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Statewide Assessment of Forest Conditions

The purpose of the Statewide Assessment of Forest Conditions is to identify conditions and trends
concerning state forest resources and highlight threats to forest lands and resources consistent with
national priorities. The Montana Forest Action Advisory Council (MFAAC) has worked in earnest to
identify components of this assessment with the objective of informing future cross-boundary actions.
This document represents the work of MFAAC members and that of over 30 contributing authors from
state, federal, and tribal governments, as well as other partners who conduct research on topics
relevant to Montana’s forests.

Montana’s Statewide Assessment of Forest Conditions (Assessment) aims to facilitate understanding and
communication regarding conditions and issues common to all forest lands in Montana, with a primary
focus on forest health and wildfire risk.

The Assessment opens with a general overview of information on the following topics deemed
important by the MFAAC: climate change as it relates to Montana’s forests; a brief history of Indigenous
peoples and forests; a breakdown of Montana forest ownership; and a short background on forest-
based collaboration and collaborative capacity. Following this introductory information, the Assessment
covers six main topics: Forest Health; Wildfire Risk; Working Forests & Economies; Biodiversity &
Habitat Conservation; Human Health & Community Considerations; and Urban & Community Forestry.
The MFAAC and contributors have included information in these sections that is general enough to be
applicable statewide yet specific enough to capture key information for understanding the scope and
scale of issues facing Montana’s forests.

The general format for these six sections is as follows:

e Introduction;

e Current Conditions & Trends;

e Issues, Threats, & Challenges that perpetuate current conditions and trends;

e Opportunities to resolve issues, threats, and challenges;

e Existing Strategies that take advantage of those opportunities to address issues, threats, and
challenges; and

e Data & Program Gaps that, if addressed, would help managers better understand or develop
strategies.

The information in this Assessment was key in driving the identification of Priority Areas for Focused
Attention and in the development of the Statewide Forest Resource Strategies, and is summarized as
key findings in the Montana Forest Action Plan.



Montana’s Forested Landscapes

Forests are one of Montana’s most significant natural resources, covering over 23 million acres, or one-
fourth of the state’s total area. Montana has always been shaped by its forests. Whether it’s the mixed
conifer forests of the west or the predominant ponderosa pine and riparian cottonwood stands of the
east, Montana’s forested environments span the state, creating extensive and diverse landscapes that
benefit Montana communities. Montana’s forest lands hold great significance for the identities and
economies of its residents, forming the foundations of people’s livelihoods and providing the raw
materials for industries that have built strong rural economies. These forests continue to shape
Montana in new and emerging ways, and to this day, Montanans hold powerful personal, economic, and
cultural connections to forests across the state. For some, forests are places of growth, exploration, and
connection with family, friends, and communities. For others, they are the source of livelihoods, an
opportunity for recreation, and a retreat from the urban landscape many Montanans live in.

Climate Change

The subsequent pillars of the Assessment—Forest Conditions, Wildfire Risk, Working Forests &
Economies, Biodiversity & Habitat Conservation, Human Health & Community Considerations, and
Urban & Community Forestry—are all affected by climate change in various ways. Understanding
current and future changes in climate is of critical importance to the state of Montana because of the
potential effects on natural resources, the economy, and well-being. This section of the Assessment
discusses climate change as it relates to Montana’s forested landscapes and is a synthesis of findings
from the Montana Climate Assessment (Whitlock et al., 2017).

Given climate change’s potential impacts on Montana’s forests and communities, short and long-term
planning efforts should focus on managing Montana’s forests for future resiliency while reducing the
threat of wildfire to communities and infrastructure.

The Montana Climate Assessment is a peer-reviewed statewide assessment that provides scientific
information on the current and projected effects of climate change on the state’s water resources,
agricultural industry, and forested lands. The following is a summarization of key messages from the
Montana Climate Assessment:

e From 1950-2015, annual average temperatures rose between 2-3 °F across Montana, approximately
double the rate of the nation as a whole.

e From 1950-2015, winter and spring average temperatures rose by 3.9 °F.

e The growing season in Montana increased by 12 days from 1951-2010.

e From 1951-2010, the number of warm days per year—where the maximum temperature rises above
90 °F—increased by 2% and the number of cool nights per year, based on historical conditions,
decreased by 4.6%.

e From 1950-2015, the “average winter precipitation has decreased by 0.9 inches” across the state
and average spring precipitation has increased by 1.3-2 inches in the east.

e Temperatures across the state are projected to increase by 4.5-6 °F by 2050 and by 5.6-9.8 °F by
2100, which is higher than projected for much of the country.

e Daily temperatures are expected to rise above 90 °F more often across the state, especially in the
east, and frost-free days are expected to increase across the state, especially in the west.

e Precipitation is projected to decline in summer months, particularly in central and southern
Montana, but increase in all other months, particularly in the south.
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I e Snowpack is expected to continue to decline substantially. I

Scientists expect that climate change will likely have profound and lasting effects on Montana’s forested
landscapes. Past and current forest conditions, weather, climate, and site-specific ecological
conditions—such as species composition, soils, nutrients, slope, aspect, and water availability—will all
factor into determining the severity and types of effects across the state. Individual tree species will
likely respond differently to various effects of climate change. At the same time, climate change will
alter disturbance regimes, including fire and insect and disease outbreaks. Increased temperatures
combined with historical fire suppression practices already extend the length of Montana’s fire season
by increasing the probability and severity of wildfires. Climate change will likely only further exacerbate
these issues. Warmer winter temperatures will increase bark beetle survival. As extended periods of
drought further stress trees, forests will be even more susceptible to bark beetle attack.

Climate change will also affect the distribution of forests across the landscape; some tree species will
expand their geographic ranges while others will contract. Due to the pace and magnitude of climate
change, forest mortality may outpace any gains in forest growth, resulting in an overall loss of forested
landscapes in Montana (Whitlock et al., 2017). Maintaining and managing forests as healthy ecosystems
and preventing losses to conversion and uncharacteristic wildfire will become increasingly important
into the future.

The effects of climate change, however, may be more or less severe depending on how the landscape is
managed and used. Managers are seeking to better understand climate change and build adaptive
capacity into their management practices. With responsible management decisions, Montanans can
help reduce the effects of climate change in Montana.

To better address the effects of climate change in Montana and achieve goals identified in the 2019
legislative session, Governor Bullock created the Climate Solutions Council. As of 2020, this council is
currently working to:

e Make recommendations for achieving an interim goal of net greenhouse gas neutrality for
average annual electric loads by no later than 2035 and a goal of net-zero greenhouse gas
emissions economy-wide at a date to be determined by the council;

e Coordinate and strategize with the Montana University System to build upon the Montana
Climate Assessment and develop science-driven, regionally-relevant research on climate impacts
facing Montana’s economy; identify opportunities for the state to support innovation in climate-
smart research and technology development, demonstration, and manufacturing work with the
state’s business community; and

e Coordinate with all relevant state agencies to make climate an immediate and actionable
priority for the state and incorporate strategies to adapt to climate change in agency planning.

Where applicable, the Climate Solutions Council’s findings will be incorporated into the Montana Forest
Action Plan. There has been ongoing coordination between the work products and findings of the
Climate Solutions Council and the Montana Forest Action Advisory Council.

Climate change and its effects, as they pertain to specific forest concerns, are further addressed in the
forthcoming sections.
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Indigenous Peoples & Forests

The state of Montana is now 131 years old. Indigenous Peoples have lived in our valleys, mountains,
prairies, and woodlands from at least the end of the last ice age—over 12,000 years ago. Over that vast
period, native nations have developed profound understandings of forest ecosystems and what it means
to live with them in healthy and sustainable ways. Governor Bullock stated in the 2019 executive order
establishing the Montana Forest Action Advisory Council, “Montana’s forests are culturally, biologically,
and economically significant to Tribal Nations throughout the state.” As we develop our action plan for
Montana’s forests, we would be wise to listen to and learn from the perspectives and experiences of the
people who have been here from the beginning of human time.

In doing so, we are acting in full accord with both Governor Bullock’s vision, as well as numerous
presidential directives regarding consultation with Tribal Nations, including President Bill Clinton’s
Executive Order 13175 (2000), President George W. Bush’s memorandum on “Government-to-
Government Relationship with Tribal Governments” (2004), and President Barack Obama’s
“Memorandum on Tribal Consultation” (2009).

Within the state of Montana, there are eight federally recognized tribal nations, seven reservations, and
twelve major tribes. Each has its own distinct culture, history, and language, and each can provide
unique insights into the diverse forest types and their management. In all of Montana’s disparate tribal
cultures and histories, however, there are also certain shared aspects, many of which bear directly upon
efforts to reassess forest management at the state level.

In the traditions of all twelve tribes, the world we inhabit is a gift from the animals, spirits, and Creator.
Human beings were given a good and bountiful environment, prepared for and entrusted to us, full of
everything we need to sustain life. We were given clean waters and fine land, abundant in all the plants
needed for food and medicine and and materials, and plentiful in animals and fish and and birds, who
offered to be food or provide clothing or tools for us, the human-beings-yet-to-come.

The diverse tribal relationships with forests all rest upon this shared foundation: a cultural imperative to
remember that these are gifts that were given to human beings (Figure 2). We are therefore obligated
to respect and care for them. The ethic of avoiding waste of the natural world and of ensuring its well-
being for future generations is deeply woven into the fabric of all the tribal cultures of the region. Those
cultural values of respect are reflected not only in creation stories and in ceremonial and spiritual
practices, but also in many of the formally adopted policies and programs of modern tribal
governments, including policies relating to forest management.
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Figure 2. Selis elder Felicite Sapiye McDonald picking huckleberries in forests northwest of the Flathead
Reservation, 1996 (SQCC, 1996).

For hundreds of generations, Indigenous Peoples in what is now Montana subsisted entirely or primarily
by hunting, fishing, and gathering. They moved with the seasons and the fluctuating populations of
animals and plants in a finely tuned seasonal cycle of life, which necessitated a highly-developed
understanding of the region’s ecology. Tribal people generally gathered enough food and medicine and
material things for their own use, and sometimes a surplus to exchange with other groups, bands, or
tribes. This was an economy based on subsistence needs and on tribalism as the organizing social system
(McNickle, 1993). People conducted many activities communally for the collective needs and well-being
of the community, and owned little personal property. There was no concept of land as something that
could be owned or exchanged in a marketplace.

Tribal Relationships with Fire

While tribal peoples generally lived lightly upon the land, usually working within the terms and limits of
natural systems rather than forcefully transforming them, theirs was not a passive relationship with the
environment. Tribes actively employed many tools to nurture and augment the foods and materials that
were of importance to human life. The single most powerful of those tools—the tool that most
expansively shaped our forests—was fire. All of Montana, both east and west of the Continental Divide,
was shaped by fire, whether of natural origin or human-caused. But in many places, the latter was far
more frequent. For thousands of years, much of the region, including both prairies and woodlands, was
primarily shaped by the deliberate, purposeful, and careful application of fire by Indigenous people.

Tribal nations treated the forests with fire for a variety of reasons and in many specific ways, each of
them learned, honed, and perfected over their millennia of living in this place. Salish-Kalispel elders have
described how the application of fire was a difficult, complicated, and dangerous task, one only learned
through long experience, and entrusted to a person referred to as the sx“padm, the one who makes fire,
a person of high knowledge and training. The sx*padam and his assistants used fire in certain places,
times of the year, and conditions. They did so for a variety of purposes. One objective was to create and
maintain lowland forests in an open, park-like state dominated by old-growth ponderosa pine and larch.
Through the centuries, these practices produced the cathedral-like groves of massive trees that were
often noted by early Euro-Americans, most of whom did not realize that they were observing not just
natural landscapes, but also cultural landscapes (USDA FS, 1997).
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Tribal people also used fire to revitalize important medicinal and food plants, such as camas and
huckleberries. They applied fire to clear trails that had been blocked by downed trees and employed fire
as part of their hunting practices. They often applied fire to the prairies and grasslands to ensure rich
and productive grazing for bison and other ungulates, and in more recent centuries, for horses (Figure
3). As the elders remind us, the ancestors used fire not only to benefit human beings, but also to help
the plants and animals for their own sake.

Figure 3. Tom Quequesah and Don Sam reenacting the traditional use of fire, circa 2003 (Salish and Kootenai
Tribes).

In recent decades, researchers have assembled massive documentation of the ways in which Indigenous
people used fire to shape the Northern Rockies and surrounding areas. The evidence comes from many
sources and in many forms: tribal oral traditions; journals, letters, and reports of early trappers, traders,
explorers, and missionaries; scientific studies of tree rings and soils; and the photographic record. The
specific documentation to date is as varied as it is voluminous:

e Recordings of tribal elders describing the traditional use of fire and the U.S. government’s
suppression of this practice beginning as early as the 1860s.

e First-hand observations of early trappers, such as Peter Fiedler, who detailed Piegan use of fire
on the buffalo prairies of Alberta in the 1790s.

e Salish-upper Kalispel studies of fire-related place names across their aboriginal territories.

e Tree-borings of old ponderosa stands in the Bitterroot Valley and studies of the frequent
occurrence of fire, even in moist old-growth larch groves near Seeley Lake.

e Eyewitness accounts from the Isaac Stevens expedition of tribal use of fire in the Coeur d’Alene
Mountains in the 1850s.

e Extensive archival records reflecting aggressive repression of tribal burning practices beginning
with early Montana territorial governments (Confederated Salish and Kootenai Tribes, 2006).

The Transformation of Montana'’s Forests

The traditional use of fire, and Indigenous relationships with forests in a larger sense, were tied to a
defining aspect of tribal life here. Because there was nothing approximating money or markets in tribal
economies, Indigenous people and tribal economies directly engaged with natural resources to meet the
spiritual and material needs of the people. Tribal relationships with animals—and with plants and
forests—were and are defined by something that can perhaps be encapsulated by the word respect.
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Those relationships have always been imbued with a sense of spiritual gratitude and indebtedness,
frequently renewed and reaffirmed in ceremony and prayer.

The fur trade introduced a new set of relationships with Indigenous lands and resources. Traders and
trappers treated beaver, bison, and other animals as commodities, killed not for direct subsistence or
cultural needs, but to make money by shipping hides and meat to national and international markets.
Driven by this new economic dynamic, trappers quickly decimated populations of fur-bearing species in
entire drainage systems, where tribal people had until then coexisted with those animals for millennia
(Ott, 2003).

Once the railroads reached Montana in the 1880s, non-Indigenous people were able to apply this
intensity of exploitation to other resources that had until then been protected by geographic barriers
from the phenomena of commodification and marketization. The railroads enabled the transport of
goods of virtually any quantity or weight. Now livestock, grain, ore, and trees were connected to the
demands of a rapidly industrializing world. The railroads thus sparked the explosion of the agricultural,
mining, and timber industries (Figure 4). It was at that point in our history, in short, that forests and
trees became lumber, a commodity to be harvested and sold.

Figure 4. The Northern Pacific Railroad’s newly constructed Marent Trestle, near the southern border of the
Flathead Indian Reservation, 1884 (Montana Historical Society).

In that process, Indigenous ways of life were rapidly pushed to the margins of Montana society. In the
case of tribal management of forests, this meant the repression of the traditional use of fire and
deforestation. A quarter century earlier, in the various treaty negotiations between native nations and
the U.S. government, tribal leaders consistently sought to ensure the continuance not only of their
political sovereignty, but also of their ways of life on and off designated reservations. The use of fire to
manage landscapes was an important component of those ways of life and essential for maintaining the
cultural ecologies that long sustained tribal people. But non-Indigenous people generally assumed that
tribal fire practices, and the cultures of which they were a part, were “primitive” and at odds with
“progress.”

As non-Indigenous governing capacity expanded, federal, state, and local officials increasingly repressed
tribal burning of prairies and woods and—often at the same time—repressed off-reservation hunting
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(Confederated Salish and Kootenai Tribes, 2006). Tribal hunters and fire-keepers had always been
honored and respected for their ability to harvest game and to burn the woods and prairies in ways that
helped ensure the future productivity of the land. Suddenly, newly-established non-Indigenous
authorities were arresting them for those same actions, now characterized as “depredations” (J. B.
Collins, personal communication, July 27, 1900). At times, military or police units used lethal force to
suppress the tribal use of fire. On December 21, 1875, for example, the Missoula Pioneer reported that
183 lodges of Pend d’Oreille (Qiispé or upper Kalispel) and allied tribes were hunting near the Canadian
border when officers of the International line shot and killed two members of the party. They were
killed neither for hunting nor for brandishing weapons. They were killed for setting fire to the prairie
grass.

After the completion of the railroads, non-Indigenous settlement grew dramatically, but tribal life—and
tribal forest management—was changed at least as much by the sudden availability of trains to haul
almost unlimited quantities of logs to Montana mines, distant cities, and other markets. The
transformation of the forests into commodities fueled and intensified non-Indigenous friction with tribal
parties trying to continue their fire management practices. Many of the richest timberlands were now
owned directly by the Northern Pacific Railroad (NPRR), which Congress helped fund through the
allocation of vast land grants (Schwinden, 1950). Over the course of the late 19th and early 20th
centuries, the NPRR gradually inventoried the potential merchantable timber of its forests and logged
them heavily, often running into conflict with tribal parties exercising their off-reservation rights to
hunt—and also to burn. NPRR managers frequently enlisted federal and state officers to protect the
railroad’s interests against Indigenous hunting parties, despite the guaranteed rights delineated in duly
ratified treaties. Even within reservations, federal officials began using their newly established systems
of Indigenous police, judges, and jails to suppress the traditional use of fire (Peter Ronan, personal
communication, 1885).

During the last quarter of the 19th century, the United States forced many Indigenous people off of
lands that the government had previously guaranteed to them, with actions including:

e The 1880 executive order of President Rutherford B. Hayes, which drastically reduced the
northern Montana reservation for the Gros Ventre, Piegan, Blood, Blackfeet, and River Crow
tribes.

e Congressional acts in 1882, 1891, and 1904 that greatly diminished the size of the Crow
Reservation.

e The government’s forced removal of the Salish from the Bitterroot Valley in 1889-1891.

e The government’s taking of the “ceded strip” from the Blackfeet in 1895.

Meanwhile, as the federal government developed its management of forests during this time, officials
imposed increasing restrictions on tribal people entering public lands, as well as outright prohibitions on
burning (William H. Smead, personal communication, June 22, 1899). All of these developments further
reduced tribal use and management of Montana forests. Throughout Montana, Indigenous people
resisted these pressures, and where possible, continued to use fire, even at the considerable risk of
openly defying non-Indigenous authorities. Numerous studies have documented a consistent record of
burning throughout the 19th century in those parts of western Montana where tribal people were able
to maintain their traditional practices (USDA FS, 1997). In most areas, however, the increasingly
widespread exclusion of Indigenous burning quickly resulted in the overgrowth of once open forests and
the massive buildup of fine and woody fuels. By 1889, the year that Montana was granted statehood,
the effects of the diminution of native burning over the previous two decades, combined with a massive
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drought and unusually high summer temperatures, resulted in forest fires raging across the Northern
Rockies. By some estimates, the total burned acreage exceeded that of the Great Fire of 1910 (Peter
Ronan, personal communication, July 1889).

But it was the 1910 fire—the Big Blowup, as it was called—that marked the culmination of the preceding
half-century of dispossession and transformation, the end result of removing from the land both
Indigenous people and Indigenous use of fire to manage the forests (Pyne, 2001). The 1910 fires burned
most intensely over an area that was overlapping territories of the Salish, upper Kalispel, Coeur d’Alene,
and Nez Perce nations. Fire historian Stephen Pyne has noted:

“The winds riled old burns all over the region. But their main force smashed with particular power along
the Bitterroots between [the] Pend Oreille [River and lower Clark Fork River] in the north and the Selway
River in the south. Four great blotches of fire scoured out the landscape in roughly east-west
swaths.”(Pyne, 2001).

As noted above, railroads had for decades played a decisive role in changing—in many cases,
devastating—the region’s forests. In July 1910, that pattern continued, as the newly completed
Milwaukee Road literally lit the fuse. Along its tracks running through the northern Bitterroot Range and
adjacent areas, the Milwaukee’s coal-fired locomotives set off most of the initial fires, which over the
following month gradually coalesced into the Big Burn (Pyne, 2001).

The most lasting environmental change stemming from the Great Fire came not from the flames
themselves, but from the subsequent reaction of the U.S. Forest Service and other federal agencies. The
few non-Indigenous voices that questioned the wisdom of the preceding decades of exclusion of
Indigenous burning were quickly silenced. The federal government not only doubled down on
preventing tribal use of fire, but now created the infrastructure of active fire suppression, including a
vast fire-fighting system of lookout towers, roads, supply lines, and command centers, all of it organized
with military discipline.

After 1910, professional foresters developed a nearly unanimous consensus that any forest fire,
including “light burning,” should be avoided as something wholly destructive and even morally evil. They
came to define their primary responsibility as preventing fires from starting and putting them out
immediately when they did (Pyne, 2001). In the following decades, the use of fire to manage the forests
of the Northern Rockies was virtually eliminated, creating a vicious cycle of fuel buildup and devastating
fires (Confederated Salish and Kootenai Tribes, 2006).

In April 1935, the Chief Forester, Ferdinand Augustus Silcox, announced the “10 AM policy.” In every
national forest in the country, fires of any size, in any location, were to be controlled by 10 AM the
following day. This directive would govern national fire policy for decades (Pyne, 2001).

In the early 20th century, even the sovereign lands of Montana’s Indigenous reservations were
subjected to the paired policies of fire suppression and intensified timber operations. During this time,
the power of tribal governments reached its nadir, especially after the General Allotment Act was
passed by Congress, subjecting reservations to non-Indigenous settlement in violation of the treaties
that originally established them. These were also the years prior to the 1934 Indian Reorganization Act
(IRA), in which the federal government partially reversed its previous policies and began supporting the
restoration of tribal sovereignty. From the 1890s to the 1930s, and especially after 1910, the federal
government systematically sought to undermine the social and political power of chiefs and other
traditional leaders within reservations, often establishing “business councils” comprised of tribal
members selected by U.S. officials in the hope that they would be more amenable to the rapid
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development of a market system and the commodification of reservation resources. During this time,
federal Indian agents or superintendents were free of any oversight as they developed corrupt deals
with private business interests, often resulting in the devastation of tribal resources (Confederated
Salish and Kootenai Tribes, 2006). The pace and extent of logging on the Flathead Reservation is an
illustrative case. Between 1917 and 1928, close to half a billion board feet of lumber was stripped from
reservation lands by non-Indigenous companies (Figure 5). Some of the timber consisted of ponderosa
pines so large that individual logs filled entire rail cars (Confederated Salish and Kootenai Tribes, 2006).

