
April 2000.
Anderson, Alissa and Turnock, Ben. 2012. Black Swift (Cypseloides niger) Surveys in Northwest
Montana 2012. A Report to: Montana Fish, Wildlife and Parks, Regions 1 and 2.
Kalispell, Montana. 14 pp.
Anderson, G., E. G. Williams, and J. 0. Moir. 1974. A comparison of the sorption of inorganic
orthophosphate comparison of the sorption of inorganic orthophosphate and inositol
hexaphosphate by six acid soils. J. Soil Sci. 25:51-62.
Arno, Stephen F. 1980. Forest Fire History in the Northern Rockies. Journal of Forestry. August
1980. 460-465.
Aubry, K.B., K.S. McKelvey, and J.P. Copeland. 2007. Distribution and Broadscale Habitat
Relations of the Wolverine in the Contiguous United States. The Journal of Wildlife
Management 71(7): 2147- 2158.
Aune, K. and W. Kasworm. 1989. Final report East Front grizzly bear studies. Montana
Department of Fish, Wildlife, and Parks, Helena, Montana, USA.
Balsom, S., W. B. Ballard and H. A. Whitlaw. 1996. Mature coniferous forest as critical moose
habitat. Alces 32:131-140.
Bate, Lisa J. 2012. Harlequin Duck Surveys Along Upper McDonald Creek, Glacier National
Park, May-September 2012. Division of Science and Resources Management, Glacier
National Park, Montana.
Bate, Lisa J. 2013. Harlequin Duck Surveys Along Upper McDonald Creek, Glacier National
Park, May-September 2013. Division of Science and Resources Management, Glacier
National Park, Montana.

307

Flathead National Forest Assessment

Baty, G. R. 1995. Resource partitioning and browse use by sympatric elk, mule deer and whitetailed deer on a winter range in western Montana. Thesis, University of Montana,
Missoula, USA.
Baty, G. R., C. L. Marcum, M. J. Thomson, and J. M. Hillis. 1995. Differential effects of
ecosystem management on elk, mule deer, and white-tailed deer wintering in ponderosa
pine habitats. Page 106 in Proceedings of the Western States and Provinces 1995 Joint
Deer and Elk Workshop, Idaho Department of Fish and Game, Sun Valley. Abstract.
Becker, S. A. 2008. Habitat selection, condition, and survival of Shiras moose in northwest
Wyoming, M.S. Thesis, University of Wyoming. 232 pp.
Bentz, J.A., and P.M. Woodard. 1988. Vegetation characteristics and bighorn sheep use on burned
and unburned areas in Alberta. Wildl. Soc. Bull. 16 (2):186-193.
Black S.H., Hodges N., Vaughan M., and Shepherd M. 2008. Pollinators in Natural Areas: A
Primer on Habitat Management. The Xerces Society for Invertebrates Conservation.
www.xerces.org
Blanchard, B. M., and R. R. Knight. 1991. Movements of Yellowstone grizzly bears, 1975-87.
Biological Conservation 58:41-67.
Blanchard, B.M., and R.R. Knight. 1996. Effects of wildfire on grizzly bear movements and
foraging strategies. Pages 117-122 in J.M. Greenlee, editor.
Bradley, L., J. Gude, N. Lance, K. Laudon, A. Messer, A. Nelson, G. Pauley, M. Ross, T.
Smucker, and J. Steuber. 2013. Montana Gray Wolf Conservation and Management 2012
Annual Report. Montana Fish, Wildlife & Parks. Helena, Montana. 55 pp.
Breshears, D.D. N.S. Cobb, P.M. Rick, K.P. Pricee, C.D. Allen, R.G. Balice, W.H. Romme, J.H.
Kastens, M.L. Floyd, J.Belmap, J.J. Anderson, O.B. Myers, and C.W. Meyer. 2005.
Regional vegetation die-off in response to global-change-type drought. Proceedings
National Academy of Sciences 102(42): 15144-15148.
Brown, J. 2006. Moose management in northwest Montana/Region one annual report: July 1
2005 – June 30 2006. Montana Department of Fish, Wildlife, & Parks, unpublished
report. 65 pp.
Bruggemann, Jason E. 2008. Harlequin duck stream surveys and monitoring in Glacier National
Park. 2008 Report. University of Minnesota.
Bull, E.L.; Wright, A.L.; Henjum, M.G. 1990. Nesting habitat of Flammulated Owls in Oregon.
Journal of Raptor Resear ch. 24(3): 52-55.
Caron, James A. Jr. and Robinson, William L. 1994. Responses of breeding common loons to
human activity in Upper Michigan. Developments in Hydrobiology Volume 96, 1994, pp
431-438.
Casey, Dan, Bob Altman and Darin Stringer. 2013. Land Manager’s Guide to Cavity-Nesting Bird
Habitat and Populations in Ponderosa Pine Forests of the Pacific Northwest. American
Bird Conservancy.
Cegelski, C. C., L. P. Waits, N. J. Anderson, Ó⁄ . Flagstad, C. Strobeck, and C. J. Kyle. 2006.
Genetic diversity and population structure of wolverine (Gulo gulo) populations at the
308

Flathead National Forest Assessment

southern edge of their distribution in North America with implications for genetic
viability. Conservation Genetics 7:197-211.
Cegelski, C.C.; Waits, L.P.; Anderson, N.J.; Flagstad, O.; Strobeck, C. and Kyle, C.J. 2006.
Genetic diversity and population structure of wolverine (Gulo gulo) populations at the
southern edge of their current distribution in North America with implications for genetic
viability. Conservation Genetics (2006) 7:197–211. DOI 10.1007/s10592-006-9126-9.
Christensen, Alan G.; Lyon, L. Jack; Unsworth, James W. 1993. Elk Management in the Northern
Region: Considerations in Forest Plan Updates or Revisions. General Technical Report
INT-303. Intermountain Research Station.United States Department of Agriculture.
Forest Service.
Cleveland and Woods. 2012. Montana Natural Heritage Program. Unpublished data. In Anderson,
Alissa and Turnock, Ben. 2012. Black Swift (Cypseloides niger) Surveys in Northwest
Montana 2012. A Report to: Montana Fish, Wildlife and Parks, Regions 1 and 2.
Kalispell, Montana. 14 pp.
Code of Federal Regulation [36 CFR 219], Part 219 - Planning. Available online at:
http://cfr.regstoday.com/36cfr219.aspx
Code of Federal Regulations. 36 CFR available online at: http://cfr.regstoday.com/36cfr.aspx
Cook et al. 1989. In Mackie, Richard J.; Pac, David F.; Hamlin, Kenneth L. and Dusek, Gary L.
1998. Ecology and Management of Mule Deer and White-tailed Deer in Montana.
Montana Fish, Wildlife and Parks, Wildlife Division. Helena, Montana. 198 pp.
Cook, J. G., E. B. Arnett, L. L. Irwin, and F. G. Lindzey. 1989. Ecology and population dynamics
of two transplanted bighorn sheep herds in south-central Wyoming. Univ. Wyo., Laramie.
234 pp.
Cook, Rachel C. 2011. A multi-regional evaluation of nutritional condition and reproduction in
elk. Phd dissertation. Department of Natural Resource Sciences, Washington State
University.
Copeland, J.P. and R.E. Yates. 2006. Wolverine population assessment in Glacier National Park
spring 2006 progress report. Missoula, MT: USDA Forest Service, Rocky Mountain
Research Station.
Copeland, J.P., J.M. Peek, C.R. Groves, W.E. Melquist, K.S. McKelvey, G.W. McDaniel, C.D.
Long, and C.E. Harris. 2007. Seasonal habitat association of the wolverine in Central
Idaho. Journal of Wildlife Management 71:2201–2212.
Copeland, J.P., K.S. McKelvey, K.B. Aubry, A. Landa, J. Persson, R.M. Inman, J. Krebs, E.
Lofroth, H. Golden, J.R. Squires, A Magoun, M.K. Schwartz, J. Wilmot, C.L. Copeland,
R.E. Yates, I. Kojola and R. May. 2010. The bioclimatic envelope of the wolverine (Gulo
gulo): Do climatic constraints limit its geographic distribution? Canadian Journal of
Zoology 88: 233-246.
Copeland, Jeffrey P. and Yates, Richard E. 2006. Wolverine population assessment in Glacier
National Park. Progress Report 2004-2005. USDA Forest Service, Rocky Mountain
Research Station, Missoula, Montana. 42 pp.

309

Flathead National Forest Assessment

Craighead, J.J., J.S. Sumner, and G.B. Scaggs. 1982. A definitive system for analysis of grizzly
bear habitat and other wilderness resources. University of MT, Wildlife-Wildlands Inst.
Monograph 1. Missoula. 279 pp.
Craighead, John J. and Mitchell, John A. 1982. Grizzly Bear (Ursus arctos). Chapter 25 In
Carnivora, p 515-556. The Johns Hopkins University Press.
Croskery, P. R. 1991. Common Loon, Gavia immer, nesting success and young survival in
northwestern Ontario. Canadian Field-Naturalist 105:45-48. 16 Evers, D. C. 2001.
Di Priscoa G., Cavaliereb V., Annosciac D., Varricchioa P., Caprioa E., Nazzic F., Gargiulob G.,
and Pennacchio F. 2013. Neonicotinoid clothianidin adversely affects insect immunity
and promotes replication of a viral pathogen in honey bees. Proceedings of the National
Academy of Sciences of the United States of America Vol. 110 No. 46: 18466–18471
Dixon, R.D. and V.A. Saab. 2000. Black-backed Woodpecker (Picoides arcticus). In: The Birds of
North America No. 509. A. Poole and F. Gill (eds.). The Academy of Natural Sciences,
Philadelphia, PA, and The American Ornithologists’ Union, Washington, D.C.
Dudley, J. and V. Saab. 2007. Home range size of Black-backed Woodpeckers in burned forests of
Southwestern Idaho. Western North American Naturalist 67(4) 593–600.
Eastman, D.S. 1974. Habitat use by moose of burns, cutovers and forests in northcentral British
Columbia. Proceedings of the North American Moose Conference Workshop 10: 238256.
Executive Order 13186. 2001. Responsibilities of Federal Agencies To Protect Migratory Birds.
Federal Register / Vol. 66, No. 11 / Wednesday, January 17, 2001 / Presidential
Documents. 3853-3856. Available online at: http://www.archives.gov/federalregister/executive-orders/2001-clinton.html
Fagre, D.B., D.L. Peterson, and A.E. Hessl. 2003. Taking the pulse of mountains: Ecosystem
responses to climatic variability. Climate Change, 59(1), 263-282.
Fairman, L. and G. Miller. 1990. Results of the 1990 survey for harlequin ducks (Histrionicus
histrionicus) on the Kootenai National Forest, Montana and parts of the Lolo National
Forest, Montana. Mont. Nat. Heritage Prog., Helena. 41 pp. Available online at:
http://mtnhp.org/Reports.asp?key=2
Federal Register. U.S. Government Printing Office. Collections available online at Code of
Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Federal Register. Agriculture Department. Monday, April 9, 2012. Rules and Regulations,
National Forest System Land Management Planning, Pages 21161 - 21276 [FR DOC #
2012-7502]. Available online at Code of Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Federal Register. Agriculture Department. Thursday, April 2, 2009. Rules and Regulations.
Endangered and Threatened Wildlife and Plants; Final Rule To Identify the Northern
Rocky Mountain Population of Gray Wolf as a Distinct Population Segment and To
Revise the List of Endangered and Threatened Wildlife. Pages 15123 - 15188 [FR DOC #
E9-5991]. Available online at Code of Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
310

Flathead National Forest Assessment

Federal Register. Interior Department. April 16, 2010. Proposed Rules. Endangered and
Threatened Wildlife and Plants; 90-Day Finding on a Petition to List a Distinct
Population Segment of the Fisher in Its United States Northern Rocky Mountain Range
as Endangered or Threatened with Critical Habitat. Pages 19925 - 19935 [FR DOC #
2010-8795]. Available online at Code of Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Federal Register. Interior Department. June 30, 2011. 50 CFR Part 17. Proposed Rules.
Endangered and Threatened Wildlife and Plants; 12-Month Finding on a Petition To List
a Distinct Population Segment of the Fisher in Its United States Northern Rocky
Mountain Range as Endangered or Threatened With Critical Habitat. Pages 38503 38532 [FR DOC # 2011-16349]. Available online at Code of Federal Regulations
homepage: http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Federal Register. Interior Department. Monday, February 4, 2013. Proposed Rules. Endangered
and Threatened Wildlife and Plants; Threatened Status for the Distinct Population
Segment of the North American Wolverine Occurring in the Contiguous United States.
Pages 7863 - 7890 [FR DOC # 2013-01478]. Available online at Code of Federal
Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Federal Register. Interior Department. Wednesday, February 25, 2009. Final Rule. Endangered
and Threatened Wildlife and Plants; Revised Designation of Critical Habitat for the
Contiguous United States Distinct Population Segment of the Canada Lynx. Pages 8616 8702 [FR DOC # E9-3512]. Available online at Code of Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Federal Register. U.S. Government Printing Office. Collections available online at Code of
Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Felicetti, L.A., C.C. Schwartz, R.O. Rye, K.A. Gunther, J.G. Crock, M.A. Haroldson, L. Waits,
and C.T. Robbins. 2004. Use of naturally occurring mercury to determine the importance
of cutthroat trout to Yellowstone grizzly bears. Canadian Journal of Zoology 82:493–501.
Felicetti, L.A., C.C. Schwartz, R.O. Rye, M.A. Haroldson, K.A. Gunther, D.L. Phillips, and C.T.
Robbins. 2003. Use of sulfur and nitrogen stable isotopes to determine the importance of
whitebark pine nuts to Yellowstone grizzly bears. Canadian Journal of Zoology 81:763–
770.
Fellers, G.M. and E.D. Pierson. 2002. Habitat use and foraging behavior of Townsend’s big-eared
bat (Corynorhinus townsendii) in coastal California. Journal of Mammalogy 83: 167-177.
Fisher, Jason T., Brad Anholt , Steve Bradbury , Matthew Wheatley and John P. Volpe. 2013.
Spatial segregation of sympatric marten and fishers: the influence of landscapes and
species-scapes. Ecography 36: 240–248, 2013. doi: 10.1111/j.1600-0587.2012.07556.x.
Fisher, Jason T., Brad Anholt, Steve Bradbury, Matthew Wheatley and John P. Volpe. 2012.
Spatial segregation of sympatric marten and fishers: the influence of landscapes and
species-scapes. Ecography 35: 001–009, 2012. doi: 10.1111/j.1600-0587.2012.07556.x.

311

Flathead National Forest Assessment

Flathead National Forest Evaluation and Compliance with National Forest Management Act
Requirements to provide for Viability and Diversity of Animal Communities. Updated
2013. Unpublished report. 183 pp.
Flathead National Forest Management Plan. 1986. Appendix M. Coordinating elk and timber
management recommendations from the final report of the Montana cooperative elklogging study 1970 - 1985.
Flathead National Forest Plan. 2001. Document link available online at:
http://www.fs.usda.gov/main/flathead/landmanagement/planning
Forest Service Directives. Forest Service Manual and Forest Service Handbook available online
at: http://www.fs.fed.us/im/directives/
Franklin, J. F. , T. A. Spies, R. Van Pelt, A. B. Carey, D. A. Thornburgh, D. R. Berg, D. B.
Lindenmayer, M. E., Harmon, W. S. Keeton, D. C. Shaw, K. Bible, and J. Chen. 2002.
Disturbances and structural development of natural forest ecosystems with silvicultural
implications, using Douglas-fir forests as an example. Forest Ecology and Management
155:399-423.
Genter, D. L. and K. Jurist. 1995. Montana Natural Heritage Program, Helena, for Assessing
Mines for Bats Workshop. June 14-15, 1995. Hosted by the Montana Department of State
Lands, Abandoned Mine Reclamation Bureau. Helena, Montana. 11 pp.
Great Northern Landscape Conservation Cooperative. 2013. GNLCC Rocky Mountain Partner
Forum Climate Change and Cold Water Systems Workshop. June 4-5, 2013. Worksho[
Summary Report. Fish Technology Center, Bozeman, Montana. 20 pp.
Green P., J. Joy, D. Sirucek, W. Hann, A. Zack , and B. Naumann. 1992. Old growth forest types
of the Northern Region. Errata corrected 2005, 2007, 2008. USDA Forest Service,
Northern Region Document Number R-1 SES 4/92. Missoula, MT. 609 pp.
Griffin, P.C. 2004. Landscape ecology of snowshoe hares in Montana. PhD Thesis. University of
Montana.
Griffin, Paul C. and Mills, L. Scott. 2009. Sinks without borders: snowshoe hare dynamics in a
complex landscape. Oikos 118: 1487-498, 2009. doi: 10.1111/j.1600-0706.2009.17621.x.
Gruver, J.C. and D.A. Keinath (2006, October 25). Townsend’s Big-eared Bat (Corynorhinus
townsendii): a technical conservation assessment. [Online]. USDA Forest Service, Rocky
Mountain Region. Available:
http://www.fs.fed.us/r2/projects/scp/assessments/townsendsbigearedbat.pdf
Halfpenny, J.C. 1994. Life in the Mountains: Animals of the mountains. Pp. 80-95 in J.D. Ives
(ed.). Mountains: The Illustrated Library of the Earth.
Hamlet, A. F., and D. P. Lettenmaier. 2007. Effects of 20th century warming and climate
variability on flood risk in the western U.S. Water Resour. Res., Vol. 43, Issue 6. June
2007.
Hammond, C. 2013. Personal communication. Montana Fish, Wildlife, and Parks.