Figure 5. Polley Lumber Company, Missoula, circa 1924, when the company was intensively logging on the Flathead
Reservation (K. Ross Toole Archives, University of Montana).

Even after Franklin Roosevelt’s New Deal began instituting greater accountability on reservations and
rebuilding tribal governing capacities, the federal government in other ways continued and even
intensified policies that had transformed Montana’s forests over the preceding half century. Civilian
Conservation Corps (CCC) programs in Indigenous country, for example, devoted significant resources to
building the infrastructure necessary to suppress fires, as well as assembling fire-fighting crews
comprised of tribal members. For many tribal families, the employment meant a great deal during the
Great Depression; any concerns about the cultural and ecological changes stemming from the CCC
initiatives were pushed to the background.

Tribal Nations & Forest Management

Gradually, from the 1930s to the present, tribal nations throughout Montana have re-strengthened their
sovereignty and developed their governing capacities. They have been supported by additional federal
laws and policies that expanded upon the IRA, including the Indian Self-Determination and Education
Assistance Act of 1975 (Public Law 93-638). Many Indigenous communities have organized and funded
efforts to document, protect, and revitalize their languages and cultural practices—including the use of
fire to manage the land.

Throughout all of these efforts, tribal nations have helped lead a shift in perspective in American
forestry and forest management that has taken root over the past quarter century. On the Flathead
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Reservation, this was demonstrated in 1995, when the Confederated Salish and Kootenai Tribes (CSKT)
used Public Law 93-638 to take direct control of the reservation’s forestry program from the Bureau of
Indian Affairs. In May 2000, after many months of study and meetings involving a wide range of tribal
members from professional foresters to traditional elders, the governing tribal council unanimously
adopted a new forest management plan that in many ways stood as a revolutionary departure from
previous policies (Confederated Salish and Kootenai Tribes, 1999). The new plan put a premium on the
restoration of pre-European forest conditions, replacing commodity lumber production as the primary
driving force. Its goal was a balance between what it called the needs of sensitive species and human
uses of the forest. Where logging continued, it would now strive to mimic natural disturbances as much
as possible. Once again fire would be returned to the landscape in a widespread, systematic fashion:
Silvicultural treatments would be designed to reverse the effects of fire exclusion and undesirable forest
practices of the past. The plan reestablished prescribed fire as a major tool.

Tony Incashola, Director of the Sélis-Qlispé Culture Committee, articulated the larger purpose of CSKT
control of the forestry program, and the new vision of the CSKT Forestry Plan:

“We need to keep in mind as we go forward here to reintroduce fire, the reason we're doing
it...to retain a culture, is to retain a way of life...look back to the mountains...Our religion is
up there, our prayers. Everything that is as important to traditional people is there.”

Both tribal histories and current tribal policies show us that a different path, a healthier and more
sustainable relationship with our forests, is both possible and preferable. Certainly, the rapidly
accelerating and worsening climate crisis will make this already difficult task far more difficult. We must
do whatever we can to halt and reverse our contributions to global warming. For us to reach our goals,
we will certainly need the full might of modern scientific inquiry and technological innovation. But as we
consider the Indigenous history of woodlands in the area we now call Montana, it becomes clear that
the change we need will also require a cultural shift. It will require us to take seriously the ways shown
by the ancestors—to develop an approach defined by respect for the forests as living entities—and a
more humble sense of our own place as human beings.

Montana’s Forest Ownership

Forest management in Montana today is characterized by diverse land ownership, multiple uses and
values for forest resources, and challenges related to balancing the needs of diverse economies and
populations. Montana’s forest owners include private industrial and non-industrial forest landowners,
tribal nations, and local, state, and federal public land management agencies (Figure 6).
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Figure 6. State of Montana’s Forest Ownership (DNRC, 2020).

Of the 23 million acres of forest in Montana, the majority (59%) is federally managed by the United
States Forest Service, followed by non-industrial private ownership (19%), tribal ownership (5%), and
other federal and state land managers (12%) (Figure 7).

Figure 7. Forest Ownership in Montana (DNRC, 2020).
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Private landowners may range from family tree farms to multi-purpose working forests to permanent or
absentee residential tracts. Motivations for active management may be equally diverse, often in
response to economic opportunity or need, or the immediate threat of wildfire or insect infestation.
Similarly, federal and state land management agencies have differing and sometimes divergent missions
that increase challenges to coordination in management.

Forest Collaboration & Collaborative Capacity in Montana

Context of Forest Collaboration in Montana

Montana has a long history of collaboratively managing its natural resources for public benefit. Many
forests are managed with extensive input from official collaboratives or councils, and managers seek to
uphold their agency missions with respect to forest resources through use of the best available science,
adaptive management, and transparent public engagement processes. As forest managers seek to
address forest health and wildland fire risk issues that are common across ownership boundaries, it is
critical that federal, state, local, and tribal governments continue to establish more integrated
approaches to leverage and prioritize investments in order to achieve the greatest impact on the
landscape. Collaboration ensures local voices are heard, improves processes between local, state, and
federal agencies, and leads to solutions that are supported by local citizens and best serve the unique
needs of their landscapes (The Wilderness Society, 2014).

In Montana and nationally, forest management was a contentious topic in the 1980s and 1990s. Many
people thought that resource managers made management decisions based on a binary—either jobs or
the environment. At the same time, people across the country grew frustrated with the pace and scale
of work happening on publicly managed forests. They responded creatively by developing community-
based collaborative groups.

In Montana and elsewhere, the early 1990s marked the beginning of dialogue across forest
management interests, leading to the formation of community-based watershed groups and forest
councils. Word soon spread about groups who had successfully developed mutually agreed-upon
approaches to managing public lands. Continuing into the next decade, more and more collaborative
efforts formed around a shared commitment to the land. These community-based efforts tend to
approach forest and watershed management through a comprehensive lens of achieving ecological,
social, and economic objectives.

Ways collaboration can be supported, from The Wilderness Society’s Collaboration at a Crossroads:

Montana’s political leadership can:

e Support legislation in Congress that advances collaborative efforts. Congress needs to recognize the
importance of collaboratively-developed solutions and ensure that these efforts receive top priority
in legislation while creating new incentives for collaborative work.

e Increase the proportion of Forest Service funding that is dedicated to implementing collaboratively-
developed solutions and prioritize these efforts. The Collaborative Forest Landscape Restoration
Program has delivered huge benefits to Montana through the Southwestern Crown Collaborative.
Increased funding would enable other collaborative efforts to flourish as well.

e Improve compliance requirements for collaboratively-developed projects. Some collaboratively-
developed projects are not implemented because of the time and money it takes to analyze them.
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Improving the analysis process could help ensure that collaborative projects are implemented in a
timely manner.

Citizens can:
e Support local collaborative forest management efforts on the ground.
e Urge elected officials to support collaboratively-developed proposals and encourage Montana’s
congressional delegation to recognize the importance of collaboratively-developed solutions and
ensure that these efforts receive top priority in legislation.

Community-based approaches to private and public land management have a long history in Montana,
as evidenced by past cooperative management of drought, watersheds, weeds, wildlife, and forests. The
Blackfoot Challenge and Madison Valley Ranchlands Group are just two examples of neighbors—
including public land managers and private landowners—working together to achieve mutual benefit.

At a statewide level, the Montana Forest Restoration Working Group was founded in 2007 to bring
together people with diverse and historically conflicting perspectives to develop forest restoration
principles (Montana Forest Collaboration Network Principles, n.d.). In its first year, the Montana Forest
Restoration Working Group articulated a collective vision and set of principles for forest restoration on
national forests in Montana. They also identifed collaboration as a preferred practice. Specifically, the
seventh principle states:

Community involvement and support enhances the ability to achieve restoration on the ground.
Successful restoration seems to occur when there is a consensus-building, grassroots
collaborative group whose mission is to coordinate efforts that enhance, conserve and protect
natural resources and local lifestyles for present and future generations. Restoration efforts
should be developed jointly by agency staff, community members, and other interested parties.
This cooperation will lead to better and more productive outcomes, and the wide range of
knowledge, opinions and interests will contribute to project design and implementation. Finally,
landscape level approaches are more efficient and effective than smaller individual project
efforts and should lead to increased quality of life and a greater sense of connection to the
landscape.

-Montana Forest Collaboration Committee Principles (n.d.)

The Montana Forest Restoration Working Group decided to continue working together to implement
those principles and changed their name to the Montana Forest Restoration Committee. The group
expanded council membership and began a statewide effort to assist collaboratives, reformulating in
2016 as the Montana Forest Collaboration Network, and it exists today under that name.

Collaborative forest groups, specifically focusing on National Forest System lands, became much more
visible in the 2000s in Montana. This growth is attributed to many factors, including:

e The Montana Forest Collaboration Network’s formation of forest-level committees (such as the
Lolo and Bitterroot Restoration Committees);

e The mutual desire between the Forest Service and partners to improve relationships (as in the
Beaverhead-Deerlodge Working Group); and

e Communities seeking to replicate the successes they see elsewhere.

Grant and capacity support from organizations such as the National Forest Foundation have helped build
relationships and organizational strength; this more readily allows collaborative groups to take
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advantage of opportunities like the Collaborative Forest Landscape Restoration Program. This Program,
launched in 2009, has been critical in supporting cross-boundary collaborative forest restoration and
management. Examples of these projects include the Southwest Crown of the Continent Collaborative,
and more recently, the Beaverhead-Deerlodge Working Group, which works within the Beaverhead-
Deerlodge and Bitterroot National Forests.

Capacity Needs

The National Forest Foundation conducted a Collaborative Needs Assessment in 2014 in Forest Service
Regions 1 and 4 (the Intermountain West), and found gaps in the following types of capacity:

e Coordination and facilitation;

e Increased technical capacity for GIS, landscape analysis and assessment, etc.;
e Monitoring;

e Landscape scale efforts;

e Project specific support; and

e Travel (collaborative members often cover their own travel costs to meetings).

Collaborative groups in Montana tend to operate with very low budgets in order to sustain their efforts.
While people are motivated to build partnerships and work collaboratively, support for coordination,
communication, and neutral facilitation is lacking in many places.

The state of Montana continues to invest funding for collaborative capacity through its Forests in Focus
Initiative and through legislative appropriation. Other entities such as counties, the forest products
industry, and conservation organizations also contribute funding to sustain collaboration.

In 2015 the Montana Legislature began funding a Local Government Program that includes grant funds
for counties and their collaborative groups to engage with federal land management. This funding,
which supports local collaboration, has continued each year.

Forest Health

Across the state, Montana has over 23 million acres of forested land—both within and outside of
communities—which is critical to maintaining excellent air quality, a healthy drinking water supply,
other beneficial water uses, important wildlife and fisheries habitat for a diverse range of species, soil
health and conservation, outstanding recreational opportunities, and a wide array of wood products and
services vital to a strong forest products economy.

Over the past few decades, Montanans have experienced increased debate over use, management and
protection of forest lands. These debates reflect the different values that individuals and groups place
on forests and natural resources. Accordingly, Montanans also have different perspectives on forest
health that are influenced by individual and cultural viewpoints, land management objectives, and
spatial and temporal scales. There is no single metric or correct set of metrics of forest health. Rather,
each seral-stage of a particular forest ecosystem type is characterized by different health conditions,
with any meaningful definition of forest health incorporating the capacity for replacement within a time
period of successional processes. It is with this in mind that the Montana Forest Action Advisory Council
sets forth the following components of forest health rather than a single definition.
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With this in mind, the Montana Forest Action Advisory Council deemed it necessary to agree upon a
description of forest health early on in the development of the Forest Action Plan. MFAAC's agreed upon
description of forest health components is as follows:

e  Growth, structure, composition, and function representative of historical and natural ranges
of variability, disturbance regimes, and forest dynamics considering forest type under
conditions of projected future climate change;

e Resilience against disturbance from fire, windthrow, insects and diseases, invasive species,
drought, management, and impacts of climate change;

e Diversity of tree species and age classes that support a diverse array of plants, animals, and
microbes; and

e Sustainable capacity to indefinitely and concurrently provide clean air and water,
biodiversity, critical habitat, recreation opportunities, aesthetics, and forest products.

Forest Stand Conditions

Current Conditions & Trends

Forest Types & Stand Conditions

Forest land trends for each region of the United States generally show stability throughout time, with
the exception of the time period between initial European colonization and the first statistical
inventories of the nation’s forests. Although national forested acreage totals remain stable, changes
have occurred at regional and local scales, often in dynamic ways not reflected by summed acreages.
Local changes in Montana’s forests over the past century include a wide range of disturbance patterns,
intensities, and scales from wildfires and insect and disease outbreaks, and encroachment of conifers
onto meadows and rangelands.

Forest lands in the United States occupy approximately 766 million acres, or slightly more than one-third
of the total U.S. land base. In Montana, more than 23 million acres out of the total 93-million-acre land
base are forest lands, which is approximately one-fourth of the state’s total area. These forested areas
are found primarily in large contiguous blocks of federally managed forests in western Montana, but
they are also found in state, tribal, or private ownership throughout all but the northeastern part of the
state.

Climate scientists predict that nationally and regionally, climatic extremes will drive biophysical changes
in terrestrial and aquatic ecosystems as temperatures increase and precipitation becomes more
variable. Predicting exactly where the impacts will occur is difficult, but scientists expect droughts of
increasing frequency and magnitude (Schoennagel et al., 2017). These changes will likely promote an
increase in wildfires, insect outbreaks, and impacts from nonnative species (Halofsky et al., 2018). These
periodic disturbances can rapidly alter productivity and structure of vegetation, potentially altering the
distribution and abundance of dominant plant species and animal habitat.

The following data and information on Montana forest types, growth, and mortality is derived from the
USDA FS Rocky Mountain Research Station Montana Forest Resources 2006-2015 report. The report is
compiled from the most recent Forest Inventory & Analysis data. The full report is located at
https.//www.fs.usda.gov/treesearch/pubs/59034.
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Forest types described below are the most dominant types found in Montana (Figure 8). Other forest
types, with only minor representation, are not described below.

Figure 8. Dominant forest types in the state of Montana (DNRC, 2020).

The state’s most abundant forest type is the Douglas-fir type, comprising 29% (7.5 million acres) of
forested land in the state (USDA, FS, 2019). This ecosystem is characterized by a climax community of
Douglas-fir alone or in codominance with Rocky Mountain juniper (Juniperus scopulorum), limber pine,
ponderosa pine, western larch, grand fir (Abies grandis), Engelmann spruce (Picea engelmannii),
subalpine fir (Abies lasiocarpa), aspen (Populus sp.), willows (Salix sp.), and lodgepole pine. Douglas-fir is
well adapted to a variety of climatic conditions. It is also more shade tolerant, but less fire resistant,
than some of its associated sub-climax species. Studies indicate that during the last 100-150 years the
Douglas-fir has increased, particularly in the lower elevation and drier ponderosa pine sites.
Additionally, it has invaded sagebrush grasslands due to fire suppression, selective logging, and climatic
variation (Steinberg, 2002). A study by Arno & Gruell in 1986 estimated that in the Galena Study Area
near Butte, Montana, forested area increased from 48% in 1878 to 75% in 1984 (Steinberg, 2002).
Observations in forest composition change across different elevational ranges in the Bitterroot
Mountains estimated that in the warm dry ponderosa pine zone, Douglas-fir increased from 19% in 1900
to 55% in 1995, while ponderosa pine decreased by about half (Steinberg, 2002).

Fir/spruce/mountain hemlock forest type is the second most abundant forest type in Montana
comprising 20% (5.3 million acres) of forested land in the state (USDA, RMRS, 2019). This forest type
typically occurs at higher elevations. The Engelmann spruce/subalpine fir forest type covers about 2.8
million acres and the subalpine fir forest type covers roughly 1.5 million acres (USDA, RMRS, 2019). This
forest type has decreased, possibly due to large-scale fires where the forest type is still in a post-fire
recovery stage or the area transitioned to a lodgepole pine forest type.
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The lodgepole pine forest type encompasses about 4.1 million acres in Montana (USDA, RMRS, 2019).
Other species intermixed within this type are Douglas-fir, subalpine fir, Engelmann spruce, western larch
and whitebark pine (Pinus albicaulis; USDA, RMRS, 2019). Associate species vary by a variety of
geographical and ecological factors. The lodgepole pine forest type occurs across a wide range of
conditions in Montana and is equally prevalent both east and west of the Continental Divide. Lodgepole
pine commonly grows in dense, even-aged stands as a result of past and recent fire activity. Reduction
of lodgepole pine harvest on federal lands in Montana resulted in vast landscapes with old, even-aged
trees. These factors helped create optimal conditions for the large-scale mountain pine beetle epidemic
throughout the 2000s, which caused high levels of mortality and influenced fire behavior across its
range (USDA, FS, 2019).

Warm, dry sites support the ponderosa pine forest type which occupies about 2.7 million acres in
Montana (USDA, RMRS, 2019). Although some of the type occurs west of the Continental Divide,
ponderosa pine is the dominant species on much of the forest lands east of the Divide. Areas covered by
ponderosa pine have declined since the beginning of the 20th century and have typically been replaced
by Douglas-fir dominated mixed conifer type. This is due to a combination of past management
practices, which favored the removal of the high value old growth ponderosa pine and the exclusion of
the low intensity, high frequency fires on which ponderosa pine depends in order to compete with
Douglas-fir. Historic frequent fires killed most Douglas-fir seedlings and saplings, along with other
vegetation in the understory, and reduced both competition and live and dead fuels accumulation on
the sites (Fryer, 2018).

Western larch mesic mixed conifer forest type occupies about 930,000 acres in Montana (USDA, RMRS,
2019). Western larch was a dominant species in northwest Montana on mesic sites and the primary
timber species during most of the 1900s. Western larch primarily occurs in mixed conifer forests.
Associated species found with western larch include Douglas-fir, ponderosa pine, grand fir, western
white pine, western hemlock, western red cedar, Engelmann spruce, subalpine fir, lodgepole pine, and
mountain hemlock (Scher, 2002). Western larch composition has decreased through extensive logging
and fire exclusion, and forest harvest during the early to mid-20th century removed many mature
western larch that could survive fires and provide future seed sources (USDA FS, 2018). Fire exclusion in
this forest type has led to increased tree density, altering surface fuel loads and potentially increasing
fire severity (USDA FS, 2018). As Arno (1998), Davis (1980), and Norum (1974) have noted, continued
fire exclusion will more than likely further the decline of western larch. Fire exclusion increases the
density of other conifers on the site, creating fuel buildup that alters fire behavior and increases
competition, which reduces tree vigor and creates greater susceptibility to insects and disease (Davis et
al., 2019).

According to the Rocky Mountain Research Station (2019), the aspen/birch forest type occurs on
approximately 516,000 acres within the state. Numerous publications including Shepperd et al. (2001),
Kaye et al. (2005), Campbell & Bartos (2001), and Frey et al. (2004) show that the number and condition
of aspen declined dramatically throughout the West during the past 100 years due to conifer
encroachment, fire exclusion, and overgrazing by large native herbivores and cattle.

The mesic western white pine forest type covers approximately 11,000 acres primarily in northwest
Montana (USDA, RMRS, 2019). Western white pine grows in climates with dry summers and a
prevalence of precipitation occurring in the fall and winter (Griffith, 1992; USDA, FS, 2018). Historic
western white pine forests are almost gone, and this species is now found in low density, often as
individuals scattered in mixed conifer stands (USDA, FS, 2018). Logging, large-scale white pine blister
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rust infections, and fire suppression are the main causes of this decline (USDA, FS, 2018). Although the
abundance of western white pine has declined, it remains an important tree species and rust resistant
seedlings have been planted widely for the past 50 years. The species can grow and regenerate on a
relatively wide variety of mesic sites in northwest and west-central Montana (USDA, FS, 2018), and it is a
valuable timber species (Griffith, 1992). In addition to blister rust, other factors influencing the decline
of western white pine are exclusion of fire, rapid succession to more shade-tolerant conifers, and the
low level of blister rust resistance in the native western white pine population (USDA, FS, 2018).

Riparian forest community type is found throughout Montana, often associated with streams, wetlands,
and other aquatic habitats. These areas, influenced by shallow subterranean water, make up less than
4% of the state’s landcover but are among the most important for providing seasonal and yearlong
habitats for a broad diversity of wildlife species. Riparian areas support breeding, hiding, and thermal
cover; nesting structure; a variety of food types; travel corridors; and a host of other ecological and
societal values. The shade provided by tall shrubs and trees and the soil-holding value of extensive deep
root systems associated with riparian vegetation are critical for providing cool, clean water and integral
to providing stream and river channel integrity, which is critical for many fish species and other aquatic
life. Common tree and shrub species include plains cottonwood (Populus deltoides), black cottonwood
(Populus trichocarpa), green ash (Fraxinus pennsylvanica), dogwood (Cornus sericea), alder species
(Alnus spp.), and willow species (Salix spp.). Over 70 terrestrial species of greatest conservation need
inhabit riparian forests, including the federally-listed grizzly bear, yellow-billed cuckoo, and northern
long-eared bat. Riparian habitats have direct ties to aquatic habitats, affecting 15 species of greatest
conservation need, including federally-listed bull trout, pallid sturgeon, and white sturgeon. The
integrity of riparian forests and associated aquatic habitats is also strongly influenced by the condition
and management of adjacent uplands. For instance, controlling noxious weeds, providing soil cover, and
managing grazing in a manner that sustains native vegetation all directly influence riparian habitats.

Montana’s Forest Resources 2006-2015 (USDA, RMRS, 2019) reported that 2 million acres of Montana
forest land was classified as “non-stocked” as a result of clear-cut harvesting or as “highly disturbed” by
fire, disease, or insect outbreaks. The increase in large, high severity wildfires (as a result of climate
change and fuel loading) is reflected in the increase in this forest condition classification.

Growth & Mortality in Montana’s Forests.
Forest Inventory and Analysis (FIA) plots are designated across multiple ownerships and are re-measured

at periodic intervals. Measurement of these plots provides valuable coarse scale information of
Montana’s forests at a statewide level. The FIA group produces reports with analysis from the latest
data available to the public at the time of the report. The following information on growth and mortality
of Montana’s forests is derived from the FIA 2006-2015 Inventory Summary Report:

e Average annual gross growth of all live trees = 5.0 inches diameter totaled 877.6 million cubic feet;
e Average annual net mortality due to natural causes (excludes timber harvest and human-caused
activities) of trees > 5.0 inches diameter totaled about 931.6 million cubic feet;
0 The leading causes of mortality by volume were fire (50%), insects (43%), and diseases (6%);
e Average annual net growth (gross growth minus mortality) totaled -54.0 million cubic feet;
0 The negative number under net growth indicates a decreasing live-tree inventory in Montana as
a result of natural causes. This number does not include directly human-caused mortality or
harvest. Indirect impacts due to increased occurrence of lethal fire as a result of climate change
and fuel accumulation in previously managed stands is not considered human induced mortality.
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The report (USDA, RMRS, 2019) notes that high mortality offsets the live-tree growth gains, resulting in a
net loss of growing stock on an annual basis. The following figure summarizes average annual net
volume of growth (Figure 9) and average annual volume of mortality by disturbance type (Figure 10).

Figure 9. Trend in average annual net growth (million cubic feet per year) for Montana and adjacent States (Idaho
and Wyoming) over their available evaluation periods of 2003-2008 through 2006-2015 (Witt et al., 2019).

Figure 10. Average annual mortality volume (million cubic feet per year) by most common disturbance type,
Montana, 2006-2015 (Witt et al., 2019).
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Issues, Threats, & Challenges

Historic Approach to Fire Suppression & Forest Management

Decades of fire exclusion through wildland fire suppression policies, harvest practices, and inadequate
scale of landscape-level forest management (mechanical treatment and prescribed fire) changed the
species composition, density, structure, and patch characteristics (density and size) across much of
Montana’s forests. The shift in these forest components increases the risk of uncharacteristic levels of
damage by disease, insects, and wildfire.

To understand how the different forest ecosystems’ components interrelate, a natural range of variation
(NRV) or historical range of variation (HRV) is determined. NRV analysis can help portray an ecosystem’s
ecological integrity. NRV or HRV are sometimes used to describe reference conditions for a determined
period of time and, within an ecosystem, indicate the full range of components and processes. These
terms are used to describe the “variation in spatial, structural, compositional characteristics of
ecosystems over time, as affected by natural climatic fluctuations and disturbances existing prior to
modern-day human impacts” (USDA FS, 2014). NRV neither represents management targets nor desired
conditions since the targeted conditions can vary from agency to agency and across landscapes.

Forest types, which are also known as forest cover types, are defined by dominant forest vegetation
(species composition and density); these have shown reductions in early seral, shade-intolerant conifer
species—for example, ponderosa pine, western larch, western white pine and lodgepole pine in some
geographic areas—with a subsequent increase in late seral, shade-tolerant conifers—for example,
Douglas-fir and true firs (Keane et al., 2002). This change in species composition is particularly evident in
the warm dry forest types, which typically experience high frequency, low severity fire. Shifts in species
composition are related to changes in natural disturbance processes, such as fire frequency and severity,
along with the levels and frequency of insect infestation, past timber harvest practices, and introduction
of non-native pathogens (e.g. white pine blister rust). Density of conifers has increased in some forest
types, particularly the warm dry types (Halofsky et al., 2018; Keane et al., 2002).

Structural stages (the way in which a stand of trees develops and grows, competes, and dies) have
departed from NRV through a reduction in the amount of stand initiation and old forest types. The
warm dry forest types are experiencing a reduction in the young forest, multi-story stage (USDA FS,
2014). Many forest types have a reduction from the NRV in medium, large, and/or very large trees along
with large tree structure, depending on the species within a particular forest type (USDA, 2014; USDA
FS, 2015; Halofsky et al., 2018). Additionally, changes in fire frequency have created greater
homogeneity in age classes across the landscape, thereby reducing diversity in age classes.

Patch density, structure and size (the number of patches per unit area) have shown changes from NRV.
While patch size itself has decreased in many cases, patch size density has increased across many forest
types. This is a generalization, as patch characteristics fluctuate over time depending on interactions
between the vegetation, climate, and disturbance occurring (Halofsky et al., 2018). The increase in patch
density and reduction in patch size compared with historic conditions is related primarily to changes in
fire frequency and past management activities. Currently, many forest cover types and/or structural
classes exhibit landscape patch sizes smaller than what has historically occurred (USDA FS, 2014). Some
forest cover types, however, have larger patch sizes compared with historic conditions due to the
decrease or lack of fire. These larger, more homogenous patch sizes increase the potential for large
insect or disease infestations (Keane et al., 2002). With recent large fires occurring within the region,
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patch size is increasing in certain areas and may be moving closer to NRV in some forest types, thus
reducing fragmentation of landscape cover (USDA FS, 2014).

For more information on the current conditions of insects and disease and the extent of the impact on
Montana’s forests, please see the Insect & Disease section under Forest Health.

Climate Change Impacts

The direct effects of climate change on forests include increased temperatures and shifts in
precipitation. Together, these alter the humidity, soil moisture, and vegetative water stress. Among the
greatest impacts is earlier occurance of snowmelt and increased frequency of drought. The 2017
Montana Climate Assessment’s primary findings regarding climate change and Montana’s forests are as
follows:

e Increased temperatures will have positive or negative effects on individual trees and forest-wide
processes, depending on local site and stand conditions, but impacts from increased extreme
heat will be negative;

o Direct effects of climate change on individual trees will be driven by temperature in energy-
limited forests and moisture in water-limited forests; and

e The speed and magnitude of climate change may mean that increased forest mortality and
contractions in forest distribution will outpace any gains in forest growth and productivity over
the long run, leading to a net loss of forested area in Montana.

Based on the results of statewide research efforts, Table 1 summarizes the effects of drought, fire, and
insects and disease on different Montana tree species. Although rising temperatures will have variable
effects on trees and forests across the state depending on site-specific conditions, extreme heat
conditions will inevitably increase the impacts of wildfires.

Table 1. Expected vulnerability of different tree species to climate change (Whitlock et al., 2017).

Climate scientists expect that a changing climate will have both direct effects (increased temperatures
and changing precipitation) and indirect effects (shifting disturbance regimes) on Montana’s forests.
Increased temperatures and changing precipitation will affect forest establishment, regeneration,
growth, productivity, and mortality. The overall effect is expected to be negative, particularly in areas
vulnerable to increased temperature or decreased water availability. For a deeper discussion, see the
Climate Change section.
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Resource Availability & Capacity

Currently, the scale of Montana’s forest health issues far exceeds the state’s management capacity to
help create forests that are more resilient to wildfire, insects, disease, and a changing climate at a
landscape scale. Management activities are rarely coordinated across jurisdictional boundaries to
address these common issues. Although recent initiatives and authorities have helped facilitate better
planning and management across boundaries, agencies still face significant barriers. More can be done
to support formal coordination at the local level to ensure that interagency and cross-boundary work
becomes a normal part of management.

Retention of Montana’s Forest Industry

Montana is working to balance the need to sustain healthy forests with the need to maintain a vibrant
forest products industry. Many Montanans understand the need to improve forest conditions, enhance
recreational activities, improve wildlife habitat, reduce excessive fuel loads, and protect watersheds.
Retaining a viable forest products industry is integral to the future of forest management in Montana.
Restoring forests is not an inexpensive proposition—treatments for fuel reduction work range from
$500 to several thousand dollars per acre. One of the ways to offset the high costs of these restoration
treatments is by harvesting commercial timber. In some cases, the value of commercial timber can easily
cover the cost of the entire project. At a minimum, net costs are reduced. This option, however, is
dependent on having a purchaser for raw materials generated by forest management.

Although there have been several recent mill closures in Montana and parts of the state are
experiencing a decline, the state's remaining logging industry and milling infrastructure is largely still
intact and integrated throughout the state. Montana's forest industry is integral to the ability to manage
forests for many of the benefits they provide. For more information on working forests, please see the
Working Forests & Economies section.

Opportunities

Coordinating Forest Management Across Jurisdictional Boundaries

Forest management prescriptions taking place across ownerships are generally aimed at improving
forest health and reducing wildfire risk while carrying out management objectives according to
respective ownership. Historically, forest management and restoration activities have rarely been
coordinated across these boundaries, nor have they occured at an adequate scale to address issues
common amongst various land ownerships. Increasingly, land management agencies, local and tribal
governments, and forest landowners recognize the need to facilitate intentional coordination of
activities and at larger scales to improve underlying forest conditions.

Recent initiatives at the state and federal level aim to convene partners across Montana’s complex
forested ecosystems to improve forest health and wildfire risk and to increase collective capacity to
carry out management and restoration objectives. Additionally, various improved policies and
authorities have been developed that increase collective capacity and ability to work across boundaries.

Stewardship Program
Non-industrial private forest lands—often referred to as “family forests” or “community forests” —are
an essential piece of Montana’s landscape and natural beauty. In addition to the profound ways they
enrich the lives of their owners, these lands provide numerous public benefits including clean air and
water, access to open space, recreational opportunities, timber supply, and habitat for abundant
wildlife. The DNRC’s Stewardship Program exists to ensure that private and community forest owners
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have the resources they need to continue managing their lands actively and sustainably. Thanks to a
partnership with USDA Forest Service State and Private Forestry, the Stewardship Program is supported
by pass-through federal funding to meet the needs of private forest landowners, helping in the following
areas:

Technical Assistance:
The DNRC employs Service Foresters throughout the state who provide expert forestry knowledge to
assist landowners in better understanding the forest and landscape systems to which their family and
community forests belong. Service Foresters can help landowners to:

o Develop a forest stewardship or management plan;

o Plan and complete a timber sale;

o Understand and comply with forest practices, laws, and rules;

o Identify forest insects and disease and make treatment recommendations; and
o Manage their forest to reduce the risk of wildfire.

Financial Assistance:
Through a diverse network of partnerships and direct administration, the Stewardship Program offers
periodic cost-share grant assistance throughout the state to help landowners manage their forests to:

Reduce the risk of uncharacteristic wildfires around communities, homes, and properties;
Maintain or improve water quality and watershed function;

Improve the health and resiliency of forest ecosystems; and

Improve critical fish and wildlife habitat.

Information & Education:
The Stewardship Program provides information, resources, and educational opportunities to
landowners, educators, students, and natural resource professionals through:

° Educational workshops;
° Forest stewardship plan development;
° Experiential field days; and

Informational publications.

Existing Strategies

Outreach & Education

An array of partners and programs offer a variety of presentations, workshops, and training sessions on
the topic of forest health that target a range of audiences. Some recent efforts have included:

e Forest Insect and Disease Identification and Management (DNRC and USDA Forest Service);
e Conifer Root Disease Identification and Management (DNRC and USDA Forest Service);

e Pesticide Applicator Certification (DNRC/MT Department of Agriculture);

e Project Learning Tree;

e Montana State University (MSU) Master Forest Stewardship Workshop;

e MSU Forestry Mini-College;

e MSU Extension presentations; and

e Homeowner association presentations.
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Montana is home to one of the premier forestry programs in the nation. Established in 1907 as a ranger
school and then as a forestry school in 1917, the University of Montana is home to one of the first SAF
accredited forestry programs in the country. The experimental station, established in 1923, provides
state-of-the-art research on forestry and forest productivity.

Surveillance of Forest Insects & Disease Outbreaks

The Forest Health Protection (FHP) Program is a state-federal partnership providing technical and
financial assistance services to all lands in Montana. Program field offices include specialists from a wide
range of disciplines and sectors across academia, state and tribal governments, and the federal
government. Key components of the proram include:

e FHP personnel focus on the areas of entomology, plant pathology, weed biological control,
pesticide use, survey and monitoring, technology development, and other forest health-related
services;

e Aerial detection surveys are an overview assessment designed to locate and document forest
disturbance events caused by insects and disease as seen from the air. It allows trained
specialists to survey large tracts of forested land in a relatively short period of time. Detection
flights are covered in greater detail in the Insects & Disease section of the Assessment; and

e Early detection allows managers to address outbreaks as they occur on the landscape.

Data & Program Gaps

Resource Constraints & Better Coordination

e Given the magnitude of impacts from forest insects and disease as well as a century-long
alteration of natural processes, the scale of work that Montana’s forests require far exceeds
available resources. Prioritizing work across ownerships is an absolute necessity and will be
critical to meaningfully addressing the condition of Montana’s forests. Although recent
initiatives and authorities help facilitate better planning and management across boundaries,
there are some barriers or gaps in agencies’ ability to employ those tools. Many agencies that
have the ability to utilize new tools and authorities may not have capacity to actually put them
to work. Additionally, many forestry professionals may not fully understand the suite of tools
available to them or how to utilize those tools effectively. Lastly, while there are initiatives and
authorities that facilitate cross-boundary work, there is a lack of formal coordination at the local
level to ensure that this work becomes a normal part of doing business.

Need for Effective, Efficient Forest Monitoring & Assessment

e For over 80 years, the Forest Inventory and Analysis program has reported on the status,
condition, and trends of the nation’s forests. As a central research component of the USDA
Forest Service, FIA provides information that assists resource managers, policymakers, investors,
and the general public in making informed decisions.

e Experts predict that the demand for robust forest inventory and analysis will increase
dramatically due to the following factors: expansion of the wildland urban interface, land
conversion, an increase in wildland fire, and invasive species spread.

e There are 15,854 permanent forest inventory plots in Montana and about 28% of these plots
contain accessible forest land that will continue to be measured by field crews every 10 years

Draft 2020 Assessment of Forest Conditions 27



(USDA FS, 2019). Maintenance and access to these plots will require an ongoing commitment of
resources.

e The need for rural-urban assessments of forests across Montana will increase dramatically as
urban areas expand and issues such as land conversion, wildland fire, and invasive species
spread become more important (USDA FS, 2018).

Data at the All-Lands Scale
e To accurately and effectively manage Montana’s forests, managers must have accurate and up-
to-date geospatial information on forest conditions across all land ownerships.
e  Work is underway to integrate rural and urban forestry information across all ownerships in
Montana.
e Species composition shift with Montana forest types data would help inform where and how
much change has occurred in an identified time period.
0 Understanding species composition shifts within a certain temporal scale could inform
understanding of landscape vegetation trends, potential future disturbance risks, and
possible prioritization of restoration and cross-boundary projects.

Forest Soil Conditions

Current Conditions & Trends

Soil quality and productivity is fundamental to forest health and exerts significant influence on stand
conditions and overall ecosystem productivity. Soil quality is understood to mean a collection of soil
physical and biochemical properties that sustain the native biodiversity, processes, and activity of soil
biota and the proliferation of roots of forest species (Doran et al., 1996; DelLuca et al., 2019). Soil quality
and ecosystem function are interrelated and combine to impact the range of soil properties and
associated ecological processes that characterize forested systems in Montana (Bisbing et al., 2010). Soil
formation, and hence its resulting morphology, composition, and function, is influenced by five primary
variables, known as the “five factors of soil formation”:

1) Time (the age of the soil, time since deposition of the material in which the soil is forming);

2) Parent material (the geologic deposition in which soil is forming);

3) Topography;

4) Climate under which the soil formed; and

5) Biological organisms present (Jenny, 1941). Tree or stand growth can be used as an indicator of

soil productivity and is a chief concern for forest managers (Page-Dumroese et al., 2010).

Reflecting the range of conditions in the five factors outlined above, soils are highly variable and affect
the composition and distribution of species, habitats, and plant communities across Montana. At least
700 soil types have been described statewide, which presents challenges in drawing generalized
conclusions about soil health (Montagne et al., 1982). In general, soils in Montana’s forested regions are
rocky to loamy, reflective of steep, mountainous topography. Due to glaciation that persisted until
approximately 15,000 years ago in northern and western Montana, soils in these regions are relatively
young and poorly to lightly developed (Montagne et al., 1982). Overall, soils on leeward slopes tend to
be better developed than windward slopes west of the Continental Divide, whereas soils in wetter areas
tend to be more productive than those in drier areas, which is reflective of the accumulation of organic
matter over long time periods (Montagne et al., 1982).
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Issues, Threats, & Challenges

Landscape changes or disturbances can alter soil quality and function, which have important
consequences for forest health. In Montana, timber harvest activities and wildfire—in terms of both
their intensity and extent—have had the greatest impact on soil quality. Many forest types in Montana,
particularly low-elevation ponderosa pine, have historically experienced low-severity fire that promoted
stands dominated by large-diameter trees and diverse understory. Eliminating these low-intensity
disturbances resulted in significant ecosystem changes, including alterations in soil chemical, physical,
and biological characteristics (see the Wildfire Risk section for details). Heat generated during fire
events oxidizes organic soil matter, altering the carbon and nitrogen availability, which in turn effects
how readily the microbial organisms recover from fire events (Choromanska & Deluca, 2002). Without
fire as a regular disturbance, nutrients critical for tree and other plant growth become more limited
(DelLuca & Sala, 2006). Despite the capacity of soil to act as an insulator against heat transfer, severe
wildfires can be detrimental for soil health, burning so hot that they alter soil chemical composition,
increase soil temperatures, increase erosion, and create a surface layer impermeable to water (Page-
Dumroese et al., 2010).

There has been a marked thickening of above-ground vegetation which intercepts precipitation,
increases direct loss of moisture to the atmosphere, and interrupts the carbon and nitrogen cycles.
Studies comparing low-intensity prescribed burns, thinning, and a combination of the two forestry
prescriptions have demonstrated that fire increases nutrient availability, specifically nitrogen (DeLuca &
Zouhar, 2000; Choromanska & Deluca, 2001). A shortage of nitrogen limits native tree and understory
plant growth, which further compromises the overall health of Montana’s forests. Frequent fire
increases inorganic nitrogen availability in the long term, which plays an important role for forests
dependent on fire and their associated soils (DeLuca & Sala, 2006). Active forest management that
utilizes various harvest prescriptions in conjunction with fire may improve soil productivity and better
prepare forests to withstand wildfire events (Choromanska & Deluca, 2001).

Depending on the harvest strategy, harvest operations can result in soil compaction, soil loss via
increased erosion, or complete removal of soil layers as a result of infrastructure development. Timber
harvest can also impact organic matter and the quantity of woody debris left on a site, which decreases
soil productivity by limiting nutrients (Jurgensen et al. 1997). Although harvest activities can have
negative impacts on soils, forestry practices have greatly advanced over time to minimize those impacts.
Additionally, restoration treatments are important to reduce fuel loading and thereby decrease the
likelihood of a catastrophic wildfire that would be detrimental to soils.

Opportunities

Soils represent the largest terrestrial body of carbon on earth and can act as a sink where carbon is
stored (DelLuca & Boisvenue, 2012). Globally speaking, forest soils contain almost three times the carbon
as the standing biomass (plants and trees). Therefore, maintaining healthy soils and avoiding the
impacts that release carbon are of great importance not just for Montana, but for the global ecosystem
(DeLuca & Boisvenue, 2012).

Forestry Best Management Practices (BMPs) require practices to limit large-scale or intense
disturbances that would alter soil stability, structure, and composition (DNRC, 2015). BMPs—aimed at
minimizing impacts—include harvesting on frozen soils or skidding timber on beds of slash, and have
been extremely successful in Montana, providing a framework for public and private landowners to
responsibly steward their soil resources.
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In total, the voluntary Forestry BMPs support the protection of soil and water quality during logging
operations. They educate and inform on log skidding, road construction design and maintenance, and
overall forest management operations. BMPs originated in 1987 when the Montana Legislature passed
House Joint Resolution 49. This led to the establishment of the Forestry BMP Working Group that
developed Montana's first statewide forestry BMPs. The BMP Working Group continues to oversee the
BMPs and adjusts them as needed to reflect new technologies, new information, or changes in harvest
methods.

Insects & Diseases

Insects and diseases play an important ecological role in Montana’s forests, remaining largely unnoticed
until populations build up to outbreak levels. Forests adapt to and evolve with insects and diseases, but
have struggled to do so with current increased rates of large-scale outbreaks. During outbreaks, these
organisms can cause notable widespread damage across the landscape. Outbreaks are commonly
interrelated with climate, weather, fire, and forest conditions. While each specific insect or disease can
be targeted as the damaging agent, the actual trigger of an outbreak is usually the underlying condition
of the tree, such as competition amongst densely stocked trees, temperature and moisture stress, fire
scorch, and wind or snow damage. Underlying conditions that favor insect and disease outbreaks are
increasingly common across Montana forests (USDA, 2015), and the recent occurrences of mountain
pine beetle, western spruce budworm, and root diseases can be linked to current forest composition
and structure (Agne et al., 2018).

Current Conditions & Trends

Over the past decade, various outbreaks of forest insects and diseases have occurred on almost half of
the 23 million acres of forested landscape throughout Montana. The 2013—-2027 National Insect and
Disease Forest Risk Assessment evaluated the hazard of tree mortality due to insects and diseases,
displayed as a series of maps (USDA FS, 2015). The assessment predicted that at least 25% of living trees
(greater than 1 inch in diameter) will die over a 15-year time frame due to insects and diseases. Not all
insects and diseases discussed in the assessment occur in Montana, but the following organisms are
currently known to be active and influence Montana’s forested landscape.

Western spruce budworm (Choristoneura freemani) is a widespread, native insect in western conifer
forests that feeds on the needles of Douglas-fir, grand and subalpine fir, larch, and spruce. Mature trees
can generally survive moderate defoliation but prolonged, severe infestations can have greater impacts,
depending on the overall health and genetic makeup of the tree. Understory trees often do not have
adequate nutrient reserves to withstand heavy defoliation and can be outright killed. These insects
thrive in multistoried stands where larvae can migrate to the tops of trees and then float down onto
understory trees, where they continue to feed and reproduce successfully. Western spruce budworm
populations vary greatly due to weather and are generally limited by cool, wet springs or late season
frosts. Over the last 10 years, the acreage impacted by western spruce budworm populations have
fluctuated with variations ranging from 300,000 to over 2.5 million acres (USDA FS, 2015).

Similar to western spruce budworm, Douglas-fir tussock moth (Orygia pseudotsugata) feeds on
Douglas-fir needles. Subsequent years of heavy defoliation can kill understory trees and severely
damage mature trees. Females do not fly, so dispersal of this moth is generally restricted to
northwestern Montana in areas around Plains, Thompson Falls, Kalispell, Flathead Lake, and the Mission
Valley, with outbreaks occurring every 7-10 years. Populations are typically controlled within three years
by a buildup of a virus that kills the larvae. The current outbreak of Douglas-fir tussock moth in Missoula
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County, evident in 2019, has extended beyond the historical distribution for this insect and encompasses
more acreage than previously recorded in the valley.