312

Flathead National Forest Assessment

Hammond, C.A.H. 2010. Montana Bald Eagle Management Guidelines: An Addendum to
Montana Bald Eagle Management Plan, 1994. Helena, MT: Montana Fish, Wildlife and
Parks. 13 pp.
Hammond, Chris A. H. 2009. Conservation Plan for the Common Loon in Montana. Montana
Department of Fish, Wildlife and Parks, Kalispell, MT. 122 pp.
Hann, W.J., et al. 1997. An Assessment of Ecosystem Components in the Interior Columbia Basin
and Portions of the Klamath and Great Basins: Volume II, Ch. 3, p. 882.
Harsch, M.A. ; Hulme, P.E. ; McGlone, M.S. and Duncan, R.P. 2009. Are treelines advancing? A
global meta-analysis of treeline response to climate warming. Ecology Letters, Vol.12,
pp. 1040-1049. ISSN 1461-023X.
Hash, H. S. 1987. Wolverine. In: Novak, M.; Baker, J. A.; Obbard, M. E., comps., eds. Wild
furbearer management and conservation in North America. Toronto, Ontario: Ontario
Ministry of Natural Resources; 575-585.
Hayward, G. D. and J. Verner, tech. editors. 1994. Flammulated, boreal, and great gray owls in
the United States: A technical conservation assessment. Gen. Tech. Rep. RM-253. Fort
Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Forest and
Range Experiment Station. 214 p. 3 Maps. Available online at:
http://www.fs.fed.us/rm/pubs_rm/rm_gtr253.html
Hegland S.J., Nielsen A., La´zaro A., Bjerknes A., and Totland Ø. 2009. How does climate
warming affect plant-pollinator interactions? Ecology Letters 12: 184–195
Hejl, S.J., and M. McFadzen. 2000. Maintaining fire-associated bird species across forest
landscapes in the Northern Rockies—Final Report. [INT-99543-RJVA]. USDA Forest
Service, RMRS Forest Sciences Laboratory (21pp.)
Hendricks, P. and D. Kampwerth. 2001. Roost environments for bats using abandoned mines in
southwestern Montana : a preliminary assessment. Available online at:
http://mtnhp.org/Reports.asp?key=7
Hendricks, P., and B. A. Maxell. 2005. Bat surveys on USFS Northern Region lands in Montana:
2005. Report to the USDA Forest Service, Northern Region. Montana Natural Heritage
Program, Helena, MT. 12 pp. + appendices.
Hendricks, P., D. L. Genter, and S. Martinez. 2000. Bats of Azure Cave and the Little Rocky
Mountains, Montana. Canadian Field-Naturalist 114:89-97.
Hendricks, Paul. 2012. A Guide to the Land Snails and Slugs of Montana. A report to the U.S.
Forest Service - Region 1. Montana Natural Heritage Program, Helena, MT. vii + 187 pp.
plus appendices.
Hillis, J.M., and D. Lockman. 2003. American Marten Assessment. USDA Region One Forest
Service. Missoula, Montana, 11pp.
Hillis, J.M., M.J. Thompson, J.E. Canfield, L.J. Lyon, C.L. Marcum, P.M. Dolan and D.W.
McCleerey. 1991. Defining elk security: The Hillis paradigm. In: Proceedings of elk
vulnerability symposium. Christiansen, A.G., L.J. Lyon and T.N. Lonner (eds.). Montana
State University, Bozeman, MT. 38-43.
313

Flathead National Forest Assessment

Hopwood J., Vaughan M., Shepherd M., Biddinger D., Mader E., Black S.H., and Mazzacano C,.
2012. A Review of Research into the Effects of Neonicotinoid Insecticides on Bees, with
Recommendations for Action. The Xerces Society for Invertebrates Conservation.
www.xerces.org
Hornocker, M.G. and H.S. Hash. 1981. Ecology of the wolverine in northwestern Montana.
Wildlife and Range Sciences Publication No. 208. Moscow, ID: University of Idaho
College of Forestry.
Hutto, R.L. 1995a. Distribution and habitat relationships. USFS Northern Region songbird
monitoring program, Second Report. University of Montana, Missoula, MT. Pages 5 and
21.
Hutto, R.L. 1995b. Composition of bird communities following stand-replacement fires in
northern Rocky Mountain (USA) conifer forests. Conservation Biology (Vol. 9, No. 5,
pp.1041-1058).
Hutto, Richard L. and Gallo, Susan M. 2006. The Effects of Postfire Salvage Logging on CavityNesting Birds. Biological Sciences Faculty Publications. Paper 266. Available online at:
http://scholarworks.umt.edu/biosci_pubs/266
Inman 2010b, pers. comm. IN Federal Register / Vol. 78, No. 23 / Monday, February 4, 2013 /
Proposed Rules pg. 7868
Inman et al. 2007a In Federal Register / Vol. 78, No. 23 / Monday, February 4, 2013 / Proposed
Rules pg. 7868
Inman et al. 2007b 2007a in Federal Register / Vol. 78, No. 23 / Monday, February 4, 2013 /
Proposed Rules pg. 7872
Inman et al. 2007c 2007a in Federal Register / Vol. 78, No. 23 / Monday, February 4, 2013 /
Proposed Rules pg. 7868
Inman, R.M., A.J. Magoun, J. Persson, D.N. Pedersen, J. Mattison and J.K. Bell. 2007b.
Wolverine reproductive chronology. In: Wildlife Conservation Society, Greater
Yellowstone Wolverine Program Cumulative Report May 2007.
Inman, R.M., M.L. Packila, K.H. Inman, B. Aber, R. Spence and D. McCauley. 2009. Greater
Yellowstone Wolverine Program, Progress Report - December 2009. General Report.
Bozeman, MT: Wildlife Conservation Society, North America Program.
Interagency Grizzly Bear Committee. 1998. Taskforce Report. Grizzly bear / motorized access
management. Revised and approved July 29,1998.
Interagency Lynx Biology Team. 2013. Canada lynx conservation assessment and strategy. 3rd
edition. USDA Forest Service, USDI Fish and Wildlife Service, USDI Bureau of Land
Management, and USDI National Park Service. Forest Service Publication R1-13-19,
Missoula, MT. 128 pp.
IPCC 2007. 4th Assessment Report: Working Group II: Impacts, Adaptation and Vulnerability:
1.5 Learning from observed responses: vulnerability, adaptation and research needs.
Available online at: http://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch1s1-5.html

314

Flathead National Forest Assessment

IPCC 2007. Climate Change 2007: Synthesis Report. Contribution of Working Groups I, II and
III to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change
[Core Writing Team, Pachauri, R.K and Reisinger, A. (eds.)]. IPCC, Geneva, Switzerland,
104 pp.
Isaak, D. J., S. Wollrab, D. Horan and G. Chandler. 2012. Climate change effects on stream and
river temperatures across the northwest U.S. from 1980–2009 and implications for
salmonid fishes. Climatic Change (2012) 113:499–524. DOI 10.1007/s10584-011-0326z.
Jones, J.L. 1991. Habitat use of fisher in north central Idaho. M.S. Thesis. University of Idaho,
Moscow, ID.
Jones, J.L. and E.O. Garton. 1994. Selection of successional stages by fishers in north central
Idaho. In: Martens, Sables and Fishers: Biology and Conservation. Buskirk, S.W., A.
Harestad, M. Raphael and R.A. Powell (eds.). Ithaca, N.Y.: Cornell University Press.
377-387.
Jonkel, J. 1993. A manual for handling bears for managers and researchers. U.S. Department of
the Interior, U.S. Fish and Wildlife Service, Missoula, Montana, USA.
Joslin, G. 1985. Montana mountain goat investigations, Rocky Mountain Front. Montana
Department of Fish, Wildlife, and Parks, Helena. 212 pp.
Joslin, G. and H. Youmans. 1999. Effects of recreation on Rocky Mountain wildlife: A review for
Montana. Committee on effects of recreation on wildlife, Montana Chapter of The
Wildlife Society. 307 pp.
Kelly, L. 1992. The effects of human disturbance on Common Loon productivity in northwestern
Montana. MS Thesis. Montana State University, Bozeman, Montana.
Kendall, K. C. and R. E. Keane. 2001. Whitebark pine decline: Infection, mortality, and
population trends. Pages 221-242 in Tomback, D.F., S.F. Arno, and R.E. Keane, editors.
Whitebark pine communities: Ecology and restoration. Island Press. Washington, DC.
(Book Chapter)
Kendall, K. C. and S. A. Arno. Whitebark pine -- An important but endangered wildlife resource.
Proceedings of the Whitebark Pine Symposium, USDA Forest Service General Tech.
Rep. INT-270. 1990. pg. 264-273.
Kendall, K. C., J. B. Stetz, D. A. Roon, L. P. Waits, J. B. Boulanger, and D. Paetkau. 2008.
Grizzly Bear Density in Glacier National Park, Montana. Journal of Wildlife
Management . 72(8):1693-1705.
Kendall, K., J. Stetz, J. Boulanger, A. Macleod, D. Paetkau and G. White. 2009. Demography and
genetic structure of a recovering grizzly bear population. Journal of Wildlife Management
73(1): 3-17.
Klinger, R. C., M. J. Kutilek, and H. S. Shellhammer. 1989. Population responses of blacktailed
deer to prescribed burning. Journal of Wildlife Management 53:863-871.
Knight, R.R., B.M. Blanchard, and D.J. Mattson. 1988. Yellowstone Grizzly bear investigations:
Annual report of the Interagency Grizzly Bear Study Team, 1987. U.S. Dep. Inter., Natl.
Park Serv. 80pp.
315

Flathead National Forest Assessment

Koehler, G. M., M. G. Hornocker, and H. S. Hash. 1979. Lynx movements and habitat use in
Montana. Canadian Field-Naturalist 93(4):441-442.
Kunkel, K.E., and D.H. Pletscher. 2001. Winter hunting patterns of wolves in and near Glacier
National Park, Montana. Journal of Wildlife Management 65(3):520-530.
Kunkel, Kyran and Daniel H. Pletscher. 1999. Species-Specific Population Dynamics of Cervids
in a Multipredator Ecosystem. The Journal of Wildlife Management, Vol. 63, No. 4 (Oct.,
1999), pp. edell
Lawler, J. J., H. D. Safford, and E. H. Girvetz. 2012. Martens and fishers in a changingclimate.
Pp. 371-397, IN K.B. Aubry, W.J. Zielinski, M.G. Raphael, G. Proulx, and S.W.Buskirk
(eds.). Biology and Conservation of Martens, Sables, and Fishers: a NewSynthesis.
Cornell University Press, Ithaca, NY.
Laycock I., Cotterell K.C., O’Shea-Wheller T.A., Cresswell J.E. 2013. Effects of the
neonicotinoids pesticide thiamethoxam at field-realistic levels on microcolonies of
Bombus terrestris worker bumblebees. Ecotoxicology and Environmental Safety 100:
153–158.
LeFranc, M.N., Jr., M.B. Moss, K.A. Patnode, and W.C. Sugg III, editors. 1987. Grizzly bear
compendium. The National Wildlife Federation, Washington, DC, USA.
LeFranc, M.N.; Moss, M.B.; Patnode, K.A. 1987. Grizzly Bear Compendium (IBGC 1987).
Washington, Government Printing Office. 540 pp.
Leppi, J. C., T. H. DeLuca, S. W. Harrar, and S.W. Running, 2011. Impacts of climate change on
August stream discharge in the Central-Rocky Mountains. Climatic Change. doi:
10.1007/s10584-011-0235-1.
Leptich, D.J. and P. Zager. 1991. Road access management effects on elk mortality and
population dynamics. Page 126-130 In A.G. Christensen, L.J. Lyon and T.N. Lonner
(compilers). Proceedings of a symposium on elk vulnerability. Mt. State Univ., Bozeman.
April 10-12, 1991. Mt. Chap. The Wildlife Society. 330 pp.
Lofroth, E.C., Raley, C.M., Higley, J.M., Truex, R.L., Yaeger, J.S., Lewis, J.C., Happe, P.J.,
Finley, L.L., Naney, R.H., Hale, L.J., Krause, A.L., Livingston, S.A., Myers, A.M.,
Brown, R.N., 2010. Conservation of fishers (Martes pennanti) in south-central British
Columbia, Western Washington, Western Oregon, and California: Conservation
Assessment, vol. 1. Bureau of Land Management, US Department of Interior, Denver,
Colorado, USA.
Luce, C. and Z. Holden, 2009. Declining annual streamflow distribution in the Pacific Northwest
United States, 1948-2006. Geophysical Research Letters 36: L16401.
Mace, R. and J. Waller. 1997. Final Report: Grizzly bear ecology in the Swan Mountains. Helena,
MT: Montana Fish, Wildlife and Parks. 191 pp.
Mace, R. and L. Roberts. 2011. Northern Continental Divide Ecosystem Grizzly Bear Population
Monitoring Annual Report - 2009 and 2010. Unpublished data. Kalispell, MT: Montana
Fish, Wildlife and Parks. 66 pp.

316

Flathead National Forest Assessment

Mace, R. and L. Roberts. 2012. Northern Continental Divide Ecosystem Grizzly Bear Monitoring
Team Annual Report, 2012. Montana Fish, Wildlife and Parks, 490 N. Meridian Road,
Kalispell, MT 59901. Unpublished data.
Mace, R. D. ,S. C. Minta, T. L. Manley, and K. E. Aune. 1994. Estimating grizzly bear population
size using camera sightings. Wildl. Soc. Bull. 22:73-84.
Mace, R. D. and C. J. Jonkel. 1986. Local food habits of the grizzly bear in Montana. Ursus.
6:105-110.
Mace, R. D. and J. S. Waller. 1996. Grizzly bear distribution and human conflicts in Jewel Basin
Hiking Area, Swan Mountains, Montana. Wildl. Soc. Bull. 24:461-467.
Mace, R. D. and T. Chilton-Radandt. 2011. Black bear harvest research and management in
Montana: Final Report. Montana Department of Fish, Wildlife and Parks, Wildlife
Division, Helena, Montana, USA.
Mace, R. D. J. S. Waller, T. L. Manley, K. Ake, and W. T. Wittinger. 1997. Landscape evaluation
of grizzly bear habitat in western Montana. Conserv. Biol. 13:367-377.
Mace, R. D., T. Manley, and K. E. Aune. 1994. Factors affecting the photographic detection rate
of grizzly bears in the Swan Mountains, Montana. Ursus. 9:245-251
Mace, R. D.,J. S. Waller, T. L. Manley, L. J. Lyon, and H. Zuuring. 1996. Relationships among
grizzly bears, roads, and habitat in the Swan Mountains, Montana. J. Appl. Ecol.
33:1395-1404
Mace, R.D., and T.L. Manley. 1993. South Fork Flathead River Grizzly Bear Project, Progress
Report, 1988-1992. Montana Department of Fish, Wildlife and Parks.
Mace, Richard D.; Carney, Daniel W.; Chilton-Radandt, Tonya; Courville, Stacy A.; Haroldson,
Mark A.; Harris, Richard B.; Jonkel, James; Mclellan, Bruce; Madel, Michael; Manley,
Timothy L.; Schwartz, Charles C.;Servheen, Christopher; Stenhouse, Gordon; Waller,
John S.; and Wenum, Erik. 2011. Grizzly Bear Population Vital Rates and Trend in the
Northern Continental Divide Ecosystem, Montana. The Journal of Wildlife Management
9999:1–10; 2011; DOI: 10.1002/jwmg.250.
Mackie, R. J., D. F. Pac, K. L. Hamlin, and G. L. Dusek. 1998. Ecology and Management of
Mule Deer and White-tailed deer in Montana. Pg. 1-4. Montana Fish, Wildlife and Parks,
Helena, USA.
Mackie, Richard J.; Pac, David F.; Hamlin, Kenneth L. and Dusek, Gary L. 1998. Ecology and
Management of Mule Deer and White-tailed Deer in Montana. Montana Fish, Wildlife
and Parks, Wildlife Division. Helena, Montana. 198 p. Federal Aid Project W-120-R.
Macnab, J. 1985. Carrying capacity and related slippery shibboleths. Wildl. Soc. Bull. 13:403410.
Magoun, A. J., and J. P. Copeland. 1998. Characteristics of wolverine reproductive den sites.
Journal of Wildlife Management 62:1313–1320.
Mantua N, Tolver I and Hamlet A. 2010. Climate change impacts on streamflow extremes and
summertime stream temperature and their possible consequences for freshwater salmon
317