Montana’s diverse tree species host an equally wide diversity of bark beetle species, the most common
and destructive being mountain pine beetle (Dendroctonus ponderosae), Douglas-fir beetle
(Dendroctonus pseudotsugae), spruce beetle (Dendroctonus rufipennis), and fir engraver (Scolytus
ventralis). Each species of beetle targets a specific host: mountain pine beetle attacks western white,
limber, lodgepole, ponderosa, and whitebark pines; Douglas-fir beetle attacks mature Douglas-fir,
particularly those that are stressed by fire scorch, root disease, drought, and windthrow; and fir
engraver attacks grand fir that are stressed by drought, root disease, or overstocking. Bark beetle
outbreaks can cause highly visible mortality across landscapes and drastically impact timber supply,
public safety, watershed function, and fire hazard (Figure 11). During the recent outbreak (1999-2015),
mountain pine beetles killed trees on over 6 million acres in Montana with severity ranging from only
sporadic trees killed in a stand to larger, contiguous acreages with more than 80% mortality (USDA FS,
2015). Many other, lesser known beetle species inhabit dead and dying trees by opportunistically
overwhelming the depleted defense systems of marginalized trees. Under environmental stresses such
as drought, bark beetle populations tend to increase, compounding the effects of climate change on the
overall health of trees and creating conditions that predispose trees to attack.

Figure 11. A stand of beetle-killed trees (DNRC, 2020).

Draft 2020 Assessment of Forest Conditions 31



Black pineleaf scale (Nuculaspsis californica) has been increasingly active in the Missoula area and has
killed mature ponderosa pine trees. Heavy or persistent infestations can weaken the tree and create a
path for other organisms to infest the tree (Edmunds Jr, 1973). Although not currently a landscape scale
concern, it may be a precursor to future ponderosa pine mortality in an increasingly drier climate.

Root diseases are often overlooked when discussing forest conditions but nonetheless cause significant
tree decline and mortality. More than 5.7 million acres across Montana and Idaho are currently infested
with one or more root diseases, leading to an estimated loss of over 166 million cubic feet of timber per
year (USDA FS, 2016). The main root diseases impacting Montana forests are Armillaria root disease
(Armillaria spp.), Heterobasidion root disease (Heterobasidion irreqgulare), tomentosus root rot (Onnia
tomentosa), laminated root rot (Coniferiporia sulphurascens), and schweinitzii root and butt rot
(Phaeolus schweinitzii). Root diseases persist in the environment for decades and are difficult, if not
impossible, to eradicate. Several factors contribute to root disease proliferation across the landscape.
For example, fire suppression fosters a shift toward species that are highly susceptible to Armillaria root
disease. The effects of root diseases are projected to increase substantially over the next 15 years, and
as climate changes favor infection, the rate of tree mortality may be more than we currently understand
(USDA FS, 2016; Figure 12). The prevailing recommendations are to promote tree species that are
generally resistant to the disease.

Figure 12. Root disease tree mortality predicted spread across Montana (USDA FS, 2012).

Dwarf mistletoes (Arceuthobium spp.) are a collection of native parasitic plants that draw energetic
reserves from their host and can ultimately kill mature trees. These parasitic plants are often species-
specific and commonly occur in western larch, Douglas-fir, lodgepole pine, and limber pine. Dwarf
mistletoe plants alter the hormonal composition of the host tree and create brooms of dense, thick
branches that can break from the tree or deplete the tree’s energy reserves. These extremely dense and
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flammable brooms often ignite in a fire, causing flames that might otherwise be limited to the
understory to spread into the tree crowns (Kipfmueller & Baker, 1998). The absence of fire can be
indicated by the presence of large mistletoe brooms, particularly in Douglas-fir. Mistletoe seeds are
ejected explosively from the fruiting plants, and can travel far enough to infect neighboring trees.
Managing the spread of dwarf mistletoes is challenging, but can be done by removing heavily infected
trees.

Whitebark Pine

Some tree species have been affected by insects and disease more intensely than others. A notable
species in Montana is the whitebark pine. Whitebark pine is an important five-needle pine species in
high elevation ecosystems that contributes to Clark’s nutcracker and grizzly bear food sources, snow
pack retention, and habitat for other wildlife species. Populations are in sharp decline due to
compounding stressors including non-native invasive disease, climate change, and the disruption of
natural fire regimes.

White pine blister rust (Cronartium ribicola) was introduced from Europe in approximately 1900 and has
since altered five-needle pine communities throughout North America. The disease causes a canker that
girdles twigs, reduces cone production, and eventually kills the tree. Since its introduction, white pine
blister rust has irreversibly altered 5-needle pine ecosystems across Montana landscapes. Five-needle
pines are far-reaching and include the stately western white pine valued for its timber, whitebark pine
essential for snowpack retention in high elevation forests, and limber pine that provides valuable
wildlife habitat along the Rocky Mountain Front. Each of these species is an iconic component of
Montana forests, and each of these species has been markedly damaged by white pine blister rust.
Ongoing efforts aim to restore 5-needle pines that are genetically resistant to this ubiquitous disease,
but habitats are changing swiftly as trees die or fail to regenerate.

Mountain pine beetles also kill each of these tree species. In the cold, high altitude environments of
whitebark pine, the mountain pine beetle would switch between a one and two-year life cycle. Recent
and projected increasing temperatures may promote a switch to one-year life cycles, and thus enable
beetles to develop within a single year and kill trees at an exponentially higher rate. Furthermore, the

absence of fire has allowed subalpine fir to encroach into whitebark pine habitat and compete with
whitebark pine seedling germination and survival. This suite of stressors has drastically hampered the
long-term survival and function of whitebark pine in high elevation forest systems throughout its host

range.

[ssues, Threats, & Challenges

Climate change creates uncertainty about future conditions and will likely alter tree-insect interactions
in various ways. Changes in moisture and temperature can impact trees’ vigor and ability to defend
against insects, whereas changes in climate may also alter insects’ ability to survive. Trees typically
defend against bark beetles by exuding resin that can expel the beetle from the tree. This defense
mechanism requires adequate moisture and pressure to effectively flood out the attacking beetles,
which is limited under drought conditions. Many secondary beetles can only attack trees with
marginalized defense mechanisms. If future scenarios create tree stress on a broad landscape, these
otherwise non-aggressive beetles may become increasingly common and destructive. Unfortunately,
these secondary beetles are lesser known and management options are not as widely understood or
available as for the most common bark beetles. Temperature strongly influences insect development,
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and warmer seasons may accelerate maturation, as could an extension of frost-free periods. Many
diseases propagate in cool, moist conditions which could be increasingly common under certain climate
scenarios, particularly wet spring seasons.

Aerial detection surveys offer a snapshot of conditions, but accuracy can depend on individual surveyor
style and skill. Timing of flights can also influence whether a condition is mapped if the organism has not
yet done extensive damage. Defoliators, for example, can be active later in the season, so early season
flights might not capture the damage. Trees infested with bark beetles do not usually show symptoms
until one year after attack, creating a lag between infestation and detection. Root rot symptoms are not
reliably visible in the tree crowns, making aerial flights to assess fungal infections ineffectual. Wilderness
is not surveyed by the USDA FS Aerial Survey Program, therefore extensive tracts of Montana’s forest
lands are not assessed for insect and disease conditions. Of particular note is whitebark pine, which
occupies high elevation regions that are typically classified as wilderness and not surveyed, leaving an
entire species of tree underrepresented.

Non-native invasive insects and diseases have the potential to severely alter the structure and function
of Montana forests. Many of these pests can be unwittingly transported in untreated firewood. Out-of-
state firewood transport is a primary pathway for invasive insects and diseases, primarily bark beetles
and wood-boring insects.

Opportunities

o A great diversity of insects and disease are addressed by similar treatment methods:
0 Thin stands to increase sunlight and heat on the main bole of the tree;
0 Reduce stocking to minimize individual tree competition for light, water, and nutrients;
and
0 Diversify age classes and species so that live trees remain in the stand following an
outbreak on specific host tree species.

e The common management recommendation for fungal diseases is to promote tree species that
are generally resistant to the diseases. This requires comprehensive vegetation management,
planning, and foresight to shift species compositions away from climax and toward early seral
species.

0 Larch and ponderosa pine are both relatively resistant to the most common root disease
species, Armillaria sp.
0 Both species are early seral trees that thrive in conditions following fire.
0 Reduce the density of susceptible species and create openings in which to plant or
promote the disease-resistant, early seral species.
0 New technologies and management tactics are continuously under development and
worth incorporation into traditional approaches.
= The Forest Pest Management Program hosts a diversity of research and
technology development projects with the intent of further expanding forest
management options.

Prescribed fire is a proven means of reducing fuels and realigning disturbance regimes, and is also an
effective means of managing insects and diseases.

e Fire functions to reduce density of trees, and also serves to reduce deep duff layers that inhibit
the germination of early seral species, such as larch and ponderosa pine, that are resistant to
root diseases.
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Prescribed burning treatments promote the regeneration and sprouting of aspen clones, which
provide critical habitat for wildlife and create diverse patches of tree species amongst conifers
and sage.

Whitebark and limber pine are not valued as timber species and are not widely mapped or assessed in
the state.

Despite their low timber value, both species provide critical water regulation and wildlife

habitat.

In Montana, the range of limber pine is quite extensive and comprises a significant amount of

forest lands east of the Continental Divide.

Collaboration across agencies, research institutions, and private entities currently surveying

whitebark and limber pine is necessary to further knowledge of these species’ range.

Resources could be directed to support better understanding of the distribution and condition

of such ecologically important and imperiled species.

0 Support for range-wide surveys and identification of individual trees that are genetically

resistant to white pine blister rust are essential for the conservation of these imperiled
species.

Existing Strategies
The DNRC Forest Pest Management Program aims to help identify and manage forest insects and
diseases on non-federal lands and operates the program with the following priorities:

Technical — identify and manage forest insects and diseases including diagnostics, management
recommendations and implementation, impact surveys, and projections.

Education and Outreach — provide presentations and technical trainings for diverse audiences,
ranging from professional resource managers to the general public.

Financial — funds are sub-awarded from the USDA FS Western Bark Beetle Initiative to non-
federal, non-tribal entities to conduct treatments that reduce susceptibility to bark beetles.
Prevention — support efforts that block the introduction and establishment of non-native
invasive insects and diseases into Montana forests.

DNRC has programs in place to inform out-of-state travelers about invasive species, and efforts to
discourage out-of-state firewood could work in tandem with in-state firewood production to further
protect Montana’s forests from non-native invasive organisms.

The Forest Pest Management Program works to educate the public, elected officials, and professional
resource managers through various formats including presentations, workshops, technical trainings,
printed publications, websites, and media outlets. A foundational understanding of insects and diseases
is essential in effectively supporting and conducting management activities that create more resilient
forest systems.

The USDA FS has implemented a number of programs to further understand and combat insects and
diseases, both nationally and at the state level:

The USDA FS Western Bark Beetle Initiative awards funding to support projects on non-federal
lands that make stands more resilient to a suite of bark beetles common in the Rocky Mountain
West. The grants have been used on a diversity of public lands including those managed by Fish,
Wildlife and Parks, City of Missoula Conservation Lands, Five Valleys Land Trust, City of Helena,
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State Trust Lands, Sanders County, and Montana Correctional Enterprise. Projects have been
focused on thinning overstocked stands, placing pheromones to deter bark beetles, and treating
slash piles.

Aerial data is collected through a partnership with the USDA FS Forest Health Protection Aerial
Detection Survey. This partnership is efficient in consolidating resources; a single aircraft is used
to survey all ownerships and fewer experts are required to survey.

Ground surveys are conducted by the DNRC Forestry Division personnel and are supported
through both USDA FS Forest Health Monitoring Program funds and state funds.

A targeted investigation into the status of limber pine communities on the Rocky Mountain
Front of Montana was supported with funds from the USDA FS Evaluation Monitoring Program,
The Nature Conservancy, and Montana DNRC. Long-term monitoring plots were established
across ownerships to assess the condition of limber pine forests in an effort to guide
management activities toward conservation.

A long-term study of the balsam woolly adelgid (Aldelges piceae) beetle was conducted under a
joint partnership of DNRC and USDA FS Forest Health Protection. Funds from the USDA FS
Evaluation Monitoring Program were used to assess the impact of the non-native invasive insect
on subalpine fir ecosystems.

Montana is a large state with relatively few resource professionals. Various groups, ranging from the
governor-appointed members of the Montana Invasive Tree Pest Council to the informal listserv of the
Tree Pest Group, serve to create active networks of professionals that collectively work together to
address a variety of tree health concerns. This collective creates a genuine opportunity to collaborate
and effectively coordinate resources and expertise.

Data & Program Gaps

Whitebark and limber pine are important considerations when assessing Montana’s forest
conditions, however data on the status and distribution of these species is incomplete and does
not exist as a continuous dataset. Support for range-wide surveys and identification of individual
trees is essential for conservation of these species and to provide a more complete picture of
forest health in Montana.

0 Surveying whitebark and limber pine forests for bark beetle outbreaks during statewide
surveys could help inform managers about outbreaks on private land and wilderness
areas, and how they may affect surrounding areas that are surveyed and managed for
outbreaks.

Root disease is comprised of multiple species and is a generally underrated driver of forest
change, structure, composition, and function.

0 These diseases can kill trees slowly, and subtly shift forests over the course of decades.

0 Furthermore, impacts are difficult to detect from aerial survey and are not consistently
mapped from the ground.

0 Confirmation of disease requires specific training and field time to diagnose. Symptoms
are often masked by other organisms, such as Douglas-fir beetle, that attack weakened
trees and appear to be the primary agent of malady, whereas root disease is the true
cause of the trees’ health decline.

0 A central database for root disease detections could effectively compile spatial data for
root diseases throughout the state. These reports could be confirmed by experienced
pathologists to validate the detections and enhance integrity of the data.
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e Diseases, particularly root diseases, are a somewhat underrepresented category of forest pests
despite their tremendous impact on forest resources.

0 Current funding for the Forest Pest Management Program does not cover an
entomologist/program coordinator along with a year-round technician and pathologist;
DNRC does not currently have a pathologist on staff.

0 Avyear-round technician has been helpful in meeting field responsibilities along with
conducting education and outreach programs, allowing the coordinator to focus on
programmatic work. Nonetheless, pathology is a specialized discipline and requires
expert staff as well.

e The National Insect and Disease Risk Map (NIDRM) is a dataset developed by the Forest Service
to model tree species risk due to insects, diseases, and other hazards.

0 NIDRM is based on suitable conditions and depends on assumptions made in the model
along with the accuracy of vegetation condition layers.

0 Modeling data can be difficult and results misleading if the assumptions of the model
are not accurately matched to the actual conditions observed.

Invasive Species

Invasive species include those that have been introduced outside of their natural range and can cause
significant harm to natural and cultural resources, the economy, or human health (National Invasive
Species Council, 2006). They are found both on land (terrestrial) and in water (aquatic). It is important to
note that not all non-native species are harmful. The term ‘invasive’ is reserved for those that are the
most aggressive and pose threats to other species, economies, communities, and ways of life in
Montana. DNRC plays many roles in invasive species prevention and management, including but not
limited to forest pest management, aquatic invasive species grant administration, weed management on
trust lands, and the oversight and staffing of two administrative attachments dedicated to invasive
species mitigation: the Montana Invasive Species Council and the Upper Columbia Conservation
Commission. Due to the multi-jurisdictional nature of invasive species, there is also an emphasis on
coordination with many other agencies and entities that are involved in invasive species management.

In Montana, DNRC works closely with the other state agencies that manage invasive species, which
include:

e Montana Department of Agriculture: Noxious weeds, pesticide program, invasive pests and
disease;

e Montana State University: Integrated Pest Management;

e Montana Fish, Wildlife and Parks: Aquatic invasive species program, exotic species;

e Montana Department of Transportation: management of invasive species along state highways
and rights-of-way; and

e Montana Department of Livestock: management of feral animals.

Invasive species are largely transported by humans, often inadvertently, by activities associated with
shipping, travel, and trade. Weed seeds move easily in muddy boots, equipment, and vehicles. Some
invasive plants are beautiful, which has led to an issue with ornamental plants being cultivated, as well
as invasives being transported by nursery stock, potting mixes, wildflower seeds mixes, and even home
décor from raw wood products. A number of insects and disease tree pests can move in firewood,
pallets, or wood packing materials. While unintentional, these pathways have made Montana’s waters,
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lands, and forests more vulnerable to invasive species introductions. For more information on
Montana’s forest pests, please see the Insects & Disease section.

Invasive species are known for their adaptability, rapid reproduction, and lack of natural controls. This
can severely impact native species, which have evolved without the influences and competition from the
newly-introduced species. Globally, invasive species are considered to be one of the biggest threats to
resource conservation and are the leading cause of biodiversity loss, second only to habitat loss
(Coblentz, 1990). Some non-native plants and animals have caused serious damage to Montana’s
natural resources as well as its economy. Economic losses and damages attributed to invasive species
are estimated to be over $120 billion annually in the United States, which equates to approximately
$1,100 per household (Pimental et al., 2005). Annual economic impacts of forest pests imported into the
US range from $1.5-2 billion dollars per sector, which is a significant draw on limited resources from
local and federal governments, homeowners, timber owners, mills, and others (Lovett et al., 2016).

Forests under state and federal government jurisdiction belong to the public. Impairments to the health
of these forests by invasive species can affect millions of people who benefit from the ecosystem
services the forests provide, such as recreational opportunities, wildlife habitat, and water supplies.

Thankfully, many of the invasive species that are causing problems in other areas of North America have
not yet become established in Montana. However, some of these species, such as feral hogs and the
emerald ash borer, could have devastating consequences on many ecosystems, including forested
ecosystems, if they are detected. There are also some troubling trends at the landscape-level with
emerging invasive plants that have recently been detected in Montana, such as medusahead and
ventenata. These invasive plants can result in irreparable habitat degradation that includes forage
competition with native grass species, decreasing vegetation diversity and productivity, and water
quality impacts due to erosion. These invasive grasses also pose an increased danger for fire ignitions as
ladder fuels.

Current Conditions & Trends

A noxious weed is defined by Montana Law as, “any exotic plant species established or that may be
introduced in the state that may render land unfit for agriculture, forestry, livestock, wildlife, or other
beneficial uses or that may harm native plant communities.” A noxious weed is any unwanted non-
native plant with a potential impact so serious that the state of Montana has declared that landowners
must enter into an approved management program to keep it from spreading (Montana Noxious Weed
Education Program, n.d.).

Noxious weeds have a destructive impact on Montana's landscape by displacing native plant species,
increasing soil erosion, changing soil chemistry, and decreasing wildlife habitat and recreational
opportunities. Rangeland, pastureland, cropland, forests, and wildlands cover 92 million acres in
Montana, or 98% of the total land area. These lands are vital for agricultural production and protecting
the integrity of ecosystems. The Montana Department of Agriculture's Noxious Weed Programs offer
resources and assistance with the management of state and county-listed noxious weeds. All plant
species that are considered noxious weeds are non-native species.

Invasive terrestrial animals include introduced species that pose a threat to the environment (native
species, habitat, forest health), economy, or human health. Feral—or free-ranging—horses, while a
subject of controversy, are known to have concerning impacts on forest lands. They reproduce rapidly in
the wild and can damage native plants, riparian areas, and wildlife habitat. Free-roaming herds trample
vegetation, hard-pack the soil, and over-graze lands. The Bureau of Land Management spends over $71
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million annually on the management of feral horses and burros on their lands. Areas inhabited by feral
horses tend to have fewer plant species, less plant cover, and more invasive plants such as cheatgrass
(The Wildlife Society, 2016).

Aquatic invasive species are those that impact waterbodies and wetlands, many of which occur in
forested environments. Whether they come on the trailers or hulls of recreational boats, or from the
water of an angler’s bait bucket, several non-native invasive species such as Eurasian watermilfoil and
New Zealand mud snails have found their way into Montana’s waterbodies. Their presence can cause
severe damage to local ecosystems, industry, and tourism. Aquatic invasive species detected in Montana
include: Eurasian watermilfoil, flowering rush, curlyleaf pondweed, fragrant waterlily, American bullfrog,
whirling disease, New Zealand mudsnail, faucet snail, and the Asian clam. Montana Fish, Wildlife and
Parks leads the Aquatic Invasive Species (AlS) Program, which includes watercraft inspections,
waterbody monitoring, education, outreach, response planning, and policy and rule-making authorities.

In order to protect critical natural resources, the state dedicates considerable funding not only for
prevention but also control of invasive species when they are detected. For example, since the detection
of invasive larval zebra and quagga mussels in 2016, Montana has more than doubled its annual
spending for aquatic invasive species to protect critical freshwater resources and infrastructure. A zebra
or quagga mussel infestation is estimated to cost the state of Montana up to $234 million annually,
given their threat to water-dependent resources and industries. Prevention is a much more cost-
effective way to manage invasive species than initiating expensive and oftentimes difficult control
measures (Nelson, 2019).

[ssues, Threats & Challenges

The transport of new invasive species across jurisdictions is an issue for everyone. From boats being
transported by private and commercial vehicles to firewood on RVs, logging and firefighting equipment,
and hitchhikers in packing materials, the pathways are abundant. Public outreach has increased
significantly to target travelers and recreationists about the importance of preventing the movement of
invasive species. Targeting audiences associated with each pathway is paramount to reducing the
likelihood of new introductions. Developing response plans with clear authority and funding
mechanisms is also key. Some of the most severe emerging threats in Montana include forest pests.

The Emerald Ash Borer
An example of a threatening species new to Montana is the emerald ash borer. This is a non-native,
invasive beetle that kills healthy ash trees. First detected in 2002 in Michigan, the emerald ash borer has
now been identified in most of the United States, including along Montana’s eastern border with South
Dakota. Since initial detection, emerald ash borer has been the cause of mortality of millions of ash trees
and has cost communities, property owners, nurseries, and the forest products industry billions of
dollars. The costs associated with tree removal, protection, and replacement by private property owners
can exceed $1 billion annually in urban areas, and if suburban trees are included, costs are estimated to
double (Kovacs, 2010). This species is native to Asia and was introduced through wood packing material.
The insect can be transported in nursery stock and firewood, both of which are commonly brought to
Montana. Many communities and shelterbelts are planted with ash trees, along with extensive riparian
corridors in the east. The emerald ash borer has the potential to drastically change Montana’s
communities and rivers by killing the trees that provide shade, erosion control, wildlife habitat, shelter,
and aesthetics. It is estimated that ash trees comprise 30% of all trees planted in Montana communities.
On its own, emerald ash borer is capable of moving less than four miles in a single year. But with help
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from humans, these beetles can cover vast distances as they are transported in firewood, nursery stock,
packing material, or personal belongings (DNRC, 2015). For more information on the emerald ash borer,
see the Urban & Community Forestry section.

Other forest pests of concern that have not yet been detected within Montana’s borders include the
Asian longhorned beetle and the gypsy moth. The Asian longhorned beetle is a wood-boring insect that
attacks a wide range of hardwood hosts including maple, elm, and willow. The gypsy moth feeds on a
wider array of tree species, both conifer and hardwood. When estimating the potential value of urban
trees that could be killed by the Asian longhorned beetle, assuming that the beetle will kill all the trees
of its preferred host species, economic damages range from $72 million to $2.3 billion per city. This
estimate only considers the impact to nine cities (Nowak et al., 2001). The gypsy moth is well
established in the eastern United States, and its egg masses are notorious for being transported long
distances via firewood.

Detecting new invasive species comes with a fair number of challenges. There is a vast amount of land
and water in Montana. Most people are not trained to identify invasive species, especially new species
that pose threats to the state’s land and water. Regular monitoring and surveillance is of the utmost
importance, as eradicating a new invasive species is much more manageable if it is caught right away,
which is referred to as ‘early detection, rapid response.’

Once a species is detected in the state or adjacent jurisdictions, it becomes much harder to keep it from
spreading. Common pathways of spread include vehicles and equipment (for terrestrial plants) and
boats and equipment used in water (for aquatic invasive species). Montana addresses the potential
spread of invasives with education and outreach programs directed at the general public, as well as to
more specific audiences that are more likely to inadvertently move invasive species from one location to
another. Other mitigation measures include watercraft inspections, boot brushing stations, weed and
AIS wash stations at wildfire camps, and in some high priority cases, establishing special rules to address
the movement of invasive species.

Managing invasive species across jurisdictions can be very difficult. Tribes, First Nations, foreign nations,
and neighboring states often have their own regulations and priorities about invasive species, which
may be different than adjacent lands. Therefore, coordination and communication through
organizations such as local weed districts, Cooperative Weed Management Areas, the Montana Weed
Control Association, MISC, and transboundary natural resource groups such as the Pacific Northwest
Economic Region and the Crown Managers Partnership are critical to managing Montana’s invasive
species populations.

Feral swine are descendants of escaped or released domestic pigs. They are a dangerous, destructive,
invasive species. Feral swine damage crops, pastures, and plant and tree communities by consumption,
rooting, trampling, rubbing, or wallowing behaviors. They can transmit pathogens to livestock; compete
with native wildlife for food, habitat and water; and spread invasive species. They increase erosion along
riparian areas, inhibit water filtration, and contaminate water sources, resulting in an increased disease

risk for humans, wildlife, and livestock. Their rooting behaviors disturb soils and can increase the
presence of invasive exotic plants (Singer et al., 1984). Some studies have also linked feral swine to

reduced tree recruitment, growth, stem density, and species richness (Garcia-Barrios & Ballaria, 2012).

They are established in Alberta and Saskatchewan, but have not yet been detected in Montana. The
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state is currently trying to work with the Canadian provinces to increase monitoring, public awareness,
and management options.

Climate change is aiding the spread of invasive species. Two key drivers of biodiversity loss today are
climate change and invasive species. Acting together, the impacts of each of these drivers of change are
compounded, and interactions between these two threats present event greater challenges to
conservationists and managers alike.

Invasive species are capable of relatively rapid genetic change, enhancing their ability to invade new
areas in response to anthropogenic ecosystem modification. Predictions suggest that range expansions
by many invasive plant populations are in the process of developing adaptations that could lead to
exponential population growth in the near future (Clements & Dittommaso, 2011). Warmer water
temperatures, reduced ice cover, altered flow regimes, increased salinization, and the need for more
reservoirs and canals will remove filters that currently limit the geographic range and local abundance of
many invasive species (Burgiel & Muir, 2010). Many of the management strategies are those already
recommended for protecting biodiversity and managing natural resources: prevention is the best
strategy for addressing invasive species in the face of climate change.

The invasion curve demonstrates that eradication of an invasive species becomes less likely and control
costs increase as an invasive species spreads over time (Figure 13). Prevention is the most cost-effective
solution, followed by eradication. If a species is not detected and eradicated early on, high-dollar long-
term control efforts will be unavoidable (Harvey & Mazzotti, 2014).

Figure 13. The invasion curve. (Adapted from Invasive Plants and Animals Policy Framework, State of Victoria,
Department of Primary Industries, 2010).

Opportunities

Expanding early detection and rapid response programs can minimize new invasive species outbreaks.
Opportunities for improvement include:

Draft 2020 Assessment of Forest Conditions 41



Regular monitoring for invasive species presence across all taxa and habitats—forest, public and
private lands, riparian areas, and waterbodies.
Utilizing technology, which has made early detection and citizen science much easier over the
years with the development of easily downloaded apps for identifying and reporting invasive
species.
Leveraging and supporting citizen science efforts such as EDDMapS, Wildspotter, and FWP’s AIS
monitoring app are some ways that Montana programs are currently utilizing technology for
citizen science opportunities.
Research and development have brought new monitoring methods, such as environmental DNA
(eDNA) analysis, for a less labor-intensive detection of invasive species.
0 As living organisms move through their environment, they shed genetic material in the
form of DNA.
0 This material lingers, providing insight into the past and present of the animals that left
it behind.
0 This type of sampling allows genetic material to be obtained directly from
environmental samples without any obvious signs of biological source materials.
0 Recently, eDNA has been utilized to detect rare or invasive species and pathogens in a
broad range of environments.
There are many opportunities when it comes to increasing success with early detection and
citizen science, and no doubt more to come in the future.

Montana agencies use a variety of tools for citizen science and reporting, including:

The Montana Natural Heritage Program has added invasive species to their field guides and
maps.
Response planning is essential to invasive species management.

To effectively prevent new introductions of invasive species, it is imperative that the state has authority
in the form of statutes, laws, rules, and policies.

These usually include a list of prohibited species that aren’t allowed to be imported into the
state without a permit issued by the authorizing agency.

The law is not enough: to prevent invasive species importation, industries that regularly import
wildlife, plants, and forest products (such as pet stores and nurseries) must be aware of legally
prohibited species.

For the explicit purpose of preventing new introductions of forest pests, it is against US law to
bring any untreated firewood for personal use (including hardwood and softwood/conifer) from
Canada into the US.

Existing Strategies

Many agencies and partners conduct the management of invasive species in Montana. This
management involves policy, legislation, education and outreach, monitoring and reporting, response
planning, and prevention. Depending on the taxa, location, and specific situation, there may be multiple
agencies, partners, and stakeholders involved. In order to be successful, these programs cannot exist in
a vacuum; they must be collaborative, communicative, and proactive. Montana has a long history of
invasive species management and has many existing strategies for the prevention and management of
invasive species.
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The Montana Department of Agriculture manages more than 30 programs, from marketing and
business development to licensing and regulating activities to protecting agricultural producers,
consumers, and the environment.

e The Noxious Weed Programs offer resources and assistance with the management of state and
county-listed noxious weeds.

e These resources include the Noxious Weed Trust Fund Grant Program, the pesticide program,
and the Noxious Weed Seed Free Forage certification program, which provides inspections and
certification of forage products such as hay, pellets, and straw.

e Currently, Montana has 35 state-listed noxious weed species that affect approximately 8.2
million acres.

e Under Montana statute, counties are provided authority to implement and enforce noxious
weed laws.

Montana FWP oversees both the Aquatic Invasive Species Program and the management of exotic
wildlife species.

e Aquatic Invasive Species Program: The AlS Program for Montana includes the management of
all aquatic plants, animals, diseases, and pathogens. FWP operates and contracts with partners
to operate watercraft inspection stations, monitor waterbodies for the presence of AlS, conduct
response planning for detections of AlS, and oversee the ‘Clean Drain Dry’ and ‘Don’t Let it
Loose’ outreach campaigns.

e Exotic Species Program: To protect Montana's native wildlife and plant species, livestock,
horticulture, forestry, agricultural production, and human health and safety, it is necessary to
regulate the importation, transplantation, possession, and sale of exotic wildlife. Exotic species
are any species not native to that ecosystem. They are broken into three categories:

0 Controlled species: Live, exotic wildlife species, subspecies, or hybrid of species that
may not be imported, possessed, sold, purchased, or exchanged in Montana unless a
person obtains written authorization from the department.

0 Noncontrolled species: Live, exotic wildlife species, subspecies, or hybrid of that species
that may be possessed, sold, purchased, or exchanged in the state without a permit,
except as provided in this subchapter or in Montana statutes or federal statutes. An
uncontrolled species may not be released into the wild unless authorized in writing by
the department. This definition does not authorize the sale, possession, transportation,
importation, or exportation of a noncontrolled species in violation of any applicable
federal or state statute or regulation or county or city ordinance.

0 Prohibited species: Live, exotic wildlife species, subspecies, or hybrid of that species,
including viable embryos or gametes, that may not be possessed, sold, purchased,
exchanged, or transported in Montana, except as provided in MCA 87-5-709 or ARM
12.6.2220.

DNRC's Invasive Species Programs fall into four areas: Aquatic Invasive Species Grant Program; Forest
Pest Management Program; Montana Invasive Species Council; and the Upper Columbia Conservation
Commission. In addition to these programs, DNRC coordinates with federal and state agencies, tribes,
counties, cities and towns, and non-governmental organizations.

e The Aquatic Invasive Species Grant Program is a state-funded grant program created for the
prevention and control of AlS.
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The Forest Pest Management Program provides expertise in forest insects and diseases to
owners and managers of forest lands in Montana. Services include identifying and managing
forest insects and diseases; professional training and educational outreach; detecting and
monitoring invasive pests; granting funds for forest pest management projects; and reporting
forest pest status and trends.

The Upper Columbia Conservation Commission (UC3) was established by the 2017 Montana
Legislature after the detection of Dreissenid mussel larvae in two reservoirs in the state: Tiber
and Canyon Ferry. This was the first detection of invasive mussels in a Columbia River Basin
state, the last remaining mussel-free river drainage in North America, and signaled the need for
enhanced coordination between Montana and downstream/basin partners. The UC*focuses on
AIS prevention in the Montana portion of the Upper Columbia Basin — essentially the waters
west of the Continental Divide.

The Montana Invasive Species Council (MISC) is a statewide partnership working to protect
Montana’s economy, natural resources, and public health through a coordinated approach to
combat invasive species. The Montana Governor’s office proactively created the MISC in 2015 to
identify priority invasive species issues and make recommendations to improve invasive species
management. The council completed a statewide assessment of the individuals, groups, and
agencies working on invasive species, their management priorities, and an estimate of their
expenditures in March of 2016.

0 In 2016, MISC developed the Montana Invasive Species Framework, which includes over
90 coordinated actions that would better protect Montana from invasive species.

0 MISC continues their work of implementing these coordinated actions and working with
agencies and partners to enhance invasive species prevention and management
statewide.

0 The Montana Invasive Species Framework involves all partners and stakeholders in
managing invasive species including federal, tribal, state, county, and non-profit entities,
as well as private companies, landowners, and the people of Montana.

0 The Framework includes over 90 coordinated actions that would better protect
Montana from invasive species. Five key areas highlighted for improvements include:

= COORDINATION: Coordinate invasive species efforts, focus on common
priorities, and share information regarding management outcomes to build a
successful invasive species program.

=  PREVENTION: Protect Montana’s natural resources and reduce the future
burdens of invasive species impacts by restricting the introduction of harmful
species.

= DETECTION: Search for new populations of invasive species, monitor existing
populations, and communicate findings so the risk they pose can be assessed
and appropriately managed.

= RAPID RESPONSE: Build capacity to eradicate, control, or contain populations of
invasive species that have newly invaded and pose a risk to Montana.

= CONTROL: Reduce the negative impact of established invasive species to
Montana’s economy, environment, and culture.
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Prevention

One of the most vital components of invasive species prevention is public outreach and education. This
is done in a variety of ways, but predominately through the use of campaigns that target audiences with
displays and booths at events, campgrounds, travel centers, boat launches, and other locations, as well
as via social media, TV, radio, and print media.

There are a myriad of active state, regional, national, and international invasive species campaigns in
Montana. Each campaign targets specific categories of invasive species as well as specific audiences that
are either at risk of being impacted by a species or known to be a pathway. Examples include:

‘Clean Drain Dry’ Campaign: This campaign targets boaters (motorized and non-motorized),
anglers, and other water recreationists who may inadvertently transport aquatic invasive
species, such as zebra mussels or aquatic plants. The steps to prevent the movement of AlS
include ‘cleaning’ boats and equipment; ‘draining’ all standing water from tanks, bilges and live
wells; and ‘drying’ boats and equipment before use in another waterbody. These three simple
steps drastically reduce the risk of transporting AlS from one waterbody to another. Montana is
part of a much larger international network that utilizes this campaign, but each state and
province has its own logo, look, and feel. Consistency in spreading this message across the West
has increased both awareness of AlS and a sense of personal responsibility when it comes to
protecting Montana’s waters.

‘Don’t Let it Loose’ Campaign: This campaign targets aquarium hobbyists, pet owners, and
horticulturists. A major pathway for invasive species is intentional release, where domestic or
aquarium pets are released into the wild. Oftentimes people feel that releasing a domesticated
animal into the wild is the right thing to do, but really it is just the opposite. If the pet survives in
the wild, in a habitat or climate that it is unaccustomed to, it could compete with native species
and wreak havoc on the land, water, and food web that native species depend on. Be a
responsible pet owner and ‘Don’t Let it Loose!’

‘Play Clean Go’ Campaign: This campaign targets recreationists such as hikers, backpackers,
campers, horseback riders, bikers, ATV/UTV users, gardeners, climbers, and cavers. The message
reminds recreationists to clean their boots, equipment, and gear; to plant native and non-
invasive plants; to use local firewood; and to use local hay for livestock. It is a national campaign
managed by the North American Invasive Species Management Association and adopted by
Montana to reduce the spread of terrestrial invasive species.

Montana Noxious Weed Education Program: This program was established “to educate the
people of Montana about the economic and environmental impacts of noxious weeds while
encouraging the public to participate in ecologically based integrated weed management.” This
campaign brings together stakeholders, works with the public and youth, and provides
informative educational materials, programs, and outreach to federal, state, city, and tribal
weed coordinators.

‘Don’t Move Firewood’ Campaign: This national campaign is managed by The Nature
Conservancy and was adopted by Montana. Messaging targets travelers and recreationists who
may be tempted to move firewood for personal use when traveling. The campaign encourages
the use of local firewood (sourced within 10 miles of burning) and working to ensure that any
commercially-purchased firewood is heat-treated or certified as pest-free. The DNRC Forest Pest
Management Program also advises cutting firewood from trees that have been dead at least
three years (or curing for that long) before transporting.

‘Squeal on Pigs’ Campaign: This campaign originated in Washington but other western states
have since adopted it. Montana faces an imminent threat from feral swine that are rampant in
Canadian provinces to the north. The campaign targets the general public (especially in rural
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areas near the border) and encourages them to immediately report any signs or sightings of
feral swine so that authorities can take immediate action.

‘Be a Wise Ash Campaign’: This is a new campaign from Colorado (‘Be a Smart Ash’) that was
recently adopted in concept by the Montana Invasive Species Council. It focuses on threats from
the emerald ash borer and targets urban residents with messaging about what they can do to
identify emerald ash borer-infested trees, treat affected trees, and diversify urban trees with
other species.

State Invasive Species Grants: multiple grant opportunities exist for invasive species prevention and
management:

Aquatic Invasive Species Grant Program;

The Noxious Weed Trust Fund Grant Program;

Forest Health Grants; and

The Montana Wildlife Habitat Improvement Program.

Data & Program Gaps

Funding for Invasive Species Detection & Prevention

Acquire resources to fully implement effective monitoring, prevention, control, outreach, and
research to prevent new introductions and spread.

Improve coordination among landowners to more effectively treat terrestrial weeds.

Increase public awareness through coordinated public education campaigns.

Enhance multi-taxa coordination across the state that focus on a specific geographic area.
Improve technical expertise and consistency between county weed lists and state priority lists.
Evaluate the ability to enforce both Montana state law and specific county laws relative to
weeds.

Conduct an assessment to determine if Montana’s noxious weed list is achieving desired
objectives.

Consistently enforce noncompliance of weed laws in every Montana county.

Better address invasive species found in urban areas.

Improve expectations relative to the Noxious Weed Law and urge counties to foster integrated
pest management.

Improve stakeholders’ understanding of roles and responsibilities for Montana’s invasive species
programs.

Develop Coordinated Prevention Programs

Identify potentially invasive species from outside of the state and country.

Support more thorough border inspections.

Provide accountability throughout transport using a permit system that identifies potential
invasive plants and prevents sales of invasive and noxious species.

Ensure that wholesalers and retailers are fully aware of import restrictions, proper identification
of plants, and where to report suspect invasive species.

Require all projects promoting non-native species for forage, revegetation, erosion control, and
similar projects to screen species and cultivars for invasiveness prior to use.

Include enforcement and controls, coupled with adequate education, from importation to the
end-user.
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Adequately document the impacts of invasive plant species on the economics and environment
of the United States.

Increase Education & Public Awareness

At the national level, expand media coverage and target social awareness of the threat of
invasive weeds as biological pollutants in the urban sector.

Improve educational programs within the nursery industry and among users of areas threatened
by invasive plants.

Provide funding for increased support of educational programs, including a comprehensive K-12
education curriculum.

Improve detection and reporting systems by developing an easily recognized central rapid
response center for reporting new invasive weed populations.

Use the most effective current state programs as models to encourage regional and national
programs.

Develop and implement additional integrated approaches to management, including chemical
control methods, that are consistent across political boundaries and can be implemented
regionally.

Develop restoration programs that encourage the use of beneficial species in areas of
infestation.

Develop consistent regional and area-wide management programs that encourage cooperation
among land managers and landowners and include a "strike force" operation to stop incipient
infestations.

Encourage a national program of coordination in the development and implementation of
biological control.

Increase Research on the Biology, Ecology, & Control of Invasive Plants

Identify current centers of excellence and develop coordinated research agendas on a regional
and national scale.

Maintain specialized research and development facilities, as well as trained and experienced
scientists and staff.

Expand research and development efforts in ecologically-based integrated weed management,
which includes selective use of herbicides, cultural practices, mechanical means, and weed-
specific biocontrol agents.

Provide national and regional guidance and coordination of relevant research and development
efforts among scientists, agencies, and institutions.

Improve Current Laws & Regulations

Use existing effective state laws as models.

Develop a central database that provides information on state and federal regulatory actions for
all invasive species.

Improve the federal Noxious Weed Act by making the listing process faster, allowing agencies to
stop interstate transport of federal noxious weeds, and strengthening enforcement.

Support uniformity and consistency among all local, state, and federal authorities.

Encourage states without state weed laws to develop and implement laws that are consistent
with laws in other states.
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Wildfire Risk

Wildfire in Montana

Montana’s landscape is shaped by fire, whether of natural origin or human-caused. For thousands of
years, much of the region was primarily shaped by the deliberate, purposeful, and careful application of
fire by Indigenous peoples, on both grasslands and forests. Many wildlands are historically adapted to
periodic disturbances by fire, and fire is a necessary process for ecosystem management and restoration
ecology (Calkin et al., 2013; Neary & Leonard, 2015). Fires cover a spectrum of conditions from low
severity localized prescribed fires to landscape-scale high severity wildfires (Neary & Leonard, 2015).

Though fires played a critical role in shaping the landscape, uncharacteristic wildfires now pose an
extreme threat to communities, critical infrastructure, and millions of acres of forest lands and
grasslands across Montana. The cumulative impacts of past fire suppression policies, climate change,
insect and disease outbreaks, drought, and development within or adjacent to fire-prone ecosystems
have created a landscape that is more susceptible to large and destructive wildfires (Calkin et al., 2013;
USDA, 2019). Since 2009, on average, suppressing wildfires on state and private land in Montana has
cost $20.4 million per year (DNRC, 2019). Similar to other states throughout the west, Montana’s
wildfire seasons are becoming longer and more severe, and over 85% of Montana’s forests are at
elevated risk of wildfire (Keegan et al., 2003; Freeborn et al., 2016; Abatzoglou & Williams, 2016; Holden
et al., 2018; Covington & Moore, 1994; Pollet & Omi, 2002). The risk of wildfire to lives, property, and
natural resources is a growing crisis in Montana, and minimizing its destructive effects will require a
comprehensive approach to community protection and forest management.

History of Wildfire Protection in Montana

For hundreds of generations, Indigenous peoples managed Montana’s forests—particularly the lower-
elevation forests dominated by ponderosa pine and western larch—with the deliberate, frequent, highly
knowledgeable use of fire. The burns were usually low intensity, clearing undergrowth but leaving intact
the larger trees. Indigenous people applied fire at specific times and places, with many objectives:
nurturing certain plants of value for food or medicine, providing more forage for deer and elk, making
travel easier, and other reasons (Confederated Salish and Kootenai Tribes, 2006).

Prior to statehood, the Territory of Montana enacted strongly worded laws for the protection of timber
from wildfire. In 1909, the Montana Legislature created the Office of the State Forester, and part of the
state forester’s duty was to take authorized action to prevent and extinguish brush and grass fires. In
the early days, the state carried out its fire protection responsibilities through a system of ex officio fire
wardens. In the aftermath of the Great Burn in 1910, the Northern Montana Forestry Association and
the State Fire Warden role were formally established to address the need for fire protection. Between
1911 and the early 1920s, additional private fire protection associations emerged; the Office of the State
Forester met many of its fire control responsibilities through agreement with the U.S. Forest Service
which, in addition to protecting national forest system lands throughout Montana, protected state and
private forest lands.

Around 1926, the state began providing direct wildfire protection with the establishment of a Forest Fire
Protection District near Bigfork and another on the Stillwater State Forest. While private fire protection
associations continued to form into the late 1950s, the state’s responsibilities grew steadily with the
creation of additional Forest Fire Protection Districts. In 1965, the U.S. Forest Service withdrew the
extended protection it provided to nearly two million acres of state and private lands in Montana, and
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Montana’s private fire protection associations began to retreat from their fire protection responsibilities
in the early 1970s. With millions of acres of state and private forest land losing fire protection, the roots
of DNRC's current fire protection system were established (Moon, 1991). Today, under an evolved
mission, DNRC provides direct fire protection to nearly 5.2 million acres and indirect protection to an
additional 45 million acres of state and private lands. In addition to its direct provision of fire protection
services, DNRC employs other fire protection mechanisms, including:

e State-County Cooperative Fire Protection Arrangement (County Co-op Program)—enables the
state to provide organizational and planning assistance, equipment, and training to the counties.
The county in turn protects all state and private lands within the county that were not under the
protection of a recognized fire protection agency; and

e Rural Fire Capacity Program—The Forest Service funds DNRC to provide financial, technical, and
other assistance to the State Forester. These funds are used to organize, train, and equip fire
departments in rural areas and communities with populations under 10,000 to prevent and
suppress wildfires.