Flathead National Forest Assessment

habitat in Washington State. Climatic Change, [online], 1–37. DOI: 10.1007/s10584–
010–9845–2.
Martinka, C.J. and K.C. Kendall. 1986. Grizzly bear habitat research in Glacier National Park,
Montana. In: . Proceedings--Grizzly Bear Habitat Symposium, USDA Forest Service
General Technical Report. INT-207. p. 19-23.
Matchett, M.R. 1985 Habitat Selection by moose in the Yaak river drainage, Northwestern
Montana. Alces 21:161-189.
Matchett, M.R. 1985. Moose habitat relationships in the Yaak river drainage, Northwest Montana.
M.S. Thesis, University of Montana, Missoula, Montana. 229 pp.
Mattson, D.J. and T. Merrill. 2002. Extirpations of grizzly bears in the contiguous United States,
1850–2000. Conservation Biology 16: 1123-1136.
Mattson, D.J., B.M. Blanchard, and R.R. Knight. 1991a. Food habits of Yellowstone grizzly
bears, 1977-1987. Canadian Journal of Zoology 69:1619-1629.
Mattson, D.J., C.M. Gillin, S.A. Benson, and R.R. Knight. 1991b. Bear use of alpine insect
aggregations in the Yellowstone ecosystem. Canadian Journal of Zoology 69:2430-2435.
McCallum, D. Archibald. 1994. Review of Technical Knowledge: Flammulated Owls, pp 14-46,
Chapter 4 In: Hayward, G. D. and J. Verner, tech. editors. 1994. Flammulated, boreal, and
great gray owls in the United States: A technical conservation assessment. Gen. Tech.
Rep. RM-253. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky
Mountain Forest and Range Experiment Station. 214 p. 3 Maps. Available online at:
http://www.fs.fed.us/rm/pubs_rm/rm_gtr253/rm_gtr253_014_046.pdf
McIver, J. D. and L. Starr (eds). 2000. Environmental effects of postfire logging: literature review
and annotated bibliography. Gen. Tech. Rep. PNW-GTR-486. Portland, OR: U.S.
Department of Agriculture, Forest Service, Pacific Northwest Research Station. 72 pp.
McKelvey, K. S., J. P. Copeland, M. K. Schwartz, J. S. Littell, K. B. Aubry, J. R. Suires, S. A.
Parks, M. M. Elsner, and G. S. Mauger. 2011. Climate change predicted to shift
wolverine distributions, connectivity, and dispersal corridors. Ecological Applications,
21(8), 2011, pp. 2882–2897.
McKelvey, K. S., K. B. Aubry, and Y. K. Ortega. 2000. History and distribution of lynx in the
contiguous United States. Pages 207–264 in L. F. Ruggiero, K. B. Aubry, S. W. Buskirk,
G. M. Koehler, C. J. Krebs, K. S. McKelvey, and J. R. Squires, editors. Ecology and
conservation of lynx in the United States. University Press of Colorado, Boulder, USA.
McKinney, Shawn T., Carl E. Fiedler and Diana F. Tomback. 2009. Invasive Pathogen Threatens
Bird-Pine Mutualism: Implications for Sustaining a High-Elevation Ecosystem.
Ecological Applications, Vol. 19, No. 3 (Apr., 2009), pp. 597-607. Available online at:
http://www.jstor.org/stable/27646002
McLellan, B. N. and D. M. Shackleton. 1988. Grizzly bears and resource-extraction industries:
effects of roads on behaviour, habitat use and demography. Journal of Applied Ecology
25:451-460.

318

Flathead National Forest Assessment

McLellan, B. N. and D. M. Shackleton. 1989. Grizzly bears and resource-extraction industries:
habitat displacement in response to seismic exploration, timber harvesting and road
maintenance. Journal of Applied Ecology 26:371-380.
McLellan, B. N. and F .W. Hovey. 1995. The diet of grizzly bears in the Flathead River drainage
of southeastern British Columbia. Canadian Journal of Zoology 73:704-712.
McWethy, D.B., Whitlock, C., Wilmshurst, J.M., McGlone, M.S., Fromont, M., Li, X.,
Dieffenbacher-Krall, A., Hobbs, W.O., Fritz, S.C., and Cook, E.R. 2010. Rapid landscape
transformation in South Island, New Zealand, following initial Polynesian settlement.
Proceedings of the National Academy of Sciences USA, 107, 21343–21348.
Memorandum of Understanding between the U.S. Department of Agriculture, Forest Service and
the U.S. Fish and Wildlife Service to promote the conservation of migratory birds. 2008.
FS Agreement# 08-MU-1113-2400-264.
Miller, C. R., Adams, J. R. and Waits, L. P. 2003. Pedigree-based assignment tests for reversing
coyote (Canis latrans) introgression into the wild red wolf (Canis rufus) population.
Molecular Ecology, 12: 3287–3301. doi: 10.1046/j.1365-294X.2003.02003.x.
Mills, L. S., and H. E. Johnson. 2013. Wildlife Population Dynamics. In Krausman, P., editor.
Wildlife management: Contemporary principles and practices.
Mills, L. S., P. C. Griffin, K. E. Hodges, K. McKelvery, L. Ruggiero, and T. Ulizio. 2005. Pellet
count indices compared to mark-recapture estimates for evaluating snowshoe hare
density. Journal of Wildlife Management 69:1053-1062.
Montana Bald Eagle Working Group. 1994. Montana Bald Eagle Management Plan. USDA
Forest Service. Missoula, MT (p. 20-33).
Montana Common Loon Working Group. 2013. Status of the Common Loon for the Flathead
National Forest’s LRMP Revision Effort. July 25, 2013, Bull Lake, Montana. 2 pp.
Montana Department of Fish, Wildlife and Parks. [no date]. Available online at:
http://fwp.mt.gov/fishAndWildlife/
Montana Department of Fish, Wildlife and Parks. [no date]. Available online at:
http://fwp.mt.gov/news/newsReleases/headlines/nr_4064.html
Montana Department of Fish, Wildlife, and Parks. 2004. Montana Statewide Elk Management
Plan. Available online at: http://fwp.mt.gov/hunting/elkplan.html.
Montana Department of Natural Resources and Conservation Forested State Trust Lands. 2010.
Habitat Conservation Plan Final EIS Volume 1. DNRC Forestry Division, Missoula
Montana. 801 pgs.
Montana Fish, Wildlife and Parks Data Services Section. 2013. 2013 Montana Elk Distribution
and Population Estimate. Map available online at: Helena, MT
\Projects\421_PopulationAndDistributionMaps\2013\Elk2013.mxd MAM - 8/16/2013
Montana Fish, Wildlife and Parks. 2004. Montana Statewide Elk Management Plan. Wildlife
Division, Helena, MT.

319

Flathead National Forest Assessment

Montana Fish, Wildlife and Parks. 2005. Montana’s Comprehensive Fish and Wildlife
Conservation Strategy. Helena, MT. 658 pp.
Montana Fish, Wildlife and Parks. 2009. Furbearer Program 2008-09 Statewide Harvest and
Management Report. Period covered: July 1994 to June 2009. Prepared by Brian
Giddings.
Montana Fish, Wildlife and Parks. 2010. Crucial Areas Assessment Categories. 2 pp.
Montana Fish, Wildlife and Parks. 2010. Reintroduction of Mountain Goats to the Whitefish
Range of Northwest Montana. Draft Environmental Assessment, October 2010. Region
One, Kalispell, MT. 16 pp.
Montana Fish, Wildlife and Parks. 2013. 2013 Nongame Report, Region One. Prepared by: Chris
Hammond, Kalispell, MT.
Montana Natural Heritage Program. [no date]. Montana Species of Concern Report. Report
available online at: http://mtnhp.org/SpeciesOfConcern/?AorP=p
Montana Natural Heritage Program. 2012. Ecological Systems. Last updated 9/19/2013. Available
online at: http://fieldguide.mt.gov/
Naney, R. H., L. L Finley, E. C. Lofroth, P. J. Happe, A. L. Krause, C. M. Raley, R. L. Truex, L. J.
Hale, J. M. Higley, A. D. Kosic, J. C. Lewis, S. A. Livingston, D. C. Macfarlane, A. M.
Myers, and J. S. Yaeger. 2012. Conservation of Fishers (Martes pennanti) in SouthCentral British Columbia, Western Washington, Western Oregon, and California–Volume
III: Threat Assessment. USDI Bureau of Land Management, Denver, Colorado, USA.
Nappi, A. and P. Drapeau. 2009. Reproductive success of the Black-backed Woodpecker
(Picoides articus) in burned boreal forests: Are burns source habitats? Biological
Conservation 142 (2009): 1381-1391.
NatureServe. 2011. Guidelines for using the NatureServe Climate Change Vulnerability Index.
Release 2.1, April 7, 2011. Bruce Young, Elizabeth Byers, Kelly Gravuer, Kim Hall,
Geoff Hammerson, Alan Redder. With additional input from: Jay Cordeiro and Kristin
Szabo. 58 pp.
Nitschke, C.R. and J.L. Innes. 2008. Climate change and fire potential in south-central British
Columbia. CanadaGlobal Change Biology 14(4), 841-855.
Northern Rockies Lynx Management Direction Record of Decision. March 2007. National
Forests in Montana, and parts of Idaho, Wyoming, and Utah. USDA Forest Service.
Oliver, C.D. and Larson, B.C. 1996. Forest Stand Dynamics. New York: John Wiley and Sons,
Inc. 520 pp.
Oliver, C.D., and B.C. Larson. 1996. Forest Stand Dynamics. Update Edition. John Wiley and
Sons, New York. 521 pp. Oliver, C.D., A.Camp, and A.Osawa. 1998.
Olson, Lucretia E., Joel D. Sauder, Nathan M. Albrecht, Ray S. Vinkey, Samuel A. Cushman, and
Michael K. Schwartz. 2014. Modeling the effects of dispersal and patch size on predicted
fisher (Pekania [Martes] pennanti) distribution in the U.S. Rocky Mountains. Biological
Conservation 169 (2014) 89–98.
320

Flathead National Forest Assessment

Pac, D. F., R. J. Mackie, and H. E. Jorgensen. 1991. Mule deer population organization, behavior,
and dynamics in a northern Rocky Mountain environment. Final Rep., Fed. Aid Proj. W120-R-7-18. Mont. Dept. Fish, Wildl. and Parks, Helena. 316 pp.
Parry, M.L., O.F. Canziani, J.P. Palutikof. 2007: Technical Summary. Climate Change 2007:
Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change, M.L. Parry, O.F.
Conziani, J.P. Palutikof, P.J. van der Linden and C.E. Hanson, Eds., Cambridge
University Press, Cambridge, UK, P. 23-78.
Peek, J.M. 1962. Studies of moose in the Gravelly and Snowcrest mountains, Montana. Journal of
Wildlife Management 26:360-365.
Pierson, E.D, Wackenhut, M.C., Altenbach, J.S., Bradley P, Call P, Genter DL, Harris CE, Keller
BL, Lengus B. 1999. Species conservation assessment and strategy for Townsend’s bigeared bat (Corynorhinus townsendii townsendii and Corynorhinus townsendii
pallescens). Boise: Idaho Conservation Effort, Idaho Department of Fish and Game. 68
pp.
Piper, W. H.; Meyer, M. W.; Klich, M.; Tischler, K. B.; Dolsen, A. 2002. Floating platforms
increase reproductive success of common loons. Biological Conservation 104(2): 199203.
Poiani, Karen A.; Richter, Brian D.; Anderson, Mark G.; and Richter, Holly E. 2000. Biodiversity
Conservation at Multiple Scales: Functional Sites, Landscapes, and Networks.
BioScience, 50(2):133-146. 2000. Available online at:
http://www.bioone.org/doi/full/10.1641/00063568%282000%29050%5B0133%3ABCAMSF%5D2.3.CO%3B2
Potts S.G, Biesmeijer J.C., Kremen C., Neumann P., Schweiger O., and Kunin W.E. 2010. Global
pollinator declines: trends, impacts and drivers. Trends in Ecology and Evolution 25:
345-353.
Proctor, M.F., D. Paetkau, B. McLellan, G. Stenhouse, K. Kendall, R. Mace, W. Kasworm, C.
Servheen, C. Lausen, M. Boyce, and C. Strobeck. 2012. Population fragmentation and
inter-ecosystem movements of grizzly bears in western Canada and the northern USA.
Wildlife Monographs 180:1-46.
Reardon, B.A., G. T. Pederson, C. J. Caruso, and D. B. Fagre. Spatial Reconstructions and
Comparisons of Historic Snow Avalanche Frequency and Extent Using Tree Rings in
Glacier National Park, Montana, U.S.A Arctic, Antarctic, and Alpine Research,
40(1):148-160. 2008. Published By: Institute of Arctic and Alpine Research (INSTAAR),
University of Colorado.
Reichel, J. D. and J. G. Corn. 1997. Northern bog lemmings: survey, population parameters, and
population analysis. Unpublished report to the Kootenai National Forest. Montana
Natural Heritage Program, Helena, MT. 27 pp.
Reichel, J.D. and S.G. Beckstrom. 1994. Northern bog lemming survey: 1993. Unpublished
report. Montana Natural Heritage Program. Helena, MT. 87 pp.
Renecker, L.A. and R.J. Hudson. 1986. Seasonal energy expenditures and thermoregulatory
responses of moose. Can. J. Zool. 64:322-327.
321

Flathead National Forest Assessment

Riggs, R. A. and J. M. Peek. 1980. Mountain sheep habitat-use patterns related to post fire
succession. J. Wildl. Manage. 44:933-938; 1980.
Robinson, S.K., S.I. Rothstein, M.C. Brittingham, L.J. Petit and J.A. Grzybowski. 1995. Ecology
and behavior of cowbirds and their impact on host populations. In: Ecology and
Management of Neotropical Migratory Birds: A Synthesis and Review of Critical Issues.
T.E. Martin and D.M. Finch (eds.). New York: Oxford University Press. 428-460.
Rood, E.J.J., Azmi, W. & Linkie, M. 2008. Elephant crop raiding in a disturbed environment: the
Effect of landscape clearing on elephant distribution and crop raiding patterns in the north
of Aceh, Indonesia. Gajah, 29, 17–23.
Rosemond, A.D. and Anderson, C.B. 2003. Engineering role models: do non-human species have
the answers? Ecological Engineering 20 (2003) 379–387.
doi:10.1016/j.ecoleng.2003.09.002.
Rotenberry, J.T., R.J. Cooper, J.M. Wunderle and K.G. Smith. 1995. When and how are
populations limited? The Roles of Insect Outbreaks, Fire, and other Natural
Perturbations. In: Ecology and Management of Neotropical Migratory Birds: A Synthesis
and Review of Critical Issues. T.E. Martin and D.M. Finch (eds.). New York: Oxford
University Press. 55-84.
Saab, V., J. Dudley and W. Thompson. 2004. Factors influencing occupancy of nest cavities in
recently burned forests. Condor 106: 20-36.
Samson, F. B. 2006 (amended September 24, 2006). A Conservation assessment of the northern
goshawk, blacked-backed woodpecker, flammulated owl, and pileated woodpecker in the
Northern Region, USDA Forest Service. Unpublished report on file, Northern Region,
Missoula, Montana, USA.
Sauder, J.D. and J.L. Rachlow. 2014. Both forest composition and configuration influence
landscape-scale habitat selection by fishers (Pekania pennanti) in mixed coniferous
forests of the Northern Rocky Mountains. Forest Ecology and Management, Volume 314,
5 February 2014, Pages 75–84.
Schwartz CC, Haroldson MA, Gunther KA, Moody D. 2006. Distribution of grizzly bears in the
Greater Yellowstone Ecosystem in 2004. Ursus 17(1):63-66.
Schwartz CC, Haroldson MA, West K, editors. 2009. Yellowstone grizzly bear investigations:
annual report of the Interagency Grizzly Bear Study Team, 2008. Bozeman (MT): U.S.
Geological Survey.
Schwartz CC, Haroldson MA, White GC, Harris RB, Cherry S, Keating KA, Moody D, Servheen
C. 2006. Temporal, spatial, and environmental influences on the demographics of grizzly
bears in the Greater Yellowstone Ecosystem, Wildlife Monographs 161.
Schwartz CC, Podruzny S, Cain SL, Cherry S. 2009. Performance of spread spectrum global
positioning system collars on grizzly and black bears. Journal of Wildlife Management
72(7):1174-1182.
Schwartz, C. C., Fortin, J. K., Teisberg, J. E., Haroldson, M. A., Servheen, C., Robbins, C. T. and
Van Manen, F. T. (2013), Body and diet composition of sympatric black and grizzly bears
in the Greater Yellowstone Ecosystem. The Journal of Wildlife Management. doi:
10.1002/jwmg.633.
322

Flathead National Forest Assessment

Schwartz, C.C., K.A. Keating, H.V. Reynolds, III, V.G. Barnes, Jr., R.A. Sellers, J.E. Swenson,
S.D. Miller, B.N. McLellan, J. Keay, R. McCann, M. Gibeau, W.F. Wakkinen, R.D.
Mace, W. Kasworm, R. Smith, and S. Herrero. 2003. Reproductive maturation and
senescence in the female brown bear. Ursus 14(2):109-119.
Schwartz, C.C., S.D. Miller, and M.A. Haroldson. 2003. Grizzly bear. Pages 556-586 in G.A.
Feldhamer, B.C. Thompson, and J.A. Chapman, editors. Wild Mammals of North
America: Biology, Management, and Conservation. Second edition. The Johns Hopkins
University Press, Baltimore, Maryland.
Schwartz, Charles C., Mark A. Haroldson, Kerry A. Gunther, and Charles T. Robbins. Omnivory
and the Terrestrial Food Web — Yellowstone Grizzly Bear Diets. Pages 109 – 126 in
White, P.J., Robert A. Garrot, and Glenn E. Plumb. 2013. Yellowstone’s Wildlife in
Transition. Harvard University Press. Cambridge, MA. 347 pp.
Schwartz, M.K., J.P. Copeland, N.J. Anderson, J.R. Squires, R.M. Inman, K.S. Mckelvey, K.L.
Pilgrim, L.P. Waits and S.A. Cushman. 2009. Wolverine gene flow across a narrow
climatic niche. Ecology 90(11): 3222-3232.Servheen, C. 1981. Grizzly bear ecology and
management in the Mission Mountains, Montana. Ph.D dissertation. University of
Montana, Missoula. 138 pp. plus appendices.
Servheen, C. 1983. Grizzly bear food habits, movements, and habitat selection in the Mission
Mountains, Montana.Journal of Wildlife Management 47 (4): 1026-1035.
Servheen, Chris, and Cross, Molly. 2010. Climate change impacts on grizzly bears and
wolverines in the Northern U.S. and Transboundary Rockies: Strategies for conservation.
Workshop summary report.
Sherwin, Richard E.; Gannon,William L.; Altenbach,J. Scott. 2003. Managing complex systems
simply: understanding inherent variation in the use of roosts by Townsend's big-eared bat.
Wildlife Society Bulletin 2003, vol.31, no1, pp. 62-72.
Simonin, K.A. 2000. Vaccinium membranaceum. In: Fire Effects Information System, [Online].
U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station, Fire
Sciences Laboratory (Producer). Available: http://www.fs.fed.us/database/feis/ [ 2010,
April 30].
Singer, Francis J. 1978. Behavior of mountain goats in relation to U.S. Highway 2, Glacier
National Park, Montana. Journal of Wildlife Management 42:591-597.
Singer, Francis J. and Doherty, Jonathon L. 1985. Managing Mountain Goats at a Highway
Crossing. Wildlife Society Bulletin, Vol. 13, No. 4 (Winter, 1985), pp. 469-477. Available
online at: http://www.jstor.org/stable/3782673
Smucker, Ty; Garrott, Bob and Gude, Justin. 2011. Synthesizing moose management, monitoring,
past research and future research needs in Montana. Report. Montana State University –
Bozeman and Montana Fish Wildlife and Parks.
Squires, J. R., N. J. DeCesare, L. E. Olson, J. A. Kolbe, M. Hebblewhite, and S. A. Parks. 2013.
Combining resource selection and movement behavior to predict corridors for Canada
lynx at their southern range periphery. Biological Conservation 157 (2013) 187–195.

323

Flathead National Forest Assessment

Squires, J. R., M. K. Schwartz, J. P. Copeland, L. F. Ruggiero, and T. J. Ulizio. 2007. Sources and
patterns of wolverine mortality in western Montana. Journal of Wildlife Management
71:2213–2220.
Squires, J.R., L.F. Ruggiero, J.A. Kolbe and N.J. DeCesare. 2006. Lynx Ecology in the
Intermountain West. Missoula, MT: USDA Forest Service, Rocky Mountain Research
Station. 51 pp.
Squires, J.R., N.J. Decesare, J.A. Kolbe and L.F. Ruggiero. 2008. Hierarchical den selection of
Canada lynx in western Montana. Journal of Wildlife Management 72(7): 1497-1506.
Squires, J.R., N.J. Decesare, J.A. Kolbe and L.F. Ruggiero. 2010. Seasonal resource selection of
Canada lynx in managed forests of the northern Rocky Mountains. Journal of Wildlife
Management 74(8): 1648-1660; DOI: 10.2193/2009-184.
Squires, John R.; Nicholas J. DeCesare, Lucretia E. Olson, Jay A. Kolbe, Mark Hebblewhite, and
Sean A. Parks. 2013. Combining resource selection and movement behavior to predict
corridors for Canada lynx at their southern range periphery. Biological Conservation 157
(2013) 187–195.
Steerey, W. F. 1979. Distribution, range use and population characteristics of mule deer
associated with the Schafer Creek winter range, Bridger Mountains, Montana. Thesis
(M.S.) Montana State University, 1979.
Stewart, K.M., Bowyer RT, Dick BL, Johnson BK, and Kie JG. 2005. Density dependence in
North American elk: an experimental test. Oecologia 143:85–93.
Sumner, J., and JJ. Craighead. 1973. Grizzly bear habitat survey in the Scapegoat Wilderness,
Montana. Montana Coop. Wil. Res. Unit. Missoula, eds. 49 pp.
Swenson, J E , and G F Shanks, Jr. 1979. Noteworthy records of bats from northeastern Montana.
Journal of Mammalogy 60:650-652.
Tabacchi, Eric; Correll, David L.; Hauer, Richard; Pinay, Gilles; Planty-Tabacchi, Anne Marie;
and Wissmar, Robert C. 1998. Development, maintenance and role of riparian vegetation
in the river landscape. Freshwater Biology (1998) 40, 497-516.
Telfer, E. S. 1995. Moose Range Under Presettlement Fire Cycles and Forest Management
Regimes in the Boreal Forest of Western Canada. Alces 31:153-165.
Their, Tim. 2013. Region One Mule Deer Annual Report - FY2013.Montana Fish, Wildlife and
Parks, Kalispell, Montana.
Thomas, J. W., and D.E. Toweill, eds. 1982. Elk of North America: ecology and management.
Stackpole Books, Harrisburg, Pennsylvania. 698 pp. United States
Titus, J.R. and L.W. VanDruff. 1981. Response of common loons to recreational pressure in the
Boundary Waters Canoe Area, northeastern Minnesota. Wildlife Monograph 79. 59pp.
Tomback, D. F. 1982. Dispersal of whitebark pine seeds by Clark's nutcracker: A mutualism
hypothesis. Journal of Animal Ecology, 51: 451-467.
Tomback, D. F., and Linhart, Y. B. 1990. The evolution of bird dispersed pines. Evolutionary
Ecology, 4: 185-219.
324

Flathead National Forest Assessment

Tyers, D.B. 2003. Winter ecology of moose on the northern Yellowstone winter range. Ph.D.
Dissertation, Montana State University, Bozeman, Montana. 308 pp.
Unsworth, J. W. and L. Kuck. 1991. Bull elk vulnerability in the Clearwater drainage of northcentral Idaho. Pp. 85-88 in A.G. Christiansen, L. J. Lyon, and T. N. Lonner, comps.,
Proceedings of the elk vulnerability symposium, Montana State University, Bozeman.
USDA Forest Service. 1994. Second Edition, April 1997. Conservation Strategy for Howellia
aquatilis A. Gray. Northern Region, Flathead National Forest. 24 pp.
USDA Forest Service. 1995. Amendment 19 to the Flathead National Forest Plan environmental
impact statement (allowable sale quantity and objectives and standards for grizzly bear
habitat management). Flathead National Forest. Kalispell, MT.
USDA Forest Service. 1995. Inland Native Fish Strategy Environmental Assessment. Decision
Notice and Finding of no Significant Impact. Intermountain, Northern, and Pacific
Northwest Regions. 211 pp.
USDA Forest Service. 1995. Riparian Landtype Inventory of the Flathead National Forest.
Northern Region, Flathead National Forest. 56 pp.
USDA Forest Service. 1999. Flathead National Forest Plan Amendment 21, Final Environmental
Impact Statement: Management Direction Related to Old Growth Forests. Kalispell, MT:
USDA Forest Service, Flathead National Forest.
USDA Forest Service. 2004. Biological Assessment for winter motorized recreation Forest Plan
Amendment 24. Flathead National Forest, Kalispell, MT.
USDA Forest Service. 2007. Northern Rockies Lynx Management Direction. Final
Environmental Impact Statement, Volumes 1 and 2. March 2007. National Forests in
Montana, and parts of Idaho, Wyoming, and Utah.
USDA Forest Service. 2013. 2012 Annual Flathead National Forest Plan Amendment 19
Implementation Monitoring Report and Responses to Amendment 19 Revised
Implementation Schedule Terms and Conditions. June 2013. Flathead National Forest,
Kalispell, MT.
USDI Fish and Wildlife Service. 1987. Northern Rocky Mountain Wolf Recovery Plan. Denver,
CO. 119 pp.
USDI Fish and Wildlife Service. 1993. Grizzly Bear Recovery Plan. USDI-FWS, Denver, CO.
181 pp.
USDI Fish and Wildlife Service. 2004. Rocky Mountain Wolf Recovery 2003 Annual Report. T.
Meier, ed. USDI-FWS, Ecological Services, Helena MT. 65 pp.
USDI Fish and Wildlife Service. 2006. Biological Opinion Flathead National Forest Amendment
24 Winter Motorized Recreation. 63 pages. Helena, MT.
USDI Fish and Wildlife Service. 2007. Biological Opinion on the Northern Rockies Lynx
Management Direction.

325

Flathead National Forest Assessment

USDI Fish and Wildlife Service. 2007. Removing the Bald Eagle in the Lower 48 States From the
List of Endangered and Threatened Wildlife. Federal Register Vol. 72, No. 130 / Monday,
July 9, 2007. Pages 37346-37372.
USDI Fish and Wildlife Service. 2008. Birds of conservation concern 2008. United States
Department of Interior, Fish and Wildlife Service, Division of Migratory Bird
Management, Arlington, Virginia. 85 pp. Available online at:
http://www.fws.gov/migratorybirds/
USDI Fish and Wildlife Service. 2008. Endangered and Threatened Wildlife and Plants; Final
Rule Designating the Northern Rocky Mountain Population of Gray Wolf as a Distinct
Population Segment and Removing this Distinct Population Segment from the Federal
List of Endangered and Threatened Wildlife. Federal Register Vol. 73, No. 39, February
27, 2008, p. 10514-10559.
USDI Fish and Wildlife Service. 2009. Endangered and Threatened Wildlife and Plants; Revised
Designation of Critical Habitat for the Contiguous United States Distinct Population
Segment of the Canada Lynx; Final Rule. U. S. Fish and Wildlife Service. 50 C.F.R. Part
17. Federal Register. Vol. 74, No. 36. February 25, 2009. Pages 8616-8702.
USDI Fish and Wildlife Service. 2009. Post-delisting Monitoring Plan for the Bald Eagle
(Haliaeetus leucocephalus) in the Contiguous 48 States. U.S. FWS, Divisions of
Endangered Species and Migratory Birds and State Programs, Midwest Regional Office,
Twin Cities, MN. 75pp.
USDI FWS 2011. 50 CFR Part 17 Endangered and Threatened Wildlife and Plants; 12-Month
Finding on a Petition To List a Distinct Population Segment of the Fisher in Its United
States Northern Rocky Mountain Range as Endangered or Threatened With Critical
Habitat; Proposed Rule. Pgs. 38504-38532.
USDI Fish and Wildlife Service. 2012. Northern Rocky Mountain Wolf Recovery Program 2011
Interagency Annual Report. M.D. Jimenez and S.A. Becker, eds. USFWS, Ecological
Services, Helena, Montana.
USDI Fish and Wildlife Service. 2013. Endangered and Threatened Wildlife and Plants;
Threatened Status for the Distinct Population Segment of the North American Wolverine
Occurring in the Contiguous United States. Federal Register February 4, 2013. Vol. 50,
No. 7863. 2013-01478.
USDI Fish and Wildlife Service. 2013. Northern Continental Divide Ecosystem Grizzly Bear
Conservation Strategy - draft. 2013. 148 pp.
USGS, 2014. National Hydrography Dataset for Montana. [digital data]:
ftp://nhdftp.usgs.gov/DataSets/Staged/States/FileGDB/HighResolution/NHDH_MT_931
v210.zip [Accessed 04/04/2014]
USGS Patuxent Wildlife Research Center. 2012. Trend and Annual Index Information. Northern
Rockies North American Breeding Bird Survey Trend Results.
Van Dyke, F. G., B. L. Probert, and G. M. Van Beek. 1995. Moose home range fidelity and core
area characteristics in south-central Montana. Alces 31: 93-104.
Vanbergen, Adam J., and the Insect Pollinators Initiative 2013. Threats to an ecosystem service:
pressures on pollinators. Frontiers in Ecology and the Environment 11: 251–259.
326

Flathead National Forest Assessment

Vander Wall, S.B and H.E. Hutchins. 1983. Dependence of Clark's Nutcracker, Nucifraga
columbiana, on conifer seeds during the postfledging period.Canadian field-naturalist.
Ottawa ON.
Vinkey, R. S. 2003. An evaluation of fisher (Martes pennanti) introductions in Montana. M.S.
thesis. University of Montana, Missoula.
Vore, John M. and Eric M. Schmidt. 2001. Movements of Female Elk during Calving Season in
Northwest Montana. Wildlife Society Bulletin, Vol. 29, No. 2 (Summer, 2001), pp. 720725. Available online at: http://www.jstor.org/stable/3784200
Vore, John M.; Therese L. Hartman, and Alan K. Wood. 2007. Elk habitat selection and winter
range vegetation management in northwest Montana. Montana Fish, Wildlife and Parks.
Kalispell, MT. 24 pp.
Vore, John. 2012. Interoffice Memo to Jim Williams from John Vore dated 30 April 2012. Elk
survey in the South Fork Flathead, HDs 140 & 150. Montana Fish, Wildlife and Parks.
Waller, J. and C. Servheen. 2005. Effects of Transportation Infrastructure on Grizzly Bears in
Northwestern Montana. Journal of Wildlife Management 69(3):985-1000. 16pp.
Waller, J. S. and R. D. Mace. 1997. Grizzly bear habitat selection in the Swan Mountains,
Montana. J. Wildl. Manage. 61:1032-1039.
Walters C. J.and Holling C. S. 1990. Large-scale management experiments and learning by doing.
Ecology 71 (6): 2060-2068.
Walther, G., Post, E., and coauthors. 2002. Ecological responses to recent climate change. Nature
416:389-395.
Weaver, J.L. 2013. Safe Havens, Safe Passages for Vulnerable Fish and Wildlife: Critical
Landscapes in the Southern Canadian Rockies, British Columbia and Montana. Wildlife
Conservation Society Canada Conservation Report No. 6. Toronto, Ontario, Canada.
Westerling, A., H. Hidalgo, D. Cayan and T. Swetnam. 2006. Warming and earlier spring increase
Western U.S. forest wildfire activity. Science 313: 940-943.
Western Bat Working Group (WBWG). 2005. Species accounts developed for the 1998 Reno
Biennial Meeting, updated at the 2005 Portland Biennial Meeting. (Corynorhinus
townsendii), Townsend's big-eared bat. Available online at:
http://www.wbwg.org/speciesinfo/species_accounts/vespertilonidae/coto.pdf
Whittington, J., C. C. St. Clair, and G. Mercer. 2005. Spatial responses of wolves to roads and
trails in mountain valleys. Ecological Applications 15:543–553.
Wilsey CB, Lawler JJ, Maurer EP, McKenzie D, Townsend PA, Gwozdz R, Freund JA, Hagmann
K, Hutten KM. 2013. Tools for assessing climate impacts on fish and wildlife. Journal of
Fish and Wildlife Management 4(1):220–241. e1944-687X. doi: 10.3996/062012-JFWM055.
Wisdom, M.J. and L.J. Bate. 2008. Snag density varies with intensity of timber harvest and
human access. Forest Ecology and Management, 255 (2008): 2085-2093.

327

Flathead National Forest Assessment

Wisdom, M.J., Holthausen, R.S., Wales, B.C., Hargis, C.D., Saab, V.A., Lee, D.C., Hann, W.J.,
Rich, T.D., Rowland, M.M., Murphy, W.J., Eames, M.R., 2000. Source habitats for
terrestrial vertebrates of focus in the interior Columbia basin: broad-scale trends and
management implications. General Technical Report PNW-GTR-485. US Department of
Agriculture, Forest Service, Pacific Northwest Research Station, Portland, OR.
Wright, Vita; Hejl, Sallie J. and Hutto, Richard L. 1997. Conservation implications of a multiscale study of Flammulated Owl (Otus flammeolus) habitat use in the Northern Rocky
Mountains, USA. In: Duncan, James R.; Johnson, David H.; Nicholls, Thomas H., eds.
Biology and conservation of owls of the Northern Hemisphere: 2nd International
symposium. Gen. Tech. Rep. NC-190. St. Paul, MN: U.S. Dept. of Agriculture, Forest
Service, North Central Forest Experiment Station. 506-516.
Xerces Society for Invertebrate Conservation. 2013. Red List of Bees: Native Bees in Decline.
Accessible at: http://www.xerces.org/pollinator-redlist/
Youmans, H.B. 1979. Habitat use by mule deer of the Armstrong Winter Range, Bridger
Mountains, Montana. Thesis (M.S.) Montana State University, 1979.
Zielinski, W. J. and T. E. Kucera (eds.). 1995. A Detection Manual for Wolverine, Fisher, Lynx
and Marten in the Western United States. Gen. Tech. Rep. Albany, CA: U.S. Department
of Agriculture, Pacific Southwest Experiment Station, GTR-PSW-157.