Prior to the establishment of the County Co-op Program, wildfires on private land not included in forest
fire protection districts were the responsibility of local governments and individual landowners. Today,
Montana has a statewide interagency fire protection arrangement that distributes wildfire protection
responsibilities across jurisdictions. Firefighter and public safety are the highest priority in all firefighting
operations, and all fire protection agencies in Montana are committed to aggressive initial attack when
communities or critical infrastructure are threatened.

Wildfire Protection Responsibilities

In Montana, wildfire response is accomplished through the close coordination of federal, state, local,
and tribal governments, and contract firefighting resources. The Montana Department of Natural
Resources and Conservation, U.S. Forest Service, U.S. Fish and Wildlife Service, Bureau of Indian Affairs,
National Park Service, Bureau of Land Management, county cooperators, and other recognized fire
protection agencies have the capability and responsibility to protect life, property, and natural resources
across Montana while assuring a safe and effective response to wildfires that is consistent with statutory
obligations and land and resource management objectives. In a select few areas throughout the state,
the BLM, USFWS, USDA FS, and DNRC negotiated an exchange of protection, which redistributes fire
protection responsibilities. The exchange, based on acreage, helps ensure efficient and effective fire
response while maintaining the land management objectives of the governing agency.

Fighting Wildfire on Federal Lands
Five federal agencies, including the Department of the Interior’s Bureau of Land Management, Bureau of
Indian Affairs, National Park Service, and U.S. Fish and Wildlife Service, along with the Department of
Agriculture’s Forest Service manage and maintain the primary fire protection responsibilities on more
than 30 million acres in Montana.

On federal lands in Montana, the federal governing agency is responsible for fire protection, while all
state and private lands are the responsibility of DNRC and the state’s county cooperators, as authorized
by state law (Figure 14). DNRC’s Fire Protection Program directly protects 5.2 million acres of state,
federal (through the exchange of protection), and private lands and assists all 56 cooperating counties
when fires exceed their capabilities on over 45 million acres of state and private lands.
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Figure 14. Fire protection boundaries by land owner (DNRC, 2020).

Montana, in keeping with other states and geographic areas, follows the vision and goals from the
National Cohesive Wildland Fire Management Strategy. The primary national goals as identified in the
Cohesive Strategy are:

e Restore and Maintain Landscapes: Landscapes across all jurisdictions are resilient to fire related
disturbances in accordance with management objectives;

e Fire-adapted Communities: Human populations and critical infrastructure can withstand a
wildfire without loss of life and property; and

e Wildfire Response: All jurisdictions participate in making and implementing safe, effective, and
efficient risk-based wildfire management decisions.

The Mission of the DNRC Fire Protection Program
“We protect lives, property, and natural resources from wildfire by providing safe and effective services
to Montana’s citizens as well as leadership, coordination, and resources to the state’s wildfire
organizations.”

Montana state law establishes DNRC’s primary wildfire protection responsibility as the duty to ensure
the protection of land under state and private ownership and to suppress wildfires on land under state
and private ownership (76-13-104, Montana Code Annotated). Montana law also provides for the
delivery of local government fire protection services through various jurisdictional delivery models.
County governing bodies are authorized under state statute (7-33-2201, MCA) to organize rural fire
protection for the protection and conservation of range, farm, and forest resources within their
jurisdictional boundaries. Counties fulfill this statutory authority by establishing a basic level of fire
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protection through a system of volunteers and county personnel from rural fire districts, fire service
areas, and volunteer fire companies. Typically, these local fire protection services are formed to provide
a higher level of fire protection and emergency response to their jurisdictional area (i.e. structure fires,
emergency medical services, and search and rescue). As of 1997, all 56 counties in Montana have
entered the County Coop arrangement with the DNRC. This enables the state to provide organizational
and planning assistance, equipment, training, and direct fire control assistance to the counties in
exchange for protection, by the counties, for those lands that are not under the umbrella of a
recognized fire protection agency.

Wildfire Protection Roles & Responsibilities
Wildfire protection agencies have different responsibilities and mandates for wildfire management:

e DNRC is required by state law to suppress all wildfires on land under state and private ownership
and employs aggressive initial attack on wildland fire starts within its protection.

e Federal agencies are predominantly responsible for fire protection on land that they directly
manage. In these areas, the federal agencies consider the full range of strategic and tactical options
available in response to every fire based on guiding principles for Federal Wildland Fire
Management Policy (NIFC, 2009). Federal suppression responses can range from aggressive direct
attack to long term monitoring.

e In order to achieve operational efficiencies, DNRC and federal agencies ‘off-set' 1.7 million acres of
fire protection, meaning federal agencies protect state and private land and DNRC protects an
equivalent amount of federal land.

e Federal policy also recognizes the importance of using the best available science, ensuring that
response risks and costs are commensurate with values at risk, and close coordination and
cooperation with partners.

e All wildfire protection agencies prioritize firefighter and public safety along with coordination and
cooperation with other responding agencies.

Current Conditions & Trends

Fire Ecology & Fire Regime

In many ways, fire is both predictable and uncertain. Wildfires can have variable impacts over time and
across landscapes, and it is an integral component of wildland ecosystems that affects vegetation, soils,
water, fauna, air, and cultural resources (Neary & Leonard, 2015). Fire is a critical component of forest
processes and has historically been the dominant disturbance in the western United States (Baker, 2009;
Marlon et al., 2012; USDA, 2019). Fires do not move evenly through landscapes, so the resulting mosaic
pattern of burned and unburned vegetation creates a mixed diversity of species that support a wide
variety of plant and animal species (USDI NPS, 2015).

A fire regime is commonly defined as the general character of a fire that occurs within a particular
vegetation type or ecosystem across long successional time frames, typically centuries. The fire regime
describes the typical fire severity that occurs, but it is recognized that, on occasion, fires of greater or
lesser severity also can occur. The fire regime concept is useful for comparing the relative role of fire
between ecosystems and for describing the degree of departure from historical conditions (Taken from
Neary & Leonard 2015, pg. 36.).
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Fires burn frequently and widely across Montana, and the forests and grasslands are well adapted to
periodic disturbance by wildfires (Westerling et al., 2006; Ager et al., 2015; Calkin et al., 2013; McWethy
et al., 2019). For example, ponderosa pine communities historically had a mixed-severity fire regime of
frequent low to moderate intensity surface fires and less frequent stand-replacement or crown fires.
Fire exclusion policies, coupled with past forest management practices and a variety of other factors,
have led to altered fire regimes in many ecosystems, which often leads to larger fires that are more
severe than fires in pre-settlement times (Arno et al., 1997; FEIS, 2016).

Despite the role natural and human-caused fires have played across Montana for centuries,
uncharacteristically large wildfires with devastating effects on human communities have become
increasingly common within the past two decades (Ager et al., 2015; Calkin et al., 2013; McWethy et al.,
2019; Figure 17). These wildfires are atypical in their size and severity and have taken lives, affected
densely populated regions with smoke, damaged homes and structures, and forced the evacuation of
many residents (McWethy et al., 2019; USDA FS, 2016). According to the USDA FS, recent increased fire
activity is due to at least four factors:

e Increasingly hot and dry summers;

e Stronger winds;

e Insect and disease infestations; and

e Human population growth in the Wildland Urban Interface.

The challenge for fire scientists, land managers, fire suppression, and other personnel is to evaluate the
fire effects on Montana’s modified ecosystems and determine the costs and benefits associated with
the natural and planned use of fire as a component of ecosystem management (Neary & Leonard, 2015).

Disturbance History

Fire is arguably one of the most important forest and rangeland disturbance processes in the West. Two
hundred years of settlement, management, and climate change have transformed historic fire regimes,
as well as the vegetation and fuel patterns of forested landscapes (Hessburg & Agee, 2003). Many
factors have contributed to the altered forest conditions in Montana, from the discontinuation of
Indigenous burning practices to fire exclusion policies. After the catastrophic fires in the early 1900s,
federal land management agencies adopted policies to suppress all wildfires.

Ferdinand A. Silcox, Chief of the Forest Service implemented a new “quick-action strategy” in 1935 to
ensure the rapid response to forest fires. This new policy required that all fires were to be controlled by
10 a.m. of the day following discovery, and required “fast, energetic, and thorough suppression of all
fires in all locations” (Smith, 2017).

Fire suppression policies combined with other land use practices dramatically altered landscape
conditions across the western U.S., creating an unnatural buildup of vegetation or fuels. The
effectiveness of fire suppression efforts inevitably led to ecologically significant wildfires with higher
intensities and rapid growth rates that are unable to be contained (Calkin et al., 2013; Williams, 2013).
Over the past two decades, these larger, high intensity fires have increasingly affected human values
and assets, as well as ecosystem services. Humans have altered historic fire regimes through a variety of
activities, including development in the wildland urban interface, timber harvesting, fire suppression,
and introduction of invasive species (Mortiz et al., 2014). Many forests now have lengthened fire-return
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intervals, increased densities of smaller trees, and shifted regimes of mostly low-severity fires to include
more high-severity stand-replacing fires (Mortiz et al., 2014).

Montana now faces escalating wildfire risk, as fires spread to larger land areas and become increasingly
difficult to contain. It is important to note, the increasing presence of people and structures in the path
of wildfires further complicates wildfire response efforts, putting lives and property at great risk and
creating a social imperative for wildfire control (Figure 15).

Figure 15. Fire history across Montana, from 1988 to 2019 (DNRC, 2020).

The Era of Megafires
Wildfires have grown in size and severity across the western United States. Forty years ago, a wildfire
larger than 10,000 acres was relatively rare. Twenty years ago, a wildfire larger than 100,000 acres was
relatively rare. Today, we experience megafires, or fires greater than 100,000 acres, nearly every year.

Spotlight: The 2017 Wildfire Season
e Drought conditions appeared early and spread across the state. Soil moisture declined rapidly in
conjunction with near-record low precipitation. Above-normal temperatures and wind speeds
from mid-May to June increased evapotranspiration.
e Typically, fire season begins in eastern Montana and moves west by August. However,
exceptionally hot and dry periods caused dangerous and costly wildfire conditions to spread
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rapidly across the state much earlier, with severe fires beginning in eastern Montana in early
July.

e Atotal of 1.4 million acres burned in Montana, marking the largest area burned since 1910
(Figure 16).

e In Garfield County, the Lodgepole Complex was the second largest fire in Montana history, and
burned 270,743 acres, which devastated local landowners and businesses.

e The estimated state fire cost for the 2017 season was $74.4 million, more than three times the
10-year average cost. The total estimated cost for all fire agencies was more than $400 million.

Figure 16. Map of the 2017 Wildfires across Montana (DNRC, 2020).

Climate Change

The impacts of climate change will affect the occurrence, severity, and duration of wildfires in Montana.
The Montana Climate Assessment predicts increasing fire severity due to warmer weather, shifting
precipitation patterns, and past fire suppression efforts (Whitlock et al., 2017). Recent research shows
that seasonal maximum temperatures are increasing, snowmelt is occurring earlier, minimum relative
humidities are decreasing, and fuels are becoming drier (Jolly et al., 2015; Seager, 2015; Whitlock et al.,
2017). The cumulative effects of longer and more frequent droughts, higher temperatures, and growing
infestations of insects and diseases all increase the likelihood of uncharacteristic wildfires.

Municipal Water Supplies
Millions of people across the world depend on water from forested watersheds. Large wildfires and
longer wildfire seasons raise concerns for municipal water supplies. Fire impacts can include the loss of
canopy cover, increased soil erosion, higher surface runoff, and lower transpiration (Blandon, 2018).
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In Montana, wildfire season has become longer, such that what was once a three to four-month fire
season now can last six to eight months or longer. In recent years, wildfire protection agencies have
responded to fires as late as December and as early as January (Abatzoglou & Williams, 2016; Holden et
al., 2018; Freeborn et al., 2016). The impacts of climate change, coupled with various land management
decisions that led to the steady accumulation of trees and other vegetation fuels, have created a more
fire-prone landscape susceptible to uncharacteristic wildfire disturbances.

The Fire Year
Fire seasons are no longer limited to three or four months. Fire season now spans the whole year.
Wildfire protection agencies are now starting to talk about the fire year, not the fire season
(Christensen, 2018).

Growth & Development in the Wildland Urban Interface

The growth of the Wildland Urban Interface (WUI), areas within an at-risk community or adjacent to a
community where humans and their development meet or intermix with wildland fuels, has changed
the way wildfires burn and corresponding fire response strategies. As homes, businesses, and
communities grow throughout Montana, the continued buildout of the WUI places lives and properties
at great risk (Figure 17). This development pattern increases the complexity and cost of fighting wildfires
and is a trend that is not limited to Montana. Research indicates that across the western United States,
the WUI has expanded by over 60% since 1970 (Mortiz et al., 2014; Radeloff et al., 2018). The
complexity of fighting wildfires in the WUI is in part due to the combination of wildfire suppression
strategies and tactics and structure defense demands. Structure defense oftentimes draws valuable
resources away from the fireline to protect lives and property.

Wildfire hazards are numerous around farm and ranch communities. Rural Montanans are familiar with
the destruction a wildfire can cause—crops, livestock, equipment, fences, structures, and lives are all at

stake when a wildfire gets out of control.

Since 1990, a large percentage of new homes and commercial developments in the U.S. have pushed
into wildlands, directly in harm’s way:

e Annual estimates on structure loss due to wildfires have increased steadily for more than six
decades;

e More than 3,000 communities nationwide had a wildfire of 100+ acres burn within ten miles;
and

e In Montana, 64% of residents live in the WUI (Radeloff et al. 2018).
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Figure 17. Distribution of Montana’s Wildland Urban Interface (DNRC, 2020).

Wildland firefighters are neither trained nor equipped to fight structure fires and many wildfires today
involve some degree of urban interface. The increasingly complex nature of fighting fire necessitates
that wildfire protection agencies coordinate and work in close partnership with city, state, county, tribal,
and rural fire departments on a routine basis. Additionally, when homes and communities are built in or
around the WUI there are more unintentional human-ignitions.

More than 11,000 new homes—or one out of every eight—were built in high wildfire hazard areas in
western Montana during the last 26 years. Eight counties—Ravalli, Missoula, Gallatin, Lewis & Clark,
Lake, Granite, and Park—account for 96% of the new houses in areas of high wildfire hazard areas
(Headwaters Economics, 2018).

Staffing, Capacity, & Preparedness

Montana’s population and demographics are in flux. The population in some Montana counties is
growing dramatically while the population in others continues to fall considerably. Montana now also
has resort communities with seasonal populations, and second and third homes make up large
developments. Absentee landowners (i.e. those living out of state) are consolidating large land holdings
with little local presence. People are commuting longer distances for work and play and are often not
available locally to assist with core community needs like firefighting.

Volunteerism in local fire departments has decreased overall and, although there are many strong and
capable volunteer fire departments in Montana, there are areas where there are simply too few
volunteers to maintain an adequate fire department roster. Local fire departments find it challenging to
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attract and retain new members for a range of reasons, including fewer people in rural communities to
draw from, increased demands on people’s time, longer commuting distances to and from work, the
necessity of two-income households, and increased training requirements.

Rural Wildfire Issues
Local fire organizations face response challenges that are often compounded by the fact that fuel types
in rural Montana are prone to rapid fire growth and fast-moving wildfires. Wildfires occurring in rural
areas can often go undetected for longer periods of time than those near more developed areas. Once
alerted of a wildland fire, it can take considerable time for local suppression forces to respond given the
vastness of response distances. While rural fire organizations routinely perform remarkably well by
suppressing most wildland fires once they start, local fire forces are often forced to manage large
escalating wildfires of high consequence with very few resources. Several of Montana’s most destructive
fires have occurred in rural parts of eastern Montana, where response capabilities were often limited.

Federal and state agencies also face several challenges when it comes to recruiting, developing, and
retaining the workforce necessary to remain effective in the future. Additionally, current and historic
models of fire response and staffing are heavily based on initial attack and fire suppression. This
traditional approach to managing fire risk is highly reactive and does not adequately address community
needs to proactively minimize risk and prepare for wildfires. Given deteriorating forest health
conditions, the firefighting workforce needs to broaden their skills and expertise beyond suppression-
centric activities to both protect communities and restore landscapes across Montana. This dynamic
environment presents both challenges and opportunities for the future of fire protection programs.

Prescribed Fire

Fire has shaped the occurrence and distribution of different ecosystems for centuries, simultaneously
impacting the human, plant, and animal communities in and around Montana’s forests. Over the past
century, a culture of fire exclusion removed the natural role of fire from the landscape and the public
consciousness. When combined with previous timber harvest practices in some areas, fire exclusion led
to homogenous forest stand conditions and the build-up of forest fuels to unprecedented levels. When
combined with a warming climate, wildfires burning in these conditions often burn with uncharacteristic
intensity, which can endanger human safety, destroy homes and infrastructure, and result in severe and
lasting natural resource damage. Today, over 85% of Montana’s forests are at an elevated risk of
uncharacteristic wildfire (Keegan et al., 2003; Freeborn et al., 2016).

When forest vegetation and debris (e.g., dead trees, branches, leaves, needles, and grasses) accumulate
over large areas, it creates continuous fuels where fires may burn with greater intensity and speed (Ager
et al., 2014; USGAO, 2019). Federal, state, tribal, and local fire managers and scientists learned that by
managing hazardous fuels in areas of strategic value, fire protection agencies can mitigate some of the
impacts of subsequent wildfires. Hazardous fuels reduction includes two commonly applied approaches:
mechanical thinning and prescribed fire. Prescribed fire, also called prescribed burning or controlled
burning, is a land management tool in which fire is intentionally introduced on the landscape under
specific weather and moisture conditions to meet specific objectives. Two broad categories of
prescribed fire are commonly used:

e Broadcast burning, where fire is applied across an area that can range in size from an acre to
thousands of acres; and
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e Pile burning, which involves collecting leftover material from mechanical treatments into piles
and burning them with little to no spread between piles.

For each type of prescribed fire, land managers compose an agency-specific prescribed burn plan that
clearly defines, or prescribes, the suitable weather and fuel conditions, the desired fire behavior, and
the effects needed to meet predetermined objectives (USGAQ, 2019). Prescribed fire is an essential
hazardous fuel reduction tool and, when used in the right place at the right time, can yield many
benefits, including:

e Reducing hazardous fuel accumulations;

e Minimizing the spread of insects and disease;

e Removing unwanted or invasive species that threaten native species;

e Providing forage for game and livestock grazing;

e Improving habitat for threatened and endangered species;

e Recycling nutrients back to the soil;

e Promoting the growth of fire-adapted trees, grasses, and other plants; and
e Providing seedbed for natural regeneration of forests.

Although hazardous fuel reduction treatments do not prevent wildfires from occurring, they can
influence how wildfires burn and the smoke emissions they emit (Finney et al., 2005). Active hazardous
fuels reduction can also increase firefighter safety and effectiveness.

While some fuel reduction projects are completed with a single treatment method, other projects may
require multiple treatments spanning several years. For example, a project may first use a mechanical
treatment to thin accumulated vegetation, followed by a prescribed burn to remove the remaining slash
and litter on the ground. Finally, once a project is completed, it needs to be maintained over time to
retain its effectiveness as vegetation grows back and surface fuels accumulate.

Montana’s Fire Policy States:
“Sound forest management activities to reduce fire risk, such as thinning, prescribed burning, and insect
and disease treatments, improve the overall diversity and vigor of forested landscapes and improve the
condition of related water, wildfire, recreation, and aesthetic resources.”

[ssues, Threats, & Challenges

Threats to Life & Property

Firefighter and public safety is and always will be the highest priority for all wildfire protection agencies.
With more Montanans living in fire-prone landscapes, where there are high hazardous fuel loads,
variable weather patterns, and deteriorating forest health conditions, wildfire has been identified as a
year-round risk and priority issue across the West. As development in the WUI continues and risks
increase, Montana needs to be better prepared to respond to this growing problem. All Montanans
share in the responsibility to combat the inherent risk of wildfires in and around their communities and
homes and to help create a wildfire-resilient future.

DNRC considers a fire-adapted community to be one that can survive and remain viable without
extraordinary intervention by fire services when wildfire moves through or near the community. A fire-
adapted community consists of informed and prepared residents collaboratively planning and taking
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action to safely live with wildfire. Some of the greatest opportunities for mitigation are in the home
ignition zone, or the zone including the house itself and up to 30 feet away. Simple steps can make a
home safe from windblown embers and radiant heat. Focusing on treatment in the home ignition zone
as well as community-scale fuel reduction initiatives and addressing wildfire risk on landscapes adjacent
to communities are critical to success (Figure 18). Across the state, fire-adapted community work
improves firefighter and public safety, reduces wildfire suppression costs, minimizes property losses,
preserves tax bases, and makes communities across Montana more resilient.

Figure 18. The home ignition zone (NFPA, 2020).

Community Preparedness
Agencies and organizations across the state deliberately engage Montanans to prepare themselves,
their property, and their communities for wildfire. Fire-adapted Communities are the product of an
informed and prepared citizenry who recognize wildfire is a part of the landscape in which they live.

Deteriorating Forest Health & Fuel Loading

Forests on public and private lands provide ecosystem services and economic benefits. However, the
ability of forested landscapes to continue to provide goods and services to Montanans is threatened by
changing climatic conditions and increases in extreme disturbances, such as insect and disease
outbreaks and uncharacteristic wildfires (Vose et al., 2018). For example, wildfires in densely stocked
forest stands already under stress from other contributing factors can burn at an intensity and severity
that can greatly reduce the absorptive capacity of soils and damage other vital ecosystem services.
These high severity wildfire events prevent regeneration and threaten other vital natural resources such
as cold water streams (Marlon et al., 2012). For more information on forest health issues across
Montana, please see the Forest Conditions section.
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Workforce Demands

As the wildland fire operating environment becomes more complex, demands on the firefighting
workforce change and increase. Uncharacteristically large and severe wildfires are increasingly common,
and firefighters find themselves in very dynamic and complex situations. Wildfire seasons are also
longer, necessitating staffing needs that seasonal hiring systems and a seasonal workforce partly
comprised of college students cannot meet. College students typically return to school in August and,
with longer wildfire seasons, it puts the agency at a reduced capacity to protect state and private lands.

Like many occupations, wildland fire agencies confront issues including hiring, staffing, retention,
succession planning, wage competition, fatigue management, mental health, and morale. Competing
responsibilities coupled with the time required to achieve fireline qualifications have led to a declining
number of personnel available to fill incident management needs, which increases the burden on those
employees who can make themselves available.

Rural Fire Protection

Local government fire resources often serve as the primary line of defense for wildland fires in Montana.
Out of over 400 local government fire protection organizations in the state, only 14 have any paid career
firefighters. Consequently, Montana is heavily dependent on a system of an estimated 8,000 volunteers
to provide rural fire protection services. In 2019, the number of volunteer firefighters in the U.S.
reached an all-time low even though call volume has tripled in the last 30 years (NVFC, 2019). Every fire
department faces challenges, but they’re often more pressing for small, rural departments and Montana
has not been immune to the trends and impacts that plague the sector.