Soil:
Code of Federal Regulation [36 CFR 219], Part 219 - Planning. Available online at:
http://cfr.regstoday.com/36cfr219.aspx
Code of Federal Regulations. 36 CFR available online at: http://cfr.regstoday.com/36cfr.aspx
Federal Register. U.S. Government Printing Office. Collections available online at Code of
Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Forest Service Directives. Forest Service Manual and Forest Service Handbook available online
at: http://www.fs.fed.us/im/directives/
Friedlingstein, P. and Coauthors. 2006: Climate–carbon cycle feedback analysis: Results from the
(CMIP)-M-4 model intercomparison. J. Climate, 19, 3337–3353.
Oelfke, J. G., and Butler, D. R. 1985. Lichenometric dating of calcareous landslide deposits,
Glacier National Park, Montana. Northwest Geology, 14: 7-10.
Oelfke, J.G., and Butler, D.R. 1985. Landslides along the Lewis Overthrust Fault, Glacier
National Park, Montana. The Geographical Bulletin, Vol. 27, No. 1, 7-15.
Page-Dumroese, D.S., M. Jurgensen, and T. Terry. 2010. Maintaining soil productivity during
forest or biomass-to-energy thinning harvests in the western United States. Western
Journal of Applied Forestry 25(1):5-11.
Todd-Brown, K. E. O., Randerson, J. T., Post, W. M., Hoffman, F. M., Tarnocai, C., Schuur, E. A.
G., and Allison, S. D. 2013. Causes of variation in soil carbon simulations from CMIP5
Earth system models and comparison with observations. Biogeosciences, 10, 1717–1736,
doi:10.5194/bg-10-1717-2013, 2013.
328

Flathead National Forest Assessment

USDA Forest Service. 1980. Land System Inventory of the Scapegoat and Danaher portion of the
Bob Marshall Wilderness. U.S. Forest Service. Kalispell, MT.
USDA Forest Service 1983. Flathead Country Land System Inventory. Flathead National Forest.
USDA Forest Service 1988. Soil Survey of Flathead National Forest Area. U.S. Forest Service
and Natural Resource Conservation Service. Kalispell, MT.

Aquatic ecosystems:
Acorn, John. 2004. Damselflies of Alberta: flying neon toothpicks in the grass. University of
Alberta Press.
Al-Chokhachy, R; B. Roper; and E. Archer. 2010. Evaluating status and trend in physical stream
habitat in headwater streams within the Interior Columbia River and Upper Missouri
Basins using an index approach. Transactions of the American Fisheries Society 139:
1041–1059.
Anderson, N.H. 1976. Distribution and Ecology of Oregon Trichoptera. Technical Bulletin #134.
Agricultural Experiment Station, Oregon State University, Corvallis, Oregon, 152 pp.
Archer, E., J. Heitke, P. Ebertowski and R. Leary. 2008. PACFISH INFISH biological opinion
effectiveness monitoring program for streams and riparian areas. U.S. Department of
Agriculture, Forest Service. 25 pp.
Baumann, R. W. 1979. Nearctic stonefly genera as indicators of ecological parameters
(Plecoptera: Insecta). Great Basin Naturalist 39(3): 241-244.
Baumann, RW, Gaufin, AR and Surdick, RF. 1977. The stoneflies (Plecoptera) of the Rocky
Mountains. Memoirs of the American Entomological Society 31, 1-208.
Behnke, R. J. 1992. Native trout of Western North America. American Fisheries Society,
Monograph 6, Bethesda, Maryland.
Benda, L., D. Miller, P. Bigelow, and K. Andras. 2003. Effects of post-wildfire erosion on channel
environments, Boise River, Idaho. Forest Ecology and Management 178:105-149.
Bisson, P.A., Rieman, B.E., Luce, C., Hessburg, P.F., Lee, D.C., Kershner, J.L., Reeves, G.H. and
Gresswell, R.E. 2003. Fire and aquatic ecosystems of the western USA: Current
knowledge and key questions. Forest Ecology and Management 178 (1-2): 213-229.
Code of Federal Regulation [36 CFR 219], Part 219 - Planning. Available online at:
http://cfr.regstoday.com/36cfr219.aspx
Code of Federal Regulations. 36 CFR available online at: http://cfr.regstoday.com/36cfr.aspx
Donald, D.B and D.J. Alger. 1993. Geographic distribution, species displacement, and niche
overlap for lake trout and bull trout in mountain lakes. Can. J. Zool. 71: 238-247.
Dunham J.B., M.K. Young, R.E. Gresswell, and B.E. Rieman. 2003. Effects of fire on fish
populations: landscape perspectives on persistence of native fishes and nonnative fish
invasions. Forest Ecology and Management 178:183-196.

329

Flathead National Forest Assessment

Dunham, J., Rieman, B., and Chandler, G., 2003a. Influences of temperature and environmental
variables on the distribution of bull trout within streams at the southern margin of its
range. North American Journal of Fisheries Management, v. 23, pp. 894-904.
Dunham, J; M. Young; R. Gresswell; and B. Rieman. 2003b. Effects of fire on fish populations:
landscape perspectives on persistence of native fishes and non-native fish invasions.
Forest Ecology and Management 178: 183 – 196.
Dunkle, S.W. 2000. Dragonflies Through Binoculars. A Field Guide to Dragonflies of North
America. Oxford University Press: New York, New York. 266 pp.
Everest, F. H., R. L. Beschta, J. C. Scrivener, K. V. Koski, J. R. Sedell, and C. J. Cederholm.
1987. Fine sediment and salmonid production: a paradox. Pages 143–190 in E. O. Salo
and T. W. Cundy, editors. Streamside management: forestry and fishery interactions.
Institute of Forest Resources, University of Washington, Seattle.
Federal Register. U.S. Government Printing Office. Collections available online at Code of
Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Finney, M.A., Seli, R.C., McHugh, C.W., Ager, A.A., Bahro, B., and Agee, J.K., 2007. Simulation
of long-term landscape-level fuel treatment effects on large wildfires. Int. J. Wildland
Fire 16, 712–727.
Forest Service Directives. Forest Service Manual and Forest Service Handbook available online
at: http://www.fs.fed.us/im/directives/
Fraley, J.J. and B.B. Shepard. 1989. Life history, ecology and population status of migratory bull
trout (Salvelinus confluentus) in the Flathead Lake and River system, Montana.
Northwest Science 63(4):133-143.
Frest, T.J. and E.J. Johannes. 1995. Interior Columbia Basin mollusk species of special concern.
Final report: Interior Columbia Basin Ecosystem Management Project, Walla Walla, WA.
Contract #43-0E00-4-9112. 274 pp. plus appendices.
Gamett, B. L. 2002. The relationship between water temperature and bull trout distribution and
abundance. Master’s thesis. Utah State University, Logan, Utah.
Gaufin, A.R., E.R. Ricker, M. Miner, P. Milam, and R.A. Hays. 1972. The stoneflies (Plecoptera)
of Montana. Trans. of the American Entomological Society 98(1):1-161
Giersh, J. 2002. Revision and phylogenetic analysis of the verrula and alberta species groups of
Rhyacophila Pictet 1834 with description of a new species (Trichoptera: Rhyacophilidae).
M.S. Thesis. Bozeman, Montana: Montana State University. 221 pp.
Grafe, C.S., C.A. Mebane, M.J. McIntyre, D.A. Essig, D.H. Brandt, and D.T. Mosier. 2002. The
Idaho Department of Environmental Quality Water Body Assessment Guidance, Second
Edition-Final. Idaho Department of Environmental Quality; Boise, Idaho.
Haas, G. R., and J. D. McPhail. 1991. Systematics and distributions of Dolly Varden (Salvelinus
malma) and bull trout (Salvelinus confluentus) in North America. Canadian Journal of
Fisheries and Aquatic Sciences 48:2191-2211.

330

Flathead National Forest Assessment

Hendrickson, S., K. Walker, S. Jacobson and F. Bower. 2008. Assessment of aquatic organism
passage at road/stream crossings for the Northern Region of the USDA Forest Service.
U.S. Department of Agriculture, Forest Service, Northern Region. 13 pp.
Hitt, N.P.,C.A. Frissell, C.C. Muhlfeld and F.W. Allendorf. 2003. Spread of hybridization between
native westslope cutthroat trout, Oncorhynchus clarki lewisi, and nonnative rainbow
trout, Oncorhynchus mykiss. Can. J. Fish. Aquat. Sci. 60: 1440-1451.
Jacobus, L. M. and W. P. McCafferty. 2004. Revisionary contributions to the genus Drunella
(Ephemeroptera: Ephemerellidae). Journal of the New York Entomological Society 112:
127-147.
Jacobus, L. M., R. W. Newell, and W. P. McCafferty. 2006. First adult and egg descriptions of
Caudatella edmundsi (Ephemeroptera: Ephemerellidae), from Montana (U.S.A.), with
habitat notes. Entomological News 117: 175-180.
Jensen, S.L. 1966. The mayflies of Idaho (Ephemeroptera). Master’s thesis, University of Utah,
Salt Lake City.
Kendall, C. 2010. Comparison of stream channel and aquatic habitat conditions in reference and
managed watersheds. Flathead National Forest. 11 pp.
Kendall, C. 2012. Bankfull channel width and sediment characteristics in reference and managed
streams. Flathead National Forest. 12 pp.
Kershner, J.L., B.B. Roper, N. Bouwes, R. Henderson and E. Archer. 2004. An Analysis of
Stream Habitat Conditions in Reference and Managed Watersheds on Some Federal
Lands within the Columbia River Basin. North American Journal of Fisheries
Management 24:1363–1375, 2004.
Kondratieff, Boris C. and Richard W. Baumann (coordinators). 2000. Stoneflies of the United
States.Jamestown, ND: Northern Prairie Wildlife Research Center Online,
(Version12DEC2003). Available at:
http://www.npwrc.usgs.gov/resource/distr/insects/sfly/index.htm
Leary, R. F., F. W. Allendorf, and S. H. Forbes. 1993. Conservation genetics of bull trout in the
Columbia and Klamath River Drainages. Conservation Biology 7:856–865.
Lee, D.C., J.R. Sedell, B.E. Rieman, R.F. Thurow, J.E. Williams and others. 1997. Broadscale
assessment of aquatic species and habitats. Pages 1057-1496 In: T.M. Quigley and S.J.
Arbelbide (tech. eds.), An assessment of ecosystem components in the interior Columbia
Basin and portions of the Klamath and Great Basins. USDA Forest Service, Pacific
Northwest Research Station. PNW-GTR-328. Portland, OR.
Luce, C., J. T. Abatzoglou, and Z. A. Holden. 2013 The Missing Mountain Water: Slower
Westerlies Decrease Orographic Enhancement in the Pacific Northwest USA.
Martinez, P.J., P.E. Bigelow , M.A. Deleray , W.A. Fredenberg , B.S. Hansen, N.J. Horner , S.K.
Lehr , R.W. Schneidervin , S.A. Tolentino and A.E. Viola. 2009. Western Lake Trout
Woes. Fisheries 34(9):424-442.
McCafferty, W. P. and R. L. Newell. 2007. Insecta, Ephemeroptera: Range extensions and new
state records from far western Montana, U.S.A. Check List 3: 260-266.
331

Flathead National Forest Assessment

McIntyre, J.D. 1998. An Assessment of Bull Trout and Lake Trout Interactions in Flathead Lake,
Montana: A Report to the Montana Bull Trout Restoration Team. Montana Fish, Wildlife
and Parks; and Confederated Salish and Kootenai Tribes.
Merritt, R.W. and K.W. Cummins (eds.). 1996. An Introduction to the Aquatic Insects of North
America, 3rd ed. Kendall/Hunt Publishing Company, Dubuque, IA, 862 pp.
Miller, K.B. and D.L. Gustafson. 1996. Distribution records of the Odonata of Montana. Bulletin
of American Odonatology, 3(4):75-88. 1995.
Montana Natural Heritage Program and Montana Fish, Wildlife and Parks, 2012, Montana Field
Guide. Information retrieved November 6-13, 2013, available online at:
http://fieldguide.mt.gov/default.aspx
Mote, P.W., E.A. Parson, A.F. Hamlet, K.N. Ideker, W.S. Keeton, D.P. Lettenmaier, N.J. Mantua,
E.L. Miles, D.W. Peterson, D.L. Peterson, R. Slaughter, and A.K. Snover. 2003.
Preparing for climatic change: The water, salmon, and forests of the Pacific Northwest.
Climatic Change 61:45-88.
NatureServe. NatureServe Explorer: An online encyclopedia of life [web application]. Available
online at: www.natureserve.org/explorer
Newell, R.L., R.W. Baumann, and J.A. Stanford. 2006. Stoneflies of Glacier National Park and
Flathead River basin, Montana. Pages 173–186 In F.R. Hauer, J.A. Stanford, and R.L.
Newell, editors, International Advances in the Ecology, Zoogeography, and Systematics
of Mayflies and Stoneflies. Entomology, Volume 128. University of California Press,
Berkeley, 412 pp.
Noss, R.F., P. Beier, W.W. Covington, R.E. Grumbine, D.B. Lindenmayer, J.W. Prather, F.
Schmiegelow, T.D. Sisk, and D.J. Vosick. 2006. Integrating restoration ecology and
conservation biology: a case study from ponderosa pine forests of the southwestern USA.
Restoration Ecology 14:4-10.
O’Laughlin, J. 2005. Conceptual model for comparative ecological risk assessment of wildfire
effects on fish, with and without hazardous fuel treatment. Forest Ecology and
Management. 211: 59–72.
Opler, Paul A. 1999. Field Guide to Western Butterflies. Houghton Mifflin Co., Boston.
Paulson, D. 2009. Dragonflies and damselflies of the West. Princeton University Press, Princeton,
NJ. 535 pp.
Peterson, K.J. and J.S. Addis. 2000. Clypeatula cooperensis gen. n., sp n., a new freshwater
sponge (Porifera, Spongillidae) from the Rocky Mountains of Montana, USA. Zool. Scr.,
29 (2000), pp. 265–274.
Reeves, G. H., L. E. Benda, K. M. Burnett, P. A. Bisson, and J. R. Sedell. 1995. A disturbancebased ecosystem approach to maintaining and restoring freshwater habitats of
evolutionary significant units of anadromous salmonids in the pacific northwest. Pages
334-349 in J. L. Nielsen, editor. Evolution and the aquatic ecosystem: defining unique
units in population conservation. American Fisheries Society, Symposium 17, Bethesda,
Maryland.

332

Flathead National Forest Assessment

Rhodes, J.J., D.A. McCullough and F.A. Espinosa, Jr. 1994. A coarse screening process for
potential application in ESA consultations. Columbia River Intertribal Fish Commission.
Prepared under NMFS/BIA inter-agency agreement 40ABNF3.
Rieman, B. E. and J. Clayton. 1997. Wildfire and native fish: issues of forest health and
conservation of native fishes. FIsheries 22:6-15.
Rieman, B., D. Lee, D. Burns, R. Gresswell, M. Young, R. Stowell, J. Rinne, and P. Howell.
2003. Status of native fishes in the western United States and issues for fire and fuels
management. Forest Ecology and Management 178:197-211.
Rieman, B.E. and McIntyre, J.D. 1993. Demographic and habitat requirements for conservation
of bull trout. General Technical Report INT-302. Ogden, Utah: U.S. Forest Service,
Intermountain Research Station. 38 pp.
Rieman, B.E. and McIntyre, J.D. 1995. Occurrence of bull trout in naturally fragmented habitat
patches of varied size. Transactions of the American Fisheries Society 124: 285–296.
Shepard, B.B., W. Urie and B.E. May. 2003. Status of westslope cutthroat trout (Oncorhynchus
clarki lewisi) in the United States: 2002. Montana Fish, Wildlife and Parks, 94 pp.
Shepard, B.B.; May B.E. and Urie, W. 2000. Status and conservation of westslope cutthroat trout
within the western United States. N Am J Fish Manag 25:1426–1440.
Stagliano, D.M., Stephens, G.M. and Bosworth, W.R. 2007. Aquatic Invertebrate Species of
Concern on USFS Northen Region Lands. In: USDA Foeest Service (ed.). Montana
Natural Heritage Program, Idaho Conservation Data Centre.
Stark, B.P. and D.L. Gustafson. 2004. New species and records of Soliperla Ricker, 1952 from
western North America (Insecta, Plecoptera). Spixiana 27(2):97-105. Zoologische
Staatssammlung Muenchen.
Stewart, I.T., D.R. Cayan, M.D. Dettinger, 2005: Changes toward earlier streamflow timing
across western North America. J. Climate. 18:1136–1155.
Taylor, D.W. 1988. New species of Physa (Gastropoda: Hygrophila) from the western United
States. Malacological Review, 21, 43–78.
Thurow, R. F. 1997. Habitat utilization and diel behavior of juvenile bull trout (Salvelinus
confluentus) at the onset of winter. Ecology of Freshwater Fish 6:1–7.
U.S. Fish and Wildlife Service. 2002. Chapter 3, Clark Fork River. In: Bull Trout (Salvelinus
confluentus) Draft Recovery Plan. U.S. Fish and Wildlife Service, Portland, Oregon.
USDA Forest Service. 1995. Inland Native Fish Strategy (INFISH) Environmental Assessment
(EA). Coeur d’Alene, ID: USDA Forest Service.
USDA Forest Service. 1995. Inland Native Fish Strategy Environmental Assessment. Decision
Notice and Finding of no Significant Impact. Intermountain, Northern, and Pacific
Northwest Regions. 211 pp.
USDA Forest Service. 2011. Watershed condition framework – A framework for assessing and
tracking changes to watershed condition. U.S. Department of Agriculture, Forest Service.
FS-977, 24 pp.
333

Flathead National Forest Assessment

USDA Forest Service. 2013. Centerhorse and Morrell/Trail GRAIP Roads Assessment,
Preliminary Report. Lolo National Forest, MT. USDA Forest Service, Rocky Mountain
Research Station. Boise, ID.
USDA Forest Service. 2013. Conservation Strategy for Bull Trout on USFS lands in Western
Montana. Missoula, MT.
USDA Natural Resource Conservation Service. 2013. Watershed Boundary Dataset (WBD)
Overview, History, and Facts.
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/water/watersheds/dataset/?cid=n
rcs143_021623.
Wang, D. and J.R. Holsinger. 2001. Systematics of the subterranean amphipod genus
Stygobromus (Crangonyctidae) in western North America. Amphipacifi ca 3(2):39-147.
Weaver, T. 1998. Interoffice Memorandum. 1997 Bull trout spawning run-Flathead Lake
Population. In Bull Trout Baseline Biological Assessment, North and Middle Forks,
Flathead River.
Weaver, T. W. and J. Fraley. 1991. Fisheries habitat and fish populations, final report. Flathead
Basin Forest Practices Water Quality and Fisheries Cooperative Program. Flathead Basin
Commission, Kalispell, MT (refer to pp.25 and 43).
Westfall, M. and M. May. 1996. Damselflies of North America. Gainesville, FL: Scientific
Publishers, Inc.
Wiggins, G.B. 1996. Larvae of the North American Caddisfly Genera. 2nd ed. University of
Toronto Press, Toronto. 424pp.

Watershed:
Famiglietti, James S. and M. Rodell. 2013. Water in the Balance. Environmental Science, 340,
1300-1301. 10.1126/science.1236460.
Potyondy, J.P and T.W. Geier. 2011. Watershed Condition Classification Technical Guide. U.S.
Department of Agriculture, Forest Service. FS-978, 41 pp.
USDA Forest Service. 2011. Watershed condition framework – A framework for assessing and
tracking changes to watershed condition. U.S. Department of Agriculture, Forest Service.
FS-977, 24 pp.
US Geological Survey. 2013. NEX-DCP30 mean model summary for Flathead County. Generated
online from: http://www.usgs.gov/climate_landuse/clu_rd/nex-dcp30.asp

Climate:
USDA Forest Service and UW Climate Impacts Group 2012. Northern Rockies Climate Change
Primer. 20 June 2012.
Hamlet, A. F., and D. P. Lettenmaier. 2007. Effects of 20th century warming and climate
variability on flood risk in the western U.S. Water Resour. Res., 43, W06427,
doi:10.1029/2006WR005099.

334

Flathead National Forest Assessment

IPCC 2007. 4th Assessment Report: Working Group II: Impacts, Adaptation and Vulnerability:
1.5 Learning from observed responses: vulnerability, adaptation and research needs.
Available online at: http://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch1s1-5.html
IPCC 2007. Climate Change 2007: Synthesis Report. Contribution of Working Groups I, II and
III to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change
[Core Writing Team, Pachauri, R.K and Reisinger, A. (eds.)]. IPCC, Geneva, Switzerland,
104 pp.
Isaak, D., S. Wollrab, D. Horan, and G. Chandler. 2012. Climate Change Effects on Stream and
River Temperatures across the Northwest U.S. from 1980–2009 and Implications for
Salmonid Fishes. Climatic Change 113 (2): 499-524. doi: 10.1007/s10584-011-0326-z.
Karl, T.R., J.M. Melillo, and T.C. Peterson (eds.). 2009. Global climate change impacts in the
United States. Cambridge University Press, New York, NY. 188 pp.
Leppi, J. C., T. H. DeLuca, S. W. Harrar and S.W. Running, 2011. Impacts of climate change on
August stream discharge in the Central-Rocky Mountains. Climatic Change. doi:
10.1007/s10584-011-0235-1.
Luce, C. H., and Z. A. Holden. 2009. Declining annual streamflow distributions in the Pacific
Northwest United States, 1948–2006, Geophys. Res. Lett., 36, L16401,
doi:10.1029/2009GL039407.
Mantua, N. J., I. Tohver, and A. F. Hamlet. 2010. “Climate Change Impacts on Streamflow
Extremes and Summertime Stream Temperature and Their Possible Consequences for
Freshwater Salmon Habitat in Washington State.” Climatic Change 102: 187-223. doi:
10.1007/s10584-010-9845-2.
Nakicenovic, N., (ed.), 2000: Greenhouse gas emissions scenarios. Technological Forecasting &
Social Change, 65,3. IPCC SRES Revisited: A Response 211.
Rood, E.J.J., Azmi, W. and Linkie, M. 2008. Elephant crop raiding in a disturbed environment:
the Effect of landscape clearing on elephant distribution and crop raiding patterns in the
north of Aceh, Indonesia. Gajah, 29, 17–23.
Stewart, K.M, Bowyer RT, Dick BL, Johnson BK, Kie JG. 2005. Density dependence in North
American elk: an experimental test. Oecologia 143:85–93.

Fire:
Anderson, H.E. 1982. Aids to Determining Fuel Models for Estimating Fire Behavior. USDA
Forest Service General Technical Report INF-122. Intermountain Forestry and Range
Experiment Station, Ogden, UT. 22 pp.
Elzinga, Caryl L and Raymond Shearer. 1997. Vegetation Strucher in Old growth Stands in the
Coram Research Natural Area in Northwestern Montana. General Technical Report INTGTR-364. Intermountain Research Station.
Hann, W.J.; Bunnell, D.L. 2001. Fire and Land Management Planning and Implementation
Across Multiple Scales. International Journal of Wildland Fire. 10:389-403.
Hardy, C.C.; Schmidt, K.M.; Menakis, J.M.; Samson, N.R. 2001. Spatial Data for National Fire
Planning and Fuel Management. International Journal of Wildland Fire. 10: 353-372.
335

Flathead National Forest Assessment

McKenzie, D., D.L. Peterson, and J.J. Littell. 2009. Global Warming and Stress Complexes in
Forests of Western North America. Pages 317-337. In: Developments in Environmental
Science, Vol 8, Wild Land Fires and Air Pollution, Andrzej Bytnerowicz, Michael J.
Arbaugh, Allen R. Riebau and Christian Andersen, editors. Elsevier, The Netherlands.
McKenzie, D., Z. Gedalof, D.L. Peterson, and P. Mote. 2004. Climatic change, wildfire, and
conservation. Conservation Biology 18: 890-902.
Morgan, P., E. K. Heyerdahl, and C.E. Gibson. 2008. Multi-season climate synchronized forest
fires throughout the 20th century, Northern Rockies, USA. Ecology 89: 717–728.
Schmidt, K.M.; Menakis, J.P.; Hardy, C.C.; Hann, W.J.; and Bunnell, D.L. 2002. Development of
Coarse-Scale Spatial Data for Wildland Fire and Fuel Management. Gen. Tech. Rep.,
RMRS-GTR-87. Fort Collins, CO: U.S. Department of Agriculture, Forest Service,
Rocky Mountain Research Station.
USDA Forest Service. 2012. Effects of Climatic Variability and Change on Forest Ecosystems: A
Comprehensive Science Synthesis for the U.S. Forest Sector. USDA Forest Service
Pacific Northwest Research Sta. Gen. Tech. Report PNW-GTR-870. December 2012.
Whitlock, D., J. Marlon, C. Briles, A. Brunelle, C. Long, and P. Bartlein. 2008. Long-term
relations among fire, fuel, and climate in the north-western US based on lake-sediment
studies. International Journal of Wildland Fire 17: 72-83.

Insect and disease:
Bentz, B.J., C.J.Fettig, E.M.Hansen, J.Hicke,J.L.Hayes, R. Kelsey, J. Lundquist, J. Negron, R.
Progar, J. Regniere, S. Seybold, and J. Vanygriff. 2009. Climate change and western bark
beetles: Rapid Thread Assessment. Western Wildlands Environmental Threats
Assessment Center, USDA Forest Service. 57pp.
www.fs.fed.us/wwetac/projects/bentz.html
Logan, J.A.; White, P.; Bentz, B.J.; Powell, J.A. 1998. Model analysis of spatial patterns in
mountain pine beetle outbreaks. Theoretical Population Biology 53:236-255.

Invasive or non-native:
DiTomaso, J.M. and D.W. Johnson (eds.). 2006. The Use of Fire as a Tool for Controlling
Invasive Plants. Cal-IPC Publication 2006-01. California Invasive Plant Council:
Berkeley, CA. 56 pp.
Executive Order 13112 – Invasive Species. 1999. 4 pp. Accessible at:
http://ceq.hss.doe.gov/nepa/regs/eos/eo13112.html
Federal Register. U.S. Government Printing Office. Collections available online at Code of
Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Kerns, B. and Guo, Q. 2012. Climate Change and Invasive Plants in Forests and Rangelands.
(September 23, 2012). U.S. Department of Agriculture, Forest Service, Climate Change
Resource Center. http://www.fs.fed.us/ccrc/topics/invasive-plants/index.shtml
Montana Department of Agriculture. 2010. Montana Noxious Weed List. Website accessed May
13, 2011. http://agr.mt.gov/weedpest/pdf/weedlist2010.pdf
336

Flathead National Forest Assessment

Parks, C., S. Radosevich, B. Endress, B. Naylor, D. Anzinger, L. Rew, B. Maxwell, and K. Dwire.
2005. Natural and land-use history of the Northwest mountain ecoregions (USA) in
relation to patterns of plant invasions. Perspectives in Plant Ecology, Evolution and
Systematics. Vol. 7, pages 137–158.
Pederson, G.T., L.J. Graumlich, D.B. Fagre, T. Kipfer and C.C. Muhlfeld. 2009. A century of
climate and ecosystem change in Western Montana: what do temperature trends portend?
Climatic Change 96: 22pp. DOI 10.1007/s10584-009-9642-y.
USDA Animal and Plant Health Inspection Service. 2001. Future Trends in Agricultural Trade.
Miscellaneous publication 1579. Accessible at:
http://www.aphis.usda.gov/publications/aphis_general/content/printable_version/brotradi.
pdf
USDA Forest Service. 2001b. Flathead National Forest Noxious and Invasive Weed Control
Environmental Assessment. 122 pp. plus appendices.
USDA Forest Service. 2003. Weed Risk Assessment. The Nature Conservancy and Forest
Service. On file at the Supervisor’s Office, Flathead National Forest.
Zouhar, Kristin; Jane Kapler Smith; Steve Sutherland, and Matthew L. Brooks. 2008. Wildland
fire in ecosystems: fire and nonnative invasive plants. General Technical Report RMRSGTR-42-vol. 6. Ogden, UT: U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station. 355pp.

Multiple use and ecosystem services:
Balvanera, P.A., A. B. Pfisterer, N. Buchmann, J. He, T. Nakashizuka, D. Raffaelli, B. Schmid.
2006. Quantifying the evidence for biodiversity effects on ecosystem functioning and
services. Ecology Letters 9: 1146–1156.
Boyd, J.; and Banzhaf, S. 2007. What are ecosystem services? The need for standardized
environmental accounting units. Ecological Economics 63: 616-626.
Bradley, L and J. Gude, N. Lance, K. Laudon, A. Messer, A. Nelson, G. Pauley, M. Ross, T.
Smucker, and J. Steuber. 2013. Montana Gray Wolf Conservation and Management 2012
Annual Report. Montana Fish, Wildlife and Parks. Helena, Montana. 55 pp.
Brauman, K.A.; Daily, G.C.; Duarte, T.K.; and Mooney, H.A. 2007. The nature and value of
ecosystem services: an overview highlighting hydrologic services. Annu. Rev. Environ
Resour.32:67-98.
Code of Federal Regulations. 36 CFR available online at: http://cfr.regstoday.com/36cfr.aspx
Collins, S., Larry, E. 2007. Caring for our natural assets: an ecosystem services
perspective.Excerpt from PNW-GTR-733. U.S. Department of Agriculture, Forest
Service, Pacific Northwest Research Station. Portland, OR 11 pp.
Convention on Biological Diversity. 2013. What is biodiversity. Available online at:
http://www.biodiv.be/biodiversity/about_biodiv/biodiv-what/ Accessed September 30,
2013.

337

Flathead National Forest Assessment

de Groot, R.S.; Alkemade, R.; Braat, L.; Hein, L.; and Willemen, L. 2010. Challenges in
integrating the concept of ecosystem services and values in landscape planning,
management and decision making. Ecological Complexity 7: 260-272.
Duffield, John W. 2003. The Montana Challenge: Changing values/changing times. Available
online at:
http://fwp.mt.gov/doingBusiness/reference/montanaChallenge/reports/ecovalues.html
Federal Register. U.S. Government Printing Office. Collections available online at Code of
Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Flathead National Forest Service, Forest Plan Monitoring and Evaluation Report, Fiscal Years
2008-2010. Published April 2012. Flathead National Forest, Kalispell, MT.
Forest Service Directives. Forest Service Manual and Forest Service Handbook available online
at: http://www.fs.fed.us/im/directives/
Haines-Young, R., M. Potschin 2010. The links between biodiversity, ecosystem services and
human well-being (Chapter 6). In Raffaelli, D. and C. Frid (editors.): Ecosystem
Ecology: a new synthesis. BES Ecological Reviews Series, CUP, Cambridge. 172 pp.
Hanson, C., L. Yonavjak, C. Clarke, S, Minnemeyer, L. Boisrobert, A. Leach, and K. Schleewis.
2010. Southern forests for the future. World Resources Institute. Available online at:
www.wri.org
Jones J. A., G. L. Achterman, L. A. Augustine, I. F. Creed, P. F. Folliott, L. MacDonald, B. C.
Wemple. 2009. Hydrologic effects of a changing forested landscape - challenges for the
hydrological sciences. Hydrological Processes. 23(18): 2699–2704.
Kandziora, M., B. Burkhard, F. Müller. 2013. Interactions of ecosystem properties, ecosystem
integrity and ecosystem service indicators - a theoretical matrix exercise. Ecological
Indicators 28: 54-78.
Keegan, C.E., III; Sorenson, C.B.; Morgan, T.A.; Hayes, S.W; Daniels, J.M. 2012. Impact of the
great recession and housing collapse on the forest products industry in the western United
States. Forest Products Journal 61(8). 625-634.
Kline, J.D.; and Mazzotta, M.J. 2012. Evaluating tradeoffs among ecosystem services in the
management of public lands. Gen. Tech. Rep. PNW-GTR- 865. Portland, OR: U.S.
Department of Agriculture, Forest Service, Pacific Northwest Research Station. 48 pp.
Mace, G. M., K. Norris, A. H. Fitter. 2013. Biodiversity and ecosystem services: a multi-layered
relationship. Trends in Ecology and Evolution. 27(1):19-26.
Maczko, K., L. Hidinger. (editors). 2008. Sustainable ranglands: Ecosystem goods and services.
Sustainable Rangelands Roundtable. SRR Monograph No. 3. 94 pp.
McFarland, Robert C. and Jennifer Dykstra. 2010. Montana Statewide Angling Mail Survey
2010. Montana Fish, Wildlife and Parks. Bozeman, MT. 158 pp.
McIver, C.P.; Sorenson, C.B.; Keegan III, C.E.; and Morgan, T.A. February 20, 2013. Timber
Use, Processing Capacity, and Capability to Utilize Small-Diameter Timber within USDA
Forest Service, Region One Timber-processing Area. USDA Forest Service, Region One.
338

Flathead National Forest Assessment

February 20, 2013. Available online at:
http://www.bber.umt.edu/pubs/forest/capacity/R1_capacity_report_Final.pdf
McIver, Chelsea P.; Sorenson, Colin B.; Keegan, Charles E.; Morgan, Todd A.; Menlove, Jim.
2013. Montana’s forest products industry and timber harvest, 2009. Resour. Bull. RMRSRB-16. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station. 42 pp.
Millennium Ecosystem Assessment. 2003.Ecosystems and human well-being: a framework for
assessment. Washington, DC: Island Press. 212 pp.
Montana Fish, Wildlife and Parks. 2005. The Montana Challenge. Available online at:
http://fwp.mt.gov/doingBusiness/reference/montanaChallenge/
Montana Fish, Wildlife and Parks. 2009. Furbearer Program: Statewide Harvest and Management
Report 2008-2009.
Montana Fish, Wildlife and Parks. 2013a. Harvest and Hunting Reports. Available online at:
http://fwp.mt.gov/hunting/planahunt/harvestReports.html
Montana Fish, Wildlife and Parks. 2013b. State Furbearer Program newsletter.
Montana Fish, Wildlife and Parks. 2013. FWP Hatchery Stocking Report 2012. Helena, MT.
Montana Fish, Wildlife and Parks. 2013. Statewide Angling Pressure Reports. Helena, MT.
National Visitor Use Monitoring Program (NVUM). 2012. Visitor Use Report, Flathead National
Forest. U.S. Department of Agriculture, Forest Service. 52 pp.
Postel, S., S. Carpenter. 1997. Freshwater ecosystem services. In: Daily, G., editor. Nature’s
services: societal dependence on natural ecosystems. Washington, DC: Island Press: 195–
214.
Random Lengths. 2010. Random Lengths yearbook: forest product market prices and statistics.
Eugene, OR.
Skog, Kenneth E.; McKeever, David B.; Ince, Peter J.; Howard, James L.; Spelter, Henry N.;
Schuler, Albert T. 2012. Status and Trends for the U.S. Forest Products Sector: A
Technical Document Supporting the Forest Service 2010 RPA Assessment. Gen. Tech.
Rep. FPL-GTR-207. Madison, WI: U.S. Department of Agriculture Forest Service, Forest
Products Laboratory, 35 pp.
Smith, N., R. Deal, J. Kline, D. Blahna, T. Patterson, T.A. Spies, K. Bennett. 2011. Ecosystem
services as a framework for forest stewardship: Deschutes National Forest overview.
Gen. Tech. Rep.PNW-GTR-852. U.S. Department of Agriculture, Forest Service, Pacific
Northwest Research Station. Portland, OR. 46 pp.
Sorenson, C.B.; IcIver, C.P.; Keegan, C.F.; Morgan, T.A. 2012. Capacity and Capability of Mills
in the Flathead National Forest Timber-Processing Area. Bureau of Business and
Economic Research, University of Montana. 10 pp.
South East Queensland Ecosystem Services Project. 2013. The SEQ Ecosystem Services
Framework. Available at http://www.ecosystemservicesseq.com.au/step-5services/recreational-opportunities
339

Flathead National Forest Assessment

Spoelma, T.P.; Morgan, T.A.; Dillon, T.; Chase, A.L.; Keegan, C.E., III; DeBlander, L.T. 2008.
Montana’s forest products industry and timber harvest, 2004. Resour. Bull. RMRS-RB12. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain
Research Station. 36 pp.
Swanson, Cindy. 2005. The Montana Challenge: Recreation and Tourism. Available online at:
http://fwp.mt.gov/doingBusiness/reference/montanaChallenge/reports/tourism.html
USDA Forest Service. 1995. Amendment 19 to the Flathead National Forest plan environmental
impact statement--allowable sale quantity and objectives and standards for grizzly bear
habitat management. Flathead National Forest. Kalispell, MT: USDA Forest Service,
Flathead National Forest.
USDA Forest Service. 2000. Water and the Forest Service. FS-660. Washington, DC. 40 pp.
Weidner, E., A. Todd. 2011. From the forest to the faucet, drinking water and forests in the US.
Methods Paper. USDA, Forest Service, State and Private Forestry, Ecosystem Services &
Markets Program Area.