Today, people expect most local fire organizations to provide a wide range of services—including
emergency medical services, hazardous materials cleanup, and search and rescue—all of which pose
further challenges for resource-constrained departments. Recruitment challenges include increased
time demands and more rigorous training requirements. The cost savings provided by fire service
volunteers is tremendous, but for many communities, switching to a paid career staffing model is not
feasible. Faced with the pressures described above, DNRC is striving to modernize the County Coop
Program by focusing a sustained effort on improving the fire protection service that DNRC and its local
government partners provide across Montana.

Technological Limitations

All wildfire protection agencies are focused on wildfire technology modernization to promote
interagency collaboration and the business mission of wildland fire programs. Modern technology has
the potential to change the way agencies and first responders gather and share information about
wildfires; however, there are still many challenges in operationalizing and integrating new technologies.
For example, there are several different systems used to track data, including where a fire started, its
size, and how many resources are assigned to an incident. Across the country, this proliferation of
systems leads to inconsistencies in fire reporting and redundant or duplicative efforts, especially for
dispatch staff.

Currently, the state’s fire program lacks adequate database and information storage systems to reliably
inform the decision-making required to strategically execute its mission. Obtaining adequate
information management systems presents a challenge because of the continuous rapid changes in
technology, the number of applications requiring support, and technology costs, as well as the wide
range of systems and procedures in place across Montana’s 56 counties. These variable operating
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procedures and data collection standards create disparities in fire occurrence, fire reporting data, and
other knowledge gaps relating to wildfire management and response.

Many wildland fire protection agencies in Montana make management decisions, ranging from engine
and aircraft distribution to budget allocations, based on little or no data. Integrated interagency fire
reporting capabilities and automated reporting that leverages existing data will be key to managing
Montana’s fire protection program moving forward.

Fire Smoke Management & Policy

Smoke from large wildfires can inundate communities and cloud the skies across Montana. When that
dense smoke spreads regionally and covers urban areas, thousands of people are potentially affected.
Satellite mapping shows that dense areas of smoke can span county, state, and even continental scales.
Living in an area far removed from a forest is no longer a guarantee that residents will not have to deal
with wildfire smoke.

There is also a risk of smoke when fire managers use prescribed fire. Both prescribed fires and wildfires
produce smoke; however, prescribed fires are regulated by the Montana Department of Environmental
Quality and are subject to strict air-quality standards. Occasionally, smoke from a prescribed fire can
inundate a community, but the impacts are usually light and dissipate in a few hours. In contrast,
wildfires burn uncontrolled for an undetermined amount of time making it nearly impossible to manage
how much smoke is produced and where it accumulates (Navarro et al., 2018). Research indicates that
wildfire air quality effects are substantially greater than those of a planned, localized prescribed fire
(USDOI, 2014).

What'’s in Smoke From a Wildfire?
Smoke is a complex mixture of water vapor, particulate matter, carbon monoxide, carbon dioxide,
hydrocarbons, other organic chemicals, nitrogen oxides, and trace materials. Particulate matter is the
principal pollutant of concern from wildfire smoke (Figure 19).
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Figure 19. How to reduce the health risks associated with wildfire smoke (Airnow.gov, n.d.).

There are many challenges to smoke management, including limits on the use of prescribed fire due to
air quality regulations, winter inversions preventing burning during the off season, and the public
perception and understanding of smoke. Part of the problem is heavy fuel loading, where densely
stocked forest stands prone to rapid fire growth release thousands of tons of fine particles in a single
day, saturating the air with smoke (Long et al., 2017). This smoke has detrimental impacts to human
health, including eye and respiratory system irritation, and can worsen preexisting conditions, such as

lung disease and asthma. For more information on the public health effects of smoke, please see the Air
Quality section.
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Opportunities

Threats to Life & Property

Engage Montanans on how to prepare their homes, properties, and communities for wildfire—a
concerted public outreach and education effort is needed to help landowners understand the
severity of wildfire risk to their property and build an understanding that their mitigation efforts
can save lives and minimize damages.

Emphasize local government engagement on land use planning—establish codes or ordinances
that reflect the increasing risk of wildfires (examples include the International Code Council’s
International Wildland Urban Interface Code, the National Fire Protection Association’s Standard
for Reducing Structure Ignition Hazards from Wildland Fire — Standard 1144, and the California
Building Code Chapter 7A — Materials and Construction Methods for Exterior Wildfire Exposure).
Use the best available science to guide community protection efforts—make Montana’s most
at-risk landscapes more resilient to wildfires, keep firefighters safe, and better protect
communities from wildfires.

Initiate information sharing and lessons learned through the Fire Adapted Montana Learning
Network.

Prioritize investments to reduce hazardous fuel loading in and around communities in fire-prone
areas.

Provide cost-share and grants to improve forest health through thinning and prescribed burning
and other restoration activities.

Deteriorating Forest Health & Fuel Loading

Partner with agencies and landowners to implement cross-boundary forest management and
restoration projects and reduce hazardous fuel loading in and around communities.

Increase the pace and scale of hazardous fuels treatments and use a variety of treatment types
including prescribed fire, chemical, biological, and mechanical options.

Provide technical and financial resources to communities to treat landscapes adjacent to federal
lands.

Educate the public on the historic role of fire in landscape condition and function and the
fundamental role that fire plays in maintaining healthy western forest ecosystems.

Restore the ecological role of fire on the landscape.

Educate the public on forest restoration practices and techniques.

Prioritize the removal of invasive species and other low-value wood products.

Workforce Demands

Create training and development programs to better utilize the existing wildland firefighting
workforce.

Provide year-round employment opportunities to assist with the development of a cross-
functional workforce.

Engage in succession planning to fill the gaps of developing a workforce for the future.
Provide additional resources and training beyond the traditional scope of wildland firefighting.
Encourage and provide resources to support a leadership development program that
emphasizes peer-to-peer mentorship and coaching.
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Rural Fire Protection

Expand upon the traditional response-based focus of the County Co-op fire protection
arrangement to also provide support for local government efforts associated with the Cohesive
Strategy’s tenets regarding fire-adapted communities and resilient landscapes.

Provide incentives for local government fire services to be healthy, robust, and effective
wildland fire response organizations.

Strategically prioritize actions and investments to develop the capacity of rural fire protection
entities at the local level.

Ensure all equipment and training provided by DNRC to local government firefighters
incorporates technologies to support the effectiveness of a smaller and changing volunteer fire
workforce.

Technological Limitations

Continue cross-agency collaboration to initiate implementation of Unmanned Aircraft Systems,

location systems for wildland firefighters, decision support systems, and smoke projections and
modeling.

Determine current data gaps as well as future data needs when upgrading or replacing software
and data systems.

Establish baseline expectations with counties regarding wildland fire data needs and reporting.

Conduct a business analysis to ensure the state has the baseline systems to capture and analyze
data.

Adopt a nationally available wildland fire software and data system to meet the statewide need
in Montana.

Prescribed Fire, Smoke Management, & Policy

Adopt a proactive fire management strategy, implementing large-scale prescribed fire where
appropriate and allowing naturally occurring low severity fires far from communities to occur
with strategies in place to avoid chances of catastrophic spread.

Develop the human capital and social license to implement prescribed fires.

Procure resources to translate airshed modeling and monitoring data into coherent, consistent
messages for the public.

Partner with public health agencies to educate the public on steps they can take to decrease the
risks posed by wildfire smoke.

Encourage the public, especially sensitive populations, to evacuate early if air quality conditions
deteriorate.

Existing Strategies

National Cohesive Wildland Fire Management Strategy

The National Cohesive Wildland Fire Management Strategy (Cohesive Strategy) is the backbone of
national wildland fire management policy. It was built on collaboration between federal, state, tribal,
and local government partners and focuses on three goals:

Resilient Landscapes: Landscapes across all jurisdictions are resilient to fire-related disturbances
in accordance with land and resource management objectives;

Draft 2020 Assessment of Forest Conditions 64



e Fire-adapted Communities: Human populations and infrastructure can withstand and remain
viable without extraordinary intervention when a wildfire moves through or near;

o Safe and Effective Wildfire Response: All jurisdictions participate in making and implementing
safe, effective, risk-based wildfire management decisions.

The Cohesive Strategy emphasizes an “all-hands, all-lands” approach, focusing on developing and
growing partnerships. This inclusive approach to wildfire management allows fire protection agencies to
focus on the primacy of their missions while working to support local governments and a shared mission
of fostering fire-adapted communities. Wildfire protection agencies embrace the three goals of the
Cohesive Strategy and are committed to the vision of safely and effectively extinguishing fire when
needed, using fire where allowable, managing natural resources, and learning to live with wildland fire.

Forests in Focus 2.0

Forests in Focus 2.0 charts a course for key stakeholders to collaboratively address Montana’s most
pressing needs in forest health and wildfire risk. Under Forests in Focus 2.0, DNRC is working to unite
federal, state, local, and tribal governments; industry partners; conservation organizations; collaborative
and watershed groups; and other relevant partners around clear goals to improve forest health and
reduce wildfire risk.

DNRC Fire Protection Strategic Plan

The purpose of the strategy embodied in the Fire Program Strategy is to position the program for long-
term success in an operating environment undergoing constant fundamental change. The strategy also
prepares the DNRC Fire Program to adapt to both the changing physical environment in which they
work, as well as the changing needs of Montana’s citizens and their agency cooperators. The strategy
focuses on the following elements:

e Developing a well-rounded fire protection program incorporating, as critical components, safe
and effective fire response; training professional development and organizational learning;
community preparedness, homeowner risk reduction, and fire prevention; as well as prescribed
fire and hazardous fuels reduction;

e Maintaining stable and adequate purchasing power in the Fire Protection Program preparedness
budget and a stable fire suppression account to ensure program delivery;

e Instituting the systems and processes to recruit, prepare, develop, and retain the workforce
necessary to achieve the goals and objectives of the strategy—the resulting workforce will be
adequate, amply diverse, properly distributed, appropriately trained, and sufficiently cross-
functional, and will be organized around a core of longer-term employees with an extensive
skillset;

o Developing an aviation strategy to transition from the current aircraft to the next generation
aircraft over time, including a legislative strategy for future capital expenditures;

e Implementing a dynamic legislative strategy aligned with the Fire Protection Program strategy
and the needs of stakeholders and strategic partners; and

o Defining the wildland fire information and technology business needs and developing a strategy
on how to meet those needs in a timely and cost-effective manner where the resulting software
systems will allow the Bureau to make data-informed strategic decisions.
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Bureau of Land Management’s Wildland Fire Community Assistance Program

The Bureau of Land Management Wildland Fire Community Assistance Program is designed to support
wildfire education, prevention, cooperator assistance, and mitigation. Fire prevention efforts are
designed to reduce human caused wildfires, and BLM’s fire education efforts focus on helping
communities learn how to build and live compatibly with wildland fire. With a long tradition of working
with local cooperators, the BLM provides wildland fire training and other assistance to local cooperators
who are often first on scene with BLM fire crews. The fire mitigation efforts involve providing funding
and technical expertise to reduce flammable vegetation on non-federal lands. It can also include
assistance with developing community wildfire protection plans. BLM provides funding through
assistance agreements with cooperators, and the BLM Montana/Dakotas awarded more than $1.9
million to 24 local counties, cities, rural fire departments, and non-governmental organizations to
promote fire-adapted communities, resilient landscapes, and a safe and effective wildfire response in
2019.

Community Wildfire Protection Plans

Community Wildfire Protection Plans (CWPP) are plans for at-risk communities to reduce wildfire risk. A
valid CWPP has three requirements as defined by the Healthy Forest Restoration Act of 2003:

e |t must be developed collaboratively by local and state government representatives in
consultation with federal agencies and other interested parties near the at-risk community;

e |t must identify and prioritize areas for hazardous fuel reduction treatments and recommend
methods of treatment that will protect the at-risk communities and critical infrastructure; and

e |t must recommend measures to reduce structure ignitability throughout the at-risk community.

Currently 54 counties in Montana have CWPPs of varying age. DNRC is committed to expanding
investment in local government capacity to both contribute to the three tenets of the Cohesive Strategy
and support partners in realizing the goals and objectives outlined in their CWPP.

Fire Adapted Montana Learning Network

The mission of the Fire Adapted Montana Learning Network is to connect and support people and
communities who strive to live safely with wildfire. The network works collaboratively to develop new
ideas, connect people, and share strategies across Montana to support fire-adapted communities.
Members of the network share knowledge about community and homeowner preparedness, lessons
learned, education and outreach material, and financial opportunities to spark interest and build
support for local efforts across Montana.
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National Fire Capacity

Formerly known as State Fire Assistance (SFA), the NFC grant program supports the DNRC’s statewide
Fire Protection Program by increasing the capability and preparedness of Montana’s wildland fire
suppression forces and promoting resilient landscapes, fire-adapted communities, and safe and effective
wildfire responses. Funding from this program is allocated by the USDA Forest Service; it improves
firefighter training (including leadership, aviation, chainsaw, structure ignition, and engine academies)
and cultivates fire prevention and community wildfire adaptation programs. Funding from this program
can also be used to modernize and upgrade mobile fire equipment to maintain state and local
government equipment cache and fleet of fire engines, water tenders, and support vehicles. A portion
of this funding is released regionally through a competitive grant program to increase education and
reduce hazardous fuel conditions in the WUI. Over the past ten years, Montana received more than $11
million in funding from NFC and an additional $15 million in grants.

Rural Fire Capacity Grant Program

Montana’s Rural Fire Capacity Grant Program provides cost-share financial assistance to rural volunteer
fire departments in communities of 10,000 persons or less for organizing, training, and equipping local
firefighters. The program provides an excellent opportunity for qualifying rural fire departments to
receive much needed equipment, training, and supplies that otherwise may be inaccessible due to
funding constraints. Using funds received from the U.S. Forest Service, Montana DNRC administers and
awards these grants through a competitive process focusing on areas of greatest impact and need.
Annually, DNRC has awarded grants to 65 rural fire departments in amounts ranging from $1,000 to
$13,000 each. These grants routinely improve the effectiveness of fire protection in rural areas and
complement other State-County Cooperative Fire Protection Programs across the state.

State-County Cooperative Fire Protection Program

By formally partnering with all 56 Counties in Montana, DNRC ensures wildland fire protection on over
45 million acres of state and private land through an arrangement known as the State-County Coop Fire
Protection arrangement. Through this arrangement, Montana counties agree to provide the basic level
of wildland fire protection through a system of rural firefighting organizations and local personnel.
These county and local government firefighters provide initial attack and, in most cases, extended attack
on wildland fires in their jurisdiction. Thousands of fires are contained and controlled each year without
large-scale intervention by wildland fire protection agencies due to the effectiveness of the program.

Data & Program Gaps

Prescribed Fire Coordination & Capacity
e The projected need for ecological restoration through broad landscape scale application of fire
remains unmet.
e Thereis a need for increased resource sharing and coordination between partner agencies and
private landowners.
e Montana needs a coordinating body to organize and expand the application of prescribed fire.

Predicted Growth & Development in the WUI
e The projected growth of both the number of homes and the total footprint of the WUI will have
many implications for wildland fire management and the associated land use changes.
e Past wildfire management policies have focused on fighting and preventing wildfires, but more
needs to be done to address the continued growth and development.
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There is no single indicator or metric that accurately predicts growth and development in these
highly valued landscapes.

Rural Fire Data Collection

Rural fire departments in Montana, through the County Co-op Program, suppress an estimated
3,000-4,000 wildland fires per year, often at little or no cost to the state.

Currently, the state and rural fire departments lack the ability to effectively capture and quantify
this workload.

Data capture systems that standardize the collection of rural fire data across the state are
needed to inform programmatic decisions, allocation of resources, and program effectiveness.

Calculating the Avoided Costs of Wildfire

Wildfire protection agencies in Montana catch over 95% of wildfires before they reach ten acres.
Despite a commitment to aggressive initial attack, fire protection agencies do not have a way to
quantify the avoided costs of large, catastrophic wildfires.

A comprehensive method to estimate the costs and savings that result from effective
suppression and wildfire prevention efforts is needed.

Statewide Response Capability — Capacity of Local Governments

There is a great deal of variance in the resources (financial, equipment, staff) of local
government fire organizations across Montana.

The ability to gauge the capacity of these services on any day, in any given location, is
speculative at best.

Bolstering cooperative relationships and operational practices for increasing capacity and/or
incentivizing personnel in understaffed or under-resourced rural fire organizations during critical
fire conditions would help minimize uncertainties of response capabilities.

Working Forests & Economies

Montana is fortunate to have an intact and integrated forest industry, which plays a significant role in
the local economy of many communities and supports economically sustainable management of public
and private forests throughout the state. A healthy forest industry is critical to and dependent upon
healthy working forests. Montana communities not only rely on the economic benefits of the forest
industry, but also the community-protection and forest-use benefits it provides. Actively, sustainably
managed working forests:

Reduce the potential negative impacts of severe wildfire to communities;

Improve forest health conditions which provide clean water, air, and recreational benefits to
communities;

Provide income to private landowners and revenue to local economies; and

Provide road access to the forest.

Montana’s forest industry faces several challenges that must be addressed in order to retain the
industry and the benefits it provides into the future.
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History of Logging in Montana

Timber production in Montana has evolved from its initial role during statehood. Today the forest
industry plays a vital role in providing the labor and equipment to reduce excessive fuel loads, complete
watershed restoration work, improve wildlife habitat, and complete other restoration work. The sale of
wood by-products from some of these activities generates revenue that pays for much of the work.
Without the forest products industry, many of these treatments would be cost prohibitive at a
landscape scale.

Forests across Montana have figured prominently in the state’s development throughout settlement,
statehood, and the establishment of the railroad and mining industries. Harvested timber played a
critical role in developing community infrastructure and growth, drawing people to the state in search of
economic opportunity, and providing essential materials for the railroads that ultimately connected
Montana to the rest of the country.

The earliest sawmills predate statehood; the first was constructed in 1845 at St. Mary’s Mission in the
Bitterroot, followed by a second at St. Ignatius in 1856 (Strong & Schutza, 1978). Timber development
increased in the following decades to provide the rapidly growing mines with infrastructure materials.
Sawmills in western Montana supplied lumber for the mines to be used in sluices, flumes, tunnels,
structures, and for firewood. By 1902, there were 26 mills in the Bitterroot Valley alone, from Missoula
to Darby (Strong & Schutza, 1978).

Timber resource development, associated with the expansion of the mining and railroad industries,
continued to drive economic growth well into the 1920s, essentially up until the Great Depression.
Montana’s forests supplied timber for railroad ties, tunnels, bridges, and structures. Early mills also
supplied the lumber needed for residences and commercial enterprises as Montana’s towns grew into
cities, trade centers, and thriving communities. Timber quality in the early decades of the industry also
attracted national attention. Demand for ponderosa pine, Douglas-fir, larch, and lodgepole pine
increased and Montana began to supply timber to growing markets in communities throughout the
Pacific Northwest.

The early decades of forestry set the stage for the post-war period that defined forest policy and
management from the 1940s to 1980s. Congress passed the Multiple-Use Sustained Yield Act in 1960 in
order to balance competing demands for resources in the national forests. This act required the U.S.
Forest Service to give outdoor recreation, range, timber, watershed, and wildlife needs equal weight in
planning and project decisions. As new technologies and equipment made it possible to harvest timber
from steeper slopes and at greater distances from navigable waterways or mills, logging expanded.
Growing demand and improved technologies also contributed to diversification of forest products
produced in Montana. In the post-war decades, the timber industry expanded to include other wood
products, such as plywood and pulp products (Hirt & Goble, 1999). The housing market’s rapid growth
was met by new harvest technologies, which enabled timber production to increase over these decades.
Production peaked twice, in 1966 and 1987, at about 1.3 billion board feet per year (BBER, 2019).

The ecological consequences of early timber practices led to increased scientific and political scrutiny of
national forest management, especially in Montana (Bolle, 1970). Additionally, the National Forest
Management Act of 1976 reflected a shift in management priorities away from timber as a primary
focus to sustaining forests for multiple uses at a landscape scale.

The economics of the forestry and wood products sector in Montana have also changed since
statehood. Legislation, case law, and forest policy in the latter part of the 20%™" century have influenced
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forest management, which has changed significantly since the 1980s. Industrial timber landowners
largely consolidated, occasionally selling land to other private landowners and conservation
organizations such as the Trust for Public Land and the Nature Conservancy, or to federal and state
agencies. As of 2017, there were approximately 80 mills remaining in Montana (BBER, 2017) and the
eight largest sawmills accounted for nearly 95% of the state’s timber production (Hayes & Morgan,
2016).

Forest Products: Industry, Market Development, & Innovation

Current Conditions & Trends

Montana’s forest industry faces several issues: limited log supply, labor shortages, distance to mills, and
competition in national and international markets. Many of these issues are interrelated; addressing
them will be critical to ensuring the long-term success of Montana’s forest products industry and the
services it provides to Montanans.

Across the West there is a focus on increasing the pace and scale of forest and rangeland restoration
management activities, on all ownerships, to remediate current forest health issues and reduce high-risk
wildfire conditions. A diverse forest products industry plays a critical role in accomplishing the diverse
array of forest management and restoration objectives that Montana’s forests require. Having an
integrated and robust industry sector that can utilize wood in log form from all species and all tree sizes,
utilize forest residues, and mill by-products enables forest managers to make these management and
restoration activities cost effective. Through market development and innovative wood product
utilization, these restoration treatments may dramatically increase the use of smaller diameter timber
and traditionally non-commercial species.

Montana’s forests have garnered interest from new wood products producers and industries due to the
state’s favorable business climate and forest resources. The state’s larger mills have been upgrading
processing lines with new equipment and technology and Montana has been at the forefront of the
movement to adopt new technologies like mass timber into commercial construction. The first
commercial mass timber building in the United States was built in Montana, and Montana is home to
the first U.S. manufacturer of cross-laminated timber. In 2019 the region’s first thermally-modified
wood production facility started production in Montana, and in 2013 one of the larger sawmills in the
state began producing co-generated electricity in their biomass boiler.