Recreation settings, opportunities, access and scenic character:
Breiling M, and Charmanza P (1999) The impact of global warming on winter tourism and skiing:
a regionalized model for Austrian snow conditions. Regional Environmental Change
1(1):4-14
Code of Federal Regulation [36 CFR 219], Part 219 - Planning. Available online at:
http://cfr.regstoday.com/36cfr219.aspx
Code of Federal Regulations. 36 CFR available online at: http://cfr.regstoday.com/36cfr.aspx
Cordell, H. Ken 2012. Outdoor recreation trends and futures: a technical document supporting the
Forest Service 2010 RPA Assessment. Gen. Tech. Rep. SRS-150. Asheville, NC: U.S.
Department of Agriculture Forest Service, Southern Research Station, 167 p.
Federal Register. U.S. Government Printing Office. Collections available online at Code of
Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Flathead County Growth Policy. 2012. Available online at:
http://flathead.mt.gov/planning_zoning./growth_resolution2015a.php
Forest Service Directives Forest Service Manual and Forest Service Handbook. [no date].
Available online at: http://www.fs.fed.us/im/directives/
FSH 7709.56b; Forest Service Handbook 7709.56b – Transportation Structures Handbook, July
27, 1994
FSH 7709.59; Forest Service Handbook 7709.59 – Road System Operations and Maintenance
Handbook, February 5, 2009
Godbey, G. 2009. Outdoor recreation, health, and wellness: Understanding and enhancing the
relationship. Discussion Paper RFF DP 09-21. Washington, DC. Resources for the Future.
42 p. Accessed on January 26, 2014. http://www.rff.org/documents/RFF-DP-09-21.pdf
Montana State Parks [2014]. Available online at: http://stateparks.mt.gov/
340

Flathead National Forest Assessment

Outdoor Recreation Participation Report 2012. Outdoor Foundation
http://www.outdoorfoundation.org/pdf/ResearchParticipation2012.pdf
Ryan, Robert L. Social Science to Improve Fuels Management: A Synthesis of Research on
Aesthetics and Fuels Management. Gen. Tech. Rep. NC-261. St. Paul, MN: USDA,
Forest Service, North Central Research Station, 2005.
Sperazza, L.J.; Banerjee, P. 2010. Boomers and seniors: The driving force behind leisure
participation. Pg. 70-74 in Fisher, C. L. (ed.) Proceedings of the 2009 Northeastern
Recreation Research Symposium. GTR-NRS-P-66, U.S. Forest Service, Northern
Research Station, Newtown Square, PA. http://www.nrs.fs.fed.us/pubs/gtr/gtr-nrs-p66papers/11-sperazza-p-66.pdf
USDA Agriculture Handbook 701. 2007. Appendix J – Recommended SMS Refinements.
Appendix to Landscape Aesthetics, a Handbook for Scenery Management.
USDA Forest Service (2005). National Visitor Use Monitoring (NVUM). Visitor Use Report,
Flathead National Forest. U.S. Department of Agriculture, Forest Service
USDA Forest Service (2006). Recreation Site Facility Master Plan. Flathead National Forest.
USDA Forest Service. September 9, 2006.
USDA Forest Service (2010). National Visitor Use Monitoring (NVUM). Visitor Use Report,
Flathead National Forest. U.S. Department of Agriculture, Forest Service.
USDA Forest Service (2012). INFRA Buildings User Guide, February 10, 2012
USDA Forest Service (2012). National Visitor Use Monitoring (NVUM). U.S. Department of
Agriculture, Forest Service.

Infrastructure:
36 CFR 212; Code of Federal Regulations, Title 36: Parks, Forests, and Public Property, Part 212:
Chinowsky, P. S., Price, J. C., & Neumann, J. E. (2013). Assessment of climate change adaptation
costs for the US road network. Global Environmental Change, in press, 10p.
doi:10.1016/j.gloenvcha.2013.03.004
Code of Federal Regulation [36 CFR 219], Part 219 - Planning. Available online at:
http://cfr.regstoday.com/36cfr219.aspx
Code of Federal Regulations. 36 CFR available online at: http://cfr.regstoday.com/36cfr.aspx
Federal Aviation Administration US Civil Airman Statistics. Available online at:
http://www.faa.gov/airports/
Federal Register. U.S. Government Printing Office. Collections available online at Code of
Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Forest Service Directives. Forest Service Manual and Forest Service Handbook. [no date].
Available online at: http://www.fs.fed.us/im/directives/
Montana Pilots Association, retrieved 1/9/2014. Available online at:
http://www.montanapilots.org/airstrip_search.asp?menuID=
341

Flathead National Forest Assessment

Transportation Research Board, 2008. Potential Impacts of Climate Change on
U.S.Transportation, Special Report 290, Committee on Climate Change and
U.S.Transportation, National Research Council of the National Academies.

Energy and mineral resources:
Boberg, W.W. 1984. Flathead Region, Montana, Alberta and British Columbia, Petroleum
Exploration, An Historical Review: Montana Geological Society 1984 Field Conference
and Symposium Guidebook, pp. 1-25.
Boberg, W.W., E.W. Frodesen, J.W. Lindecke, S.J. Hendrick, R.R. Rawson, and D.R. Spearing.
1989. Stratigraphy and Tectonics of the Belt Basin of Western Montana: Evidence from
the ARCO/Marathon No. 1 Paul Gibbs Well, Flathead Co., Montana: Montana Geological
Society 1989 Field Conference Symposium Guidebook, Vol. 1, pp. 217-229.
British Columbia, Ministry of Energy and Mines, Coalbed Methane in British Columbia
Brochure, Province of British Columbia, Copyright 2013.
Code of Federal Regulation [36 CFR 219], Part 219 - Planning Available online at:
http://cfr.regstoday.com/36cfr219.aspx
Code of Federal Regulations. 36 CFR available online at: http://cfr.regstoday.com/36cfr.aspx
Curiale, J.A., S.W. Sperry and J.T. Senftle. 1988. Regional Source Rock Potential of Lacustrine
Oligocene Kishenehn Formation, Northwestern Montana. American Association of
Petroleum Geologist Bulletin, V. 72, p. 1437-1449.
Earhart, R.L. 1978. A Geologic and Geochemical Evaluation of the Mineral Resources of the Bob
Marshall Wilderness and Study Areas, In Mineral Resources of the Bob Marshall
Wilderness and Study Areas, Lewis and Clark, Teton, Pondera, Flathead, Lake, Missoula
and Powel Counties, Montana. USGS Open File Report 78-295.
Federal Register. U.S. Government Printing Office. Collections available online at Code of
Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Flathead National Forest. 2004 Western Montana Planning Zone, Oil/Au/Ag/CuPbZnMo
Potential, 1:350,000
Forest History Society. 2010. Trails of the Past, Historical Overview of the Flathead National
Forest, Montana, 1800-1960.
Forest Service Directives. Forest Service Manual and Forest Service Handbook. [no date].
Available online at: http://www.fs.fed.us/im/directives/
Harrison, J.E., E.R. Cressman and J.W. Whipple, 1992. Geologic and Structure Maps of Kalispell
10 X 20 Quadrangle, Montana, and Alberta and British Columbia. U.S. Geological
Survey, Miscellaneous Investigations Series Map I-2267.
Harrison, J.E., M.W. Reynolds and M.D. Kleinfoff. 1969. Mineral Resources of the Mission
Mountains Primitive Area, Missoula and Lake Counties, Montana; An Evaluation of the
Mineral Potential of the Area, Geological Survey Bulletin, 1261-D.

342

Flathead National Forest Assessment

Johns, W.M. 1970. Geology and Mineral Deposits of Lincoln and Flathead Counties, Montana,
Montana Bureau of Mines and Geology, Bulletin 79.
Johns, W.M. 1970. Geology and Mineral Inventory for the South, Middle, and North Forks
Flathead River, Montana, Montana Bureau of Mines and Geology, unpublished report,
dated March 31, 1970.
Long, G, 1998. Seeley Lake Quadrangle Oil and Gas Occurrence and Development Potential
Report and Map: Montana State Office-Bureau of Land Management.
Long, G. 1997. Swan Peak Oil and Gas Occurrence and Development Potential Report and Map:
Montana State Office-Bureau of Land Management.
Long, G. 1998. Whitefish Range Quadrangle Oil and Gas Occurrence and Development Potential
Report and Map: Montana State Office-Bureau of Land Management.
Maley, T.S. 1996. Mineral Law, 6th Addition, Mineral Land Publications, Boise, Idaho.
McDonald, C., P.A. Hargrave, M.D. Kerschen, J.J. Metesch and R. Wintergerst. 2002.
Adandoned-Inactive Mines of the Flathead National Forest-Administered Land. Montana
Bureau of Mines and Geology (MBMG) Open-file Report 462.
Monahan, P.A. 2000. The Geology and Oil and Gas Potential of the Flathead Area, Southeastern
British Columbia, Petroleum Geology Special Paper 2000-2.
Montana Department of Environmental Quality Abandoned Mine Land Program Historical
Narrative for the Hog Heaven District: Montana Department of Environmental Quality
(DEQ) - Abandoned Mine Lands. Available online at: www.deq.mt.gov/abandonedmines/
Mudge, M.R. and R.L. Earhart. 1978. Geology of the Bob Marshall Wilderness and study areas,
In Mineral Resources of the Bob Marshall Wilderness and Study Areas, Lewis and Clark,
Teton, Pondera, Flathead, Lake, Missoula and Powel Counties, Montana. USGS Open
File Report 78-295.
Perry, E.S. 1962. Montana in the Geologic Past: Montana Bureau of Mines and Geology Bulletin
26, 78.
Robert Burford, Director, Bureau of Land Management, et al., Defendants-Appellants, and Placid
Oil Company, The Louisiana Land and Exploration Company and Anadarko Production
Company, Union Oil Company of California, et al., Interveners-Appellants; Nos. 85-3929
thru 85-3937 D.C. No. 82-42-BU OPINION; Appeal from the United States District
Court for the District of Montana, filed January 13, 1988.
Smith, L. N. 2004. Surficial Geologic map of the upper Flathead River Valley (Kalispell Valley)
Area, Flathead County, Northwestern Montana. MBMG GWAA-2-B-06.
Sonderegger, J.L. and R.N. Bergantino, 1981. Geothermal Resources Map of Montana, Montana
Bureau of Mines and Geology, Hydrogeologic Map 4.
Thomas, J.W. 1995. Forest Service Minerals Program Policy, dated August 3, 1995.
Western Resource Advocates, 2008: Comprehensive Regional Transmission Planning Data
Montana Map (1). Available online at:
www.westernresourceadvocates.org/energy/maps/MT%20Map%201.pdf
343

Flathead National Forest Assessment

Zilka, N.T. Geology and Mineral Resources of the Flathead River Study Area, unpublished report,
dated 1972.

Cultural and historical uses:
Advisory Council on Historic Preservation. Website and Section 106 Regulations available at:
http://www.achp.gov/
American Indian Religious Freedom Act. 1978. As amended in 1996. (Public Law 95-341, 42
U.S.C. 1996 and 1996a).
Code of Federal Regulations. 36 CFR available online at: http://cfr.regstoday.com/36cfr.aspx
Executive Order No. 13007: Indian Sacred Sites. 1996. Available online at:
http://www.achp.gov/EO13007.html
Federal Register. U.S. Government Printing Office. Collections available online at Code of
Federal Regulations homepage:
http://www.gpo.gov/fdsys/browse/collection.action?collectionCode=FR
Flathead County Planning and Zoning. 2012. 2012 Flathead County Growth Policy. Available
online at: http://flathead.mt.gov/
Flathead National Forest Plan. 2001. Document link available online at:
http://www.fs.usda.gov/main/flathead/landmanagement/planning
Forest Service Directives Forest Service Manual and Forest Service Handbook. [no date].
Available online at: http://www.fs.fed.us/im/directives/
Foy’s to Blacktail Trails. [no date]. Available online at: http://www.foystoblacktailtrails.org/
McKay, Kathryn L. 1994. Trails of the Past: Historical Overview of the Flathead National Forest,
Montana, 1800-1960. Final Report of Historical Overview prepared under contract with
USDA, Flathead National Forest, Kalispell, Montana.
Mcleod, C. Milo and Douglas Melton. 1986. The Prehistory of the Lolo and Bitterroot National
Forests: an Overview. USDA Forest Service, Lolo and Bitterroot National Forests.
Missoula, Montana.
National Historic Preservation Act. 1966 as amended through 2000. (Public Law 89-665; 16
U.S.C. 470 et seq.).
Native American Graves Protection and Repatriation Act. 1990. (Public Law 101-601, 25 U.S.C.
3001 et seq., 104 Stat. 3048).
Thoms, Alston V. and Greg C. Burtchard. 1988. Prehistoric Land Use in the Northern Rocky
Mountains: A Perspective from the Middle Kootenai River Valley. Center for Northwest
Anthropology, Project Report Number 4. Washington State University, Pullman,
Washington.
USDA Forest Service. [no date]. Flathead National Forest Motor Vehicle Use maps. Available
online at: http://www.fs.usda.gov/main/flathead/maps-pubs

344

Flathead National Forest Assessment

Special designated areas:
Chadde. S. W.; Kimball. S. F.; Evenden, A. G. 1996. Research Natural Areas of the Northern
Region: Status and Needs Assessment. Unpublished Report on file at: US. Department of
Agriculture, Forest Service, Northern Region, Missoula, MT. 179 pp.
Cole, David N. 2008. Wilderness, Protected Areas and Climate Change. (May 20, 2008). U.S.
Department of Agriculture, Forest Service, Climate Change Resource Center. Available
online at: http://www.fs.fed.us/ccrc/topics/wilderness.shtml
National Visitor Use Monitoring Program. 2012. Visitor Use Report, Flathead National Forest.
U.S. Department of Agriculture, Forest Service. 52 pp.
Tyser, Robin W; Worley, Christopher A. 1992. Alien flora in grasslands adjacent to road and trail
corridors in Glacier National Park, Montana (USA). Conservation Biology. 6(2): 253262.
USDA Forest Service 1978. Mission Mountain Wilderness Direction.
USDA Forest Service 1987. Bob Marshall, Scapegoat, Great Bear Wildernesses Recreation
Management Direction.
USDA Forest Service. 1986 (2001). Flathead National Forest Land and Resource Management
Plan. Document link available online at:
http://www.fs.usda.gov/main/flathead/landmanagement/planning
USDA Forest Service. 2001. Roadless Area Conservation Rule. 36 CFR Part 294. Available
online at: http://cfr.regstoday.com/36cfr294.aspx
USDA Forest Service 2007. Bob Marshall Wilderness Complex, limits of acceptable change 2003
to 2007 monitoring period summary

Social, cultural, and economic conditions:
Adams-Russell Consulting. 2004. Social Assessment: Kootenai National Forest Update 2003.
Adams-Russell Consulting. 2004. Social Assessment: Clearwater and Nez Perce National Forests.
Final Report. Prepared for the Clearwater and Nez Perce National Forests. 238 pp.
Alig, R.J.; D. Adams; L. Joyce; and B. Sohngen. 2004. Climate change impacts and adaptation in
forestry: responses by trees and markets. Choices. Fall: 7–11.
Alward, Gregory; Hokans, Rick; Marshall, Richard; Niccolucci, Michael; Redmond, Clair; Smith,
Doug; and Susan Winter. 2010. Economic Impact Technical Guide. 138 p. Available
online at http://fsweb.ftcol.wo.fs.fed.us/PAG/Economics_Center/software/FEAST.shtml
American Indian Religious Freedom Act. 1978. As amended in 1996. (Public Law 95-341, 42
U.S.C. 1996 and 1996a).
Barnett, T. P., Adam, J. C., and Lettenmaier, D. P. 2005. Potential impacts of a warming climate
on water availability in snow-dominated regions. Nature, 438, 303-309.
Bell, J. L. and L. C. Sloan. 2006. CO2 sensitivity of extreme climate events in the western United
States. Earth Interactions, 10 (Paper No. 15), 1-17.
345

Flathead National Forest Assessment

Brown, T.J.; Hall, B.L.; and Westerling, A.L. 2004. The impact of twenty-first century climate
change on wildland fire danger in the Western United States: an applications perspective.
Climatic Change. 62: 365–388.
Buongiorno, Joseph; Zhu, Shushuai; Raunikar, Ronald; and Prestemon, Jeffrey P. 2012. Outlook
to 2060 for world forests and forest industries: a technical document supporting the
Forest Service 2010 RPA assessment. Gen. Tech. Rep. SRS-151. Asheville, NC: U.S.
Department of Agriculture Forest Service, Southern Research Station. 119 p.
Code of Federal Regulations. 36 CFR available online at: http://cfr.regstoday.com/36cfr.aspx
Code of Federal Regulation [36 CFR 219], Part 219 - Planning. Available online at:
http://cfr.regstoday.com/36cfr219.aspx
Cordell, H. Ken 2012. Outdoor recreation trends and futures: a technical document supporting the
Forest Service 2010 RPA Assessment. Gen. Tech. Rep. SRS-150. Asheville, NC: U.S.
Department of Agriculture Forest Service, Southern Research Station, 167 p.
Cordell, H. Ken; Heboyan, Vahé; Santos, Florence; and Bergstrom, John C. 2011. Natural
amenities and rural population migration: a technical document supporting the Forest
Service 2010 RPA Assessment. Gen. Tech. Rep. SRS-146. Asheville, NC: U.S.
Department of Agriculture Forest Service, Southern Research Station. 23 p.
Craig-Wyden Bill. 2000. (Public Law 106–393 - Oct. 30, 2000 114 STAT. 1607)
Economic Profile System – Human Dimensions Toolkit (EPS-HDT). 2012. Headwaters
Economics. www.headwaterseconomics.org/eps-hdt
Ehinger, Paul F. 2001. Columbia basin socio-economic assessment phase II- forest products data
1989-2000. Eugene, Oregon: Barney and Worth and U.S. Department of Commerce.
Eichman, H., G.L. Hunt, J. Kerkvliet, and A.J. Plantinga. 2010. Local Employment Growth,
Migration, and Public Land Policy: Evidence from the Northwest Forest Plan. Journal of
Agricultural and Resource Economics. 35(2):316–333.
Emergency Economic Stabilization Act of 2008. (Public Law 110-343).
English, Donald B.K.; Kocis, Susan M.; Zarnoch, Stanley J.; and Arnold, J. Ross. 2002. Forest
Service National Visitor Use Monitoring Process: Research Method Documentation. Gen.
Tech. Rep. SRS-57. Asheville, NC: U.S. Department of Agriculture, Forest Service,
Southern Research Station. 14 p.
Environmental Protection Agency (EPA). 2003. Air Quality Guide for Particle Pollution.
Available online at: http://www.airnow.gov/index.cfm?action=pubs.aqguidepart
Executive Order No. 12898. 1996. Federal Actions to address Environmental Justice in Minority
and Low-income Populations. U.S. Department of Energy, Office of Environmental
Policy and Assistance. Available online at:
http://homer.ornl.gov/sesa/environment/guidance/justice/eo12898.pdf
Executive Order No. 13007: 1996. Indian Sacred Sites. Available online at:
http://www.achp.gov/EO13007.html

346

Flathead National Forest Assessment

Federal Register. 2012. 36 CFR Part 219. RIN 0596–AD02. National Forest System Land
Management Planning, Forest Service, USDA, Final rule and record of decision. Vol. 77
(68): 21162-21276.
Forest Management Plan: An Ecosystem Approach to Tribal Forest Management. 2000.
Confederated Salish and Kootenai Tribes. Flathead Indian Reservation.
Gebert, Krista M., and Black, Anne E. March 2012. Effect of suppression strategies on federal
wildland expenditures. Journal of Forestry 110(2): 65-73.
Gebert, Krista M., and Odell, Susan L. 2007. A descriptive analysis of change in eligibility status
for the USDA Forest Service Economic Recovery Program. Res. Pap.RMRS-RP62WWW. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station. 32 pp.
Hansen, A.J., and R. DeFries. 2007. Ecological mechanisms linking protected areas to
surrounding lands. Ecological Applications 17:974–988.
Hansen, A.J., R. Knight, J. Marzluff, S. Powell, K. Brown, P. Hernandez, and K. Jones. 2005.
Effects of exurban development on biodiversity: patterns, mechanisms, research needs.
Ecological Applications 15:1893–1905.
Harris, C., P.S. Cook, and J. O’Laughlin. 2003. Forest Resource-Based Economic Development
in Idaho: Analysis of Concepts, Resource Management Policies, and Community Effects.
Report 22: Policy Analysis Group, College of Natural Resources, University of Idaho. 73
pp.
Hunter, L. M., J. D. Boardman, and J.M.S. Onge. 2005. The Association Between Natural
Amenities, Rural Population Growth, and Long-Term Residents' Economic Well-Being.
Rural Sociology. 70(4): 452-469.
Impact Assessment Inc. 1995. Social Assessment for the Kootenai National Forest. La Jolla, CA.
Intergovernmental Panel on Climate Change (IPCC). 2007. Climate change: impacts, adaptation,
and vulnerability. In: Parry M.L, Canziani O.F., Palutikof J.P.(eds) Contribution of
working group II to the fourth assessment report of the Intergovernmental Panel on
Climate Change. Cambridge University Press, Cambridge, pp 1–131.
Irland, Lloyd C.; Adams, Darius; Alig, Ralph; Betz, Carter J.; Chen, Chi-chung; Hutchins, Mark;
McCarl, Bruce A.; Skog, Ken; and Sohngen, Brent L. 2001. Assessing socioeconomic
impacts of climate change on US forests, wood-product markets, and forest recreation.
Bioscience 51(9):753-764.
Janetos, A.; Hansen, L.; Inouye, D. [et al.]. 2008. Biodiversity. In: Backlund, P.;Janetos, A.;
Schimel, D., eds. The effects of climate change on agriculture, land resources, water
resources, and biodiversity in the United States. Synthesis and Assessment Product 4.3.
U.S. Washington, DC: Department of Agriculture:151–181.
Lal, Pankaj; Alavalapati, Janaki R.R.; and Mercer, Evan. 2011a. Socio-economic impacts of
climate change on rural United States. Mitigation and Adaptation Strategies for Global
Change 16(7):819-844.
Lal, Pankaj; Alavalapati, Janaki; and Mercer, D. Evan. 2011b. Socioeconomic impacts of climate
change on rural communities in the United States. In: Alig, Ralph J., tech. coord. 2011.
347

Flathead National Forest Assessment

Effects of climate change on natural resources and communities: a compendium of
briefing papers. Gen. Tech. Rep. PNWGTR-837. Portland, OR: U.S. Department of
Agriculture, Forest Service, Pacific Northwest Research Station. 73-118.
Logan, J.A.; Regniere, J.; and Powell, J.A. 2003. Assessing the impacts of global warming on
forest pest dynamics. Frontiers in Ecology and Environment.1: 130–137.
Manning, Cynthia with Larry Blocker, Margaret Lincoln, Dave Stack, Tracy Bieler, Kimberly
Landl, and Daniel R. Williams. Sense of Place Protocol 97-26. December 1997.
Developed for Northern Region Planning Peer Group.
McGranahan, David A. 1999. Natural Amenities Drive Rural Population Change. Food and Rural
Economics Division, Economic Research Service, U.S. Department of Agriculture.
Agricultural Economic Report No. 781. 24 pp.
McIver, Chelsea P.; Sorenson, Colin B.; Keegan, Charles E.; Morgan, Todd A.; and Menlove, Jim.
2013. Montana’s forest products industry and timber harvestapa, 2009. Resour. Bull.
RMRS-RB-16. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station. 42 pp.
Minnesota IMPLAN Group.(MIG) 2003. IMPLAN Pro Version 2.0 User’s Guide, Analysis
Guide, Data Guide. 418 pp.
Morgan, T.A.; Keegan, C.E. III; Hayes, S.W.; and Sorenson, C.B. 2013. Forest Products Outlook,
Montana’s Forest Products Industry. 2013 Economic Outlook. Bureau of Business and
Economic research. 2 pp.
National Center for Frontier Communities (NCFC). 2013. 2010 List of Frontier Counties.
[Accessed May 28, 2013]. Available online at: http://www.frontierus.org/2010census.php
National Historic Preservation Act. 1966 as amended through 2000. (Public Law 89-665; 16
U.S.C. 470 et seq.).
National Visitor Use Monitoring Program (NVUM). 2012. Visitor Use Report, Flathead National
Forest. U.S. Department of Agriculture, Forest Service. 52 pp.
Native American Graves Protection and Repatriation Act. 1990. (Public Law 101-601, 25 U.S.C.
3001 et seq., 104 Stat. 3048).
O’Brien, Rourke and David Pedull. 2010. Beyond the Poverty Line. Stanford Social Innovation
Review Fall 2010.
Parker, Julia, Wulfhorst J.D. and Kamm, Jennifer. 2002. Social Assessment for the Idaho
Panhandle National Forests. University of Idaho.
Payments in Lieu of Taxes. 1976. (Public Law 94-565 - Oct. 20, 1976, 90 STAT. 2662).
Perez-Garcia, J., Joyce, L. A., McGuire, A. D. and Xiao, X. 2002. Impacts of climate change on
the global forest sector. Climatic Change, 54, 439 – 461.
Rasker, R. 2006. An Exploration into the Economic Impact of Industrial Development Versus
Conservation on Western Public Lands. Society & Natural Resources. 19(3): 191-207.

348

Flathead National Forest Assessment

Raymondi, R.R.; Cuhaciyan, J.E.,; Glick, P.; Capalbo, S.M.; Houston, L.L.; Shafer,S.L.; and
Grah, O. 2013. Chapter 3: Water resources: implicattions of changes in temperature and
precipitation. In Dalton, M.M., P.W. Mote, and A.K. Snover [Eds.]. 2013. Climate
Change in the Northwest: Implications for Our Landscapes, Waters, and Communities.
Washington, DC:Island Press. 41-66.
Ryan, M., S. Archer, R. Birdsey, C. Dahm, L. Heath, J. Hicke, D. Hollinger, T. Huxman, G. Okin,
R. Oren, J. Randerson, and W. Schlesinger, 2008. Land Resources. In: The effects of
climate change on agriculture, land resources, water resources, and biodiversity. A Report
by the U.S. Climate Change Science Program and the Subcommittee on Global Change
Research. Washington, DC., USA. 362 pp.
Schuster, Ervin G. and Gebert, Krista M. 2001. Property tax equivalency on Federal resource
management lands. Journal of Forestry 99(5): 30-38.
Skog, Kenneth E.; McKeever, David B.; Ince, Peter J.; Howard, James L.; Spelter, Henry N.; and
Schuler, Albert T. 2012. Status and Trends for the U.S. Forest Products Sector: A
Technical Document Supporting the Forest Service 2010 RPA Assessment. Gen. Tech.
Rep. FPL-GTR-207. Madison, WI: U.S. Department of Agriculture Forest Service, Forest
Products Laboratory. 35 pp.
Smit, B.; Pilifosova, O.; Burton, I. [et al.]. 2001. Adaptation to climate change in the context of
sustainable development and equity. In: McCarthy, J.J.;Canziani, O.; Leary, N.A. [et al.],
eds. Contribution of the working group II to the third assessment report of the
Intergovernmental Panel on Climate Change.Cambridge, United Kingdom: Cambridge
University Press: 877–912.
Sohngen, B. and Sedjo, R. 2005. Impacts of climate change on forest product
markets:implications for North American producers. Forest Chronicles. 81: 669–674.
Spracklen, D. V., Mickley, L. J., Logan, J. A., Hudman, R. C., Yevich, R., Flannigan, M. D., and
Westerling, A. L. 2009. Impacts of climate change from 2000 to 2050 on wildfire activity
and carbonaceous aerosol concentrations in the western United States. Journal of
Geophysical Research, 114 (D20301), 1-17.
Stewart, I. T., Cayan, D. R., and Detinger, M. D. 2004. Changes in snowmelt runoff timing in
western North America under a "business as usual" climate change scenario. Climatic
Change, 62, 217-232.
Sussman, F.G.; Cropper, M.L.; Galbraith, H. [et al.]. 2008. Effects of global change on human
welfare. In: Gamble, J.L., ed. Analyses of the effects of global change on human health
and welfare and human systems. Synthesis and Assessment Product 4.6. Washington, DC:
U.S. Environmental ProtectionAgency: 111–168.
U.S. Global Change Research Program [USGCRP]. 2009. Global climate change impacts in the
United States. Cambridge, United Kingdom: Cambridge University Press. 196 pp.
USA Today. 2013.“U.S. population growth slows to just 0.71%.” December 29, 2013.
USDA FS. 2012 Land Areas of the National Forest System, 2012. FS-383. WO-Lands. 184 pp.
Vogelmann, J.E., S.M. Howard, L. Yang, C.R. Larson, B.K. Wylie, and N. Van Driel. 2001.
Completion of the 1990s National Land Cover Data Set for the conterminous United
349

Flathead National Forest Assessment

States from Landsat Thematic Mapper data and ancillary data sources. Photogramm. Eng.
Remote Sens.67(6):650 – 652.
Wear, David N. 2011. Forecasts of county-level land uses under three future scenarios: a technical
document supporting the Forest Service 2010 RPA Assessment. Gen. Tech. Rep. SRS141. Asheville, NC: U.S. Department of Agriculture Forest Service, Southern Research
Station. 41 pp.
Westerling A.L.; Hidalgo, H.G.; Cayan, D.R.; and Swetnam, T.W. 2006. Warming and earlier
spring increase Western U.S. forest wildfire activity. Science.313(5789): 940–943.
Zarnoch, S.J.; White, E.M.; English, D.B.K.; Kocis, Susan M.; and Arnold, Ross. 2011. The
National Visitor Use Monitoring methodology and final results for round 1. Gen. Tech.
Rep. SRS–144. Asheville, NC: U.S. Department of Agriculture Forest Service, Southern
Research Station. 74 pp.
Zarnoch, Stanley J.; Cordell, H. Ken; Betz, Carter J.; and Langner, Linda. 2010. Projecting
county-level populations under three future scenarios: a technical document supporting
the Forest Service 2010 RPA Assessment. e-Gen. Tech. Rep. SRS–128. Asheville, NC:
U.S. Department of Agriculture Forest Service, Southern Research Station. 8 pp.

Land status, ownership, use, and access patterns:
Flathead County Commissioners County Trails Plan. 2010. Information available online at:
http://flathead.mt.gov/
Flathead County Growth Policy. 2007. Details about the policy can be found on the Flathead
County website at: http://flathead.mt.gov/planning_zoning/growthpolicy2012.php
Flathead National Forest. Forest Motor Vehicle Use Maps. Available at the Flathead Supervisor’s
Office or online at: http://www.fs.usda.gov/flathead
Foy’s to Blacktail Trails, Inc. Details available online at: http://www.foystoblacktailtrails.org/
Land and Water Conservation Fund. 1964. Available online at:
http://www.fs.fed.us/land/staff/LWCF/#AboutLWCF
US Forest Service. 2012. Land Areas of the National Forest System (LAR). Available online at:
http://www.fs.fed.us/land/staff/lar/
USDA Forest Service. Federal Register / Vol. 66, No. 9 / Friday, January 12, 2001 / Rules and
Regulations. 3244-3273. 36 CFR Part 294. Special Areas; Roadless Area Conservation.
Available online at:
http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5050459.pdf
Whitefish Trail. Details can be found at: http://www.trailrunsthroughit.org

350

Flathead National Forest Assessment

Appendices

Appendix A - Vegetation Maps
Appendix B - Vegetation Historical Reference Conditions
Appendix C - Vegetation Potential Vegetation Types and Current Vegetation Conditions
Appendix D - Terrestrial Wildlife Species Review Process:
Potential Species of Conservation Concern and Potential Species of Public Interest
Appendix E - Recreational Opportunity Spectrum Maps

351