Timber Resource & Harvest

Montana contains approximately 20 million acres of non-reserved timberland (lands not permanently
reserved) such as wilderness areas, national parks, and monuments. Over 60% of this land is National
Forest System land managed by the USDA Forest Service, and over 76% of standing sawtimber tree
volume is found on these lands (USDA FS, 2020; Figure 20). Non-industrial private and tribal lands
account for 25-30% of total volume. State lands (i.e., DNRC Trust Lands and FWP lands) account for an
average of 12-15% of the volume harvested in any given year. NFS harvest accounts for approximately
20-40% of the statewide harvest in the last five years. In 2018, NFS timber accounted for about 38% of
the statewide harvest while BLM accounted for approximately 2%.
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Figure 20. Characteristics of Montana’s timberland and timber harvest by ownership class, 2009, 2014 and 2018
(DNRC, 2020; Adapted from USDA FS, 2020).

In Montana, 88% of timber harvested is milled into commodity lumber and distributed throughout local,
domestic, and international markets via direct sales, distributors, and wholesalers (Hayes & Morgan,
2017). Commodity markets are volatile; they can fluctuate rapidly and dictate the cost of raw
materials—in this case, logs. Maintaining working forests, improving rangeland health, and providing
economic returns to landowners all require strong markets for material produced by active forest
management, forest restoration, and rangeland restoration. Across Montana, low log prices and limited
options for low-quality and sub-merchantable diameter trees can hamper cost effective timber harvest
(Hayes et al., 2012). Stronger markets for all material produced by active forest management, forest
restoration and, more recently, rangeland restoration are needed to maintain working forests and
improve rangeland health.

Timber harvest by ownership has changed significantly over the past 75 years (Figure 21). At its peak,
Montana harvest levels exceeded one billion board feet per year. The current five-year average annual
timber harvest is approximately 360 million board feet (MMBF). Specifically, NFS and industrial harvest
have declined significantly from previous levels. Since 2008, total harvest has declined to 300-400 MMBF
per year, and Montana has lost five larger mills, including the state’s only pulp mill.
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Figure 21. Montana timber harvest volume by ownership, 1945-2019 (BBER & USDA FS, 2020).

Forest Products Industry

Currently Montana has eight sawmills producing more than 10 MMBF of lumber annually. These mills
account for nearly 95% of the state’s lumber production (USDA FS, 2020). Additionally, there are about
70 smaller mills, producing anywhere from 10,000 board feet to over 1.5 MMBF per year. These small
mills are scattered throughout the state and make up less than 5% of the total lumber output statewide.
However, these smaller mills can be incredibly important to the economic viability of rural communities,
landowners trying to manage their forests, and to the diversity of the forest products industry. Figure 22
shows the location of Montana’s primary forest products manufacturers. Historically, Montana’s main
market for the smaller material was the pulp mill in Frenchtown, which closed in 2010. There are two
log chipping facilities, several post and pole mills, one shavings mill, and other small wood products
facilities throughout the state (USDA FS, 2020).
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Figure 22. Montana’s primary forest products manufacturers, 2018 (USDA FS, 2020).

Most mill residuals in the state are utilized at secondary manufacturing facilities producing medium
density fiberboard, particle board, and a variety of paper and cardboard products. Bark is also used to
provide heat for the kilns used in the lumber drying process and various soil amendments. Almost all
(99.5%) of mill residuals generated by Montana mills are currently utilized (Hayes & Morgan, 2017).
Slash utilization (sub-merchantable trees, limbs and branches, etc.) has only advanced incrementally,
but a focus on commercializing biochar (engineered charcoal with many beneficial uses) and bio-fuels
(petroleum replacements made from plants) has resulted in the establishment of small-scale bio-char
production in the state. Additionally, the state is home to several niche enterprises selling finished wood
products which yield positive economic impacts. From custom flooring, doors, and trim packages, to
furniture and frames, many individuals and communities rely on the sustainable management of
Montana’s forests for their livelihood.

Wood Use & Production

Timber-processing capacity, the amount of timber that mills could use annually, is not being fully utilized
at most Montana mills (BBER, 2017b; USDA FS, 2020). Sawmill capacity, as of January 2020, is
approximately 419 MMBF. This is a reduction of approximately 23% from 2014, primarily due to mill
closures (BBER, 2017b). As of December 2019, Montana mills were running at 60-65% capacity. Nearly
two-thirds of the state’s large sawmills and small wood products facilities have closed since 1990
(Morgan et al., 2019).

In 2018, Montana wood products manufacturers reported a total sales value of primary wood products
of $553 million (USDA FS, 2020). Sales of lumber, plywood, and other products accounted for nearly 54%
of the total sales value and decreased approximately 13% from 2014 sales. Approximately 84% (5467
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million) of Montana’s wood products sales were outside of the state, 29% of which was sold to markets
in the North-Central states (USDA FS, 2020). Not only have sales decreased, but timber harvest levels
have declined by 70% compared to harvest levels 40 years ago (Figure 23; USDA FS, 2020).

Figure 23. Montana Lumber Production 1945-2019 (WWPA, 2019).

Industry Employment

In the late 1980s, both employment and wages in the forest industry reached their peak (Morgan et al.,
2019). Over the years, Montana’s forest industry has experienced a downward trend in employment,
losing approximately 80 manufacturing facilities and approximately 5,000 jobs between 1990 and 2014
(BBER, 2017b; BBER, 2017). Presently, wood products manufacturing, combined with forestry and
logging employment, is estimated at approximately 4,500 jobs, a decline of 5% from 2014. Forest
industry support employment, such as tree planters, tree thinners, wildland firefighters, and other
relevant positions, was estimated at 3,498 jobs in 2018, an increase of almost 700 jobs since 2014 (USDC
BEA, 2019; USDL BLS, 2019).

Mill wages are typically competitive with other Montana industries. The average primary wood products
manufacturing employee earned $49,966 in 2018 (USDA FS, 2020; USDC BEA, 2019; USDL BLS, 2019).
Labor income from the forest products industry accounted for nearly $358 million (USDA FS, 2020).

Issues, Threats, & Challenges

The following are key issues affecting the forest products industry, market development, and wood
products innovations in Montana: market competition and fluctuations, technology costs associated
with product diversification, consistent log supply, and available workforce.
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Not only is log supply constrained, but the supply itself is at high risk of loss, threatened by catastrophic
wildfire and insect outbreaks. To stimulate meaningful investment in existing industry, as well as
develop new products and reach new markets, the volume available for harvest likely needs to be
increased to levels that are greater than the milling infrastructure is currently utilizing (Morgan et al.,
2005).

Montana'’s forest products face competition in regional, national, and international commodity markets.
Trade in these markets is often demand-driven and traditionally cyclical. International trade is often
predisposed to political influences beyond the control of the local industry. At times, east-Asian markets
have provided viable outlets for Montana forest products, but the stability of those markets can be
uncertain. This creates opportunistic market outlets for the industry, but not necessarily sustainable
outlets. Additionally, Canada and the U.S. often compete for representation in North American lumber
markets, which is heavily influenced by housing construction in the U.S. Trade disputes over the concern
for fair prices in these markets led to the creation of the U.S. & Canada Softwood Lumber Agreement.
Through tariffs on Canadian lumber, the agreement has aimed to balance the harvest and production
costs of softwood lumber between the two countries. Having been disputed and reenacted several
times, the agreement is presently expired, and negotiations for renewal are ongoing. Fair competition in
lumber markets will enable Montana’s mills to remain viable and productive, now and into the future.

Distance to markets is also a challenge for establishing new wood product businesses and limiting
returns for the existing industry. Currently, the majority of wood milled in Montana is exported to
markets where it must compete with other commodity lumber, which is often sourced closer to the
consumer. Transport to markets substantially reduces the profit margin for most of the existing industry.

Mills that have weathered market fluctuations and avoided closures have survived by relying on product
diversification and investment in technology capable of economically processing smaller diameter
material. Future diversification of timber products will remain necessary, and challenging, as the market
for forest products shifts. Diversification and investment in new technologies is limited by the cost of
these investments. The cost of most upgrades and investments in new equipment is in the millions or
tens of millions of dollars.

Labor supply challenges are not unique to Montana’s forest products industry. The forest products
industry, much like the general manufacturing sector in the U.S,, still faces the issue of skill gaps in
potential employees. Attracting a skilled workforce may be difficult if potential workers believe an
industry is declining. As an essential industry, there is potential for wood products to capitalize on the
growing number of unemployed workers (available labor) as long as timber supply is consistently
available as wood product markets rebound. A consistent or increasing log supply may signal to
potential workers that the forest products industry remains viable and can once again grow and thrive in
Montana.

Across Montana, available timber supply is a major factor impacting the size and health of the forest
products industry (BBER, 2018; BBER, 2019). An inconsistent log supply has resulted in a lack of stability
in Montana’s wood products industry, which has cascading effects on the industry’s work force (Figure
24). Finding solutions to the issue of inconsistent timber supply and increasing the utilization of forest
products is integral to retaining a viable industry and workforce, sustaining forest-dependent
communities, and restoring healthy and resilient forests.
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Figure 24. Employment in Montana’s forest industry, 1990-2019 (USDA FS, 2020).

While these issues are not new, they have continued to shape the industry, especially in the last few
decades. Finding solutions to these issues is critical in supporting and maintaining a healthy, viable
forest products industry across Montana.

Opportunities

e More secure fiber agreements to harvest from federal lands provide significant opportunities to
both existing and new industry.

0 The federal 2018 Omnibus Budget Bill, (Division O, Title Il, Sections 204-207) extended
the maximum duration of stewardship contracts and agreements up to 20 years in areas
where the majority of federal lands are in Fire Regime Groups |, I, and Ill.

0 The extension of the stewardship contract period to 20 years provides a more
dependable fiber source to support long debt-financing periods and major capital
investments, which are required in order to establish new industry.

0 The bill also allows federal agencies to give a procurement preference for innovative
uses of forest products, which could enable increased conversion of low value material
into value-added products. This preference may also facilitate market diversification,
which is an indicator of a robust and resilient industry.

e Joint Venture business structures, where multiple parties share resources and risk, may provide
a significant opportunity for both existing industry and businesses new to Montana.

0 Existing industry, which has better accessibility to resources through established
relationships and networks, has more influence in the state than new independent
ventures. These entities have existing capacity and long-term relationships with log
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suppliers and the logging industry, but have limited on-hand capital to modernize and
diversify production.

Joint ventures provide logical solutions where new entities can partner with existing
industry to diversify production at existing mills without subjecting existing industry to
unacceptable levels of financial risk, in which they carry all debt.

Joint ventures provide opportunities for combining resources and expertise, diversifying
production and distribution, and distributing investment risk.

e Changes in certification protocols may also provide new opportunities.

(0]

(0]

In 2019 the Forest Stewardship Council completed their supplementary requirements
for certification of USDA Forest Service lands, enabling certification of National Forests
at the forest level (FSC, 2019).

This provides opportunities for existing industry to source Forest Stewardship Council
certified wood, new businesses to establish themselves in the state, and provides an
opportunity to develop stronger relationships between individual entities and forests.
Historically, areas with large federal land ownership have been excluded as a resource
supply.

e The United Nations Intergovernmental Panel on Climate Change Report (2007) states that “in
the long term, a sustainable forest management strategy aimed at maintaining or increasing
forest carbon stocks, while producing an annual sustained yield of timber, fiber, or energy from
the forest will generate the largest sustained mitigation benefit.”

(0]

With growing interest in climate solutions and carbon mitigation, there is a resurgence
of interest in wood as a building material, fuel source, and manufacturing material for a
multitude of innovative products.
=  Wood is the only major building material that sequesters more carbon in the
growth phase than is emitted in harvesting, processing, and transport, making it
a powerful tool for storing carbon in the built environment (IPCC, 2007).
= Using wood for energy provides a carbon neutral strategy for providing energy
and heat (IPCC, 2019).
= The forest industry may benefit from increased wood demand as carbon and
climate mitigation become increasingly important.

The use of technology in the industry has created an opportunity for wood processing

improvements that increase the production capacity of harvested trees, minimize processing
waste, and maximize the potential for value-added wood by-products. Technology development
focused on improving the economic feasibility of managing small diameter fuels and fuels in the
WUI will be critical to effectively reducing wildfire risk to communities and infrastructure.

(0]

In the sawmilling industry, technological improvement has increased the amount of
lumber and other products that come from each log (Keegan et al., 2010 a, b; Blattner et
al., 2013). Many mills have computerized scanners that optimize the amount of lumber
sawn from each log and remove workers from dangerous and repetitive jobs that
historically contributed to injuries.

While increasing reliance on new technologies may reduce the total number of jobs per
unit of timber product produced, these technological improvements have led to better
utilization of material and added value for the industry as well as a potential growth in
demand for mill workers due to higher processing capacity.
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e Reforestation and Restoration with Plant Nurseries
Planting trees and shrubs is a simple act, but one with profound benefits and positive impacts.
Strategic plantings are increasingly important aspects of forest and rangeland management, as
well urban and community forestry. Urban forests surrounding metropolitan areas have high
conservation value. They are important for preserving and enhancing surrounding natural areas
and habitats, improving water quality, converting open spaces, restoration, climate change
mitigation, and sustainability.
Across all habitat types in Montana planting trees and shrubs is a proven management tool for
conservation. Seedlings are necessary for reforestation, creating or improving wildlife habitat,
and diversifying species and age compositions. Using plantings for these purposes is included in
many of the strategies to increase forest resilience to fire, windthrow, insects and disease,
drought, invasive species, and climate change.
The Montana DNRC operates the Montana Conservation Seedling Nursery, a critical forest
restoration tool that provides plants for conservation activity across the state. Established in
1927, the Nursery has a long history of cultivating plants, with good genes, to ensure that
diversity is maintained and positive attributes are propagated. Currently, the Nursery’s annual
production is approximately 800,000 seedlings across 40 different species of trees and shrubs,
with multiple site-specific types per species. The Nursery has the capacity to produce over
1,000,000 seedlings per year in 4 greenhouses, and has additional capacity for larger plants in its
outdoor growing facilities. The Nursery has the space and capacity to significantly increase
production to meet future needs.
Planting is essential for perpetuating forest cover throughout Montana in the era of mega-fires
and climate change. Conservation planting improves habitat, increases habitat connectivity, and
promotes the regeneration of suitable native species that may be more resilient to conditions
created by climate change and severe wildfire. There are many opportunities to incorporate
cross-boundary reforestation and plantings into restoration work. The Montana Conservation
Seedling Nursery is a keystone operation, collecting and storing seeds, and growing plants for
restoration and conservation work in Montana.

Existing Strategies

In 2014, Governor Bullock established an executive order to promote the use of Montana wood
products. This order directed that state-sponsored architecture and engineering projects should
consider designing with wood products—which DNRC would help promote to new and existing
markets—and created an awards program to provide recognition for Montana wood products.

The state must actively support the expansion of the existing wood products industry markets and
diversification of the manufacturing capacity of forest products, with a focus on increasing the utilization
of currently low-value material in value-added products. The Wood Products and Biomass Program,
serving to meet these objectives, is carried out by DNRC and is largely reliant on funds received from
USDA FS’ State and Private Forestry Program, with funds appropriated from Congress.

The DNRC Wood Products program builds off the “no markets, no management” paradigm with
the knowledge that diversified markets increase opportunities on multiple fronts.

The program supports a diverse forest products economy to increase employment opportunities
and revenue generation in rural communities; provides a broader range of silvicultural options
available to managers; increases the resilience of forests and communities to wildfire; and
increases the industry’s resilience to economic shifts and consumer trends.
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e This program directly addresses the three intertwined goals of reducing hazardous fuels and
improving forest health, reducing the costs of forest management, and promoting the economic
and environmental health of communities. Some of the program’s most recent services include:

e Feasibility assessments and engineering and design of commercial scale wood energy
systems;

e Creating a publicly held Montana wood brand that all wood products producers can
incorporate into their individual marketing strategies;

e Bringing wood design professionals into the state for professional development of the
design-build sector; and,

e Supporting continued education in the design-build sector, information sharing,
networking, and due diligence for wood product manufacturers and entrepreneurs
interested in doing business in Montana.

Forestry Best Management Practices

Montana'’s forest practices guidance and regulations are a two-tiered approach to protecting the
environment during timber harvest operations, with particular focus on protecting soil and water
guality. Montana has a mix of mandatory regulatory laws and voluntary Best Management Practices
(BMPs). The regulatory requirements consist of:

e The Streamside Management Zone (SMZ) Law: passed in 1991, this regulates commercial forest
operations that occur adjacent to waterbodies. Rules to implement the law were adopted in 1993
and updated in 2006. The SMZ law regulates the number of trees that can be cut along waterbodies,
restricts what equipment can be used, determines where roads can be installed and slash disposed
of, and determines when and how equipment can be utilized.
e The Forest Practices Notification Law: requires operators or landowners to notify DNRC when forest
practices are going to take place on private lands and sets standards for those practices.
e The Slash Hazard Reduction Law: requires logging slash be treated following commercial forest
management activity. The most common treatments include burning, scattering, grinding, and
chipping. In most cases, concentrations of slash are not allowed to be left untreated and a general
standard applies to all lands involved in a harvest operation.

These practices were defined and finalized in 1989. The BMP Working Group oversees and adjusts these
practices as needed to reflect new technologies, new information, or changes in harvest methods. DNRC
investigates all violations to determine the extent and severity as well as what work is required to
mitigate the impacts. DNRC has the authority to impose fines and require restorative actions. The law
and rules are straightforward in their application and operators have made it their standard operating
practice to follow them, leading to a compliance rate of 95% or higher over the last 21 years (DNRC,
2018).

The Montana DNRC oversees and coordinates a field review of forest practices for BMPs and SMZ
compliance every two years. This field review process evaluates whether implemented BMPs and SMZs
are effectively limiting non-point source pollution resulting from timber harvest operations in Montana,

as required by the Clean Water Act of 1972.

To keep the public and professionals informed on BMP laws, classes are held annually across the state
and DNRC publishes BMP guidebooks and annual reports each year with findings and analysis.
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Data & Program Gaps
The DNRC Wood Products Program leverages data from several sources and conducts data and
independent market research.

Through the Forest Utilization Network, the program completed two analyses of emerging
markets.

More analyses of varied wood products are necessary to diversify how the state of Montana
utilizes its timber.

Funds have been secured for additional analysis of several potential markets, including biomass
export pellets, wood fiber insulation, and wood-wool cement.

These markets were all identified as prime for analysis since they utilize sub-merchantable sized
and quality material, and could operate without direct competition for resources with the
state’s existing infrastructure.

Robust data on the viability of these markets would enable the Wood Products Program and
industry to make informed decisions on future product investment.

Federal funding for the Wood Products Program has diminished over time. However, because of
the importance of this program to the State of Montana, DNRC continues to look for
opportunities to sustain the program despite the lack of federal funding.

The University of Montana Bureau of Business and Economic Research’s Forest Industry Research
Program is a long-term partner providing information on current industry trends and conditions and
maintaining the state database of primary and secondary wood product manufacturers.

USDA FS FIA data, USDA FS cut and sold reports, and DNRC’s cut by county data are also critical
to the program’s services.
The Wood Products Program was initiated with federal funding through two grant
opportunities, the State Wood Energy Team and State Wood Innovation Team:
0 Federal Funding for these opportunities has not been renewed.
0 This funding gap will require the program to operate at a significantly reduced level
unless funding is restored or replaced.
0 The program has a history of demonstrated value including:
= Developing an advanced wood construction curriculum;
= Educating the design-build sector;
= lLaunching a statewide Montana wood branding campaign; and
= Supporting engineering and design of large-scale wood energy projects in the
State.
0 Funding this program will ensure the continuation of the program’s valuable services.

Road Infrastructure on Forested Lands

Current Conditions & Trends

Roads are a critical and complex component of forest land management that provide necessary access
to forested lands. Montana’s forest road networks were developed predominantly over the last 70 years
and provide land managers and landowners with access to forested lands for active forest, minerals, and
grazing management, as well as wildland fire suppression efforts. Roads also provide the general public
with access to forested lands for hunting and recreation opportunities and subsistence activities, which
are particularly important to rural Montana communities. In contrast to these and other benefits, roads
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and associated maintenance activities can negatively affect many aspects of the natural environment,
including:

e Stream connectivity;

e Water quality (e.g., increased sedimentation from road surface erosion or mass wasting);
e Habitat quality (e.g., increased fragmentation, avoidance of habitats); and

e Wildlife use (e.g., increased human contact or hunting pressure) (USFWS, 2010).

While forest land managers and owners face challenges in managing these extensive road networks,
advances in engineering and technology, as well as modern forestry and conservation practices, have
helped to minimize and mitigate the impacts of roads on other resources.

The existing road system on forested lands of all ownerships was initially constructed to develop areas
for public access and timber harvest. In the early years of development, roads were often placed along
drainages following creeks, rivers, and existing roads and trails to allow for easier access to forested
landscapes (Figure 28). As understanding of the impacts of roads on forested systems advanced, land
managers were challenged with addressing many of these legacy issues. Foresters and engineers found
that today’s road construction practices result in fewer and less intensive adverse environmental
impacts than earlier construction methods (USDA FS, 2001). Land managers now use these policies and
practices to minimize new road construction, monitor the conditions of existing roads, and actively
upgrade and maintain roads to certain standards, which can include restricting the public’s access when
and where necessary. This becomes more complex as Montana’s forest road networks become
increasingly important for recreational uses. As populations in counties with higher percentages of
federal lands continue to grow faster than counties with fewer federal lands, pressures on recreational
infrastructure, especially roads, also increases.

Figure 28. Miles of forest roads in proximity to Montana’s watersheds (DNRC, 2020).
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Montana’s forest road network is vast, with tens of thousands of roads mile combined on state, federal,
tribal, and private industrial forested lands. The expanding forest road network results in a system of
more than 32,000 miles of roads on Forest Service lands alone and creates opportunities for new forest
uses and activities (USDA FS, 1999). While these entities make up roughly 80% of the forest owners and
managers, private non-industrial forest owners account for the remaining 20% and very little is known
about the extent and condition of road networks on these ownerships.

Issues, Threats, Challenges

Management Access & Maintenance Costs

Road systems enable landowners and managers to access forested land for active management and are
critical for rapid response and effective suppression of wildland fires. Maintaining road networks
adjacent to private lands and critical infrastructure, particularly in the wildland urban interface, is
integral to protecting lives and properties in the event of a wildfire.

The configuration of forested land ownership can influence overall transportation system location and
design and can pose challenges to gaining temporary or permanent legal access to forested parcels. As
the number of landowners increases in any given area, so does the complexity of transportation
planning and access management. Individual agency and landowner efforts to construct road
infrastructure do not necessarily consider landscape-scale needs or designs across ownerships. This may
result in missed opportunities for access, road system redundancy, or removal of roads on one
ownership that may be beneficial to adjacent owners.

In some cases, fragmentation of ownership can inhibit temporary or permanent access efforts if
landowners restrict or deny access across their land to adjacent properties. Federal, tribal, state, and
private industrial forest landowners have traditionally been motivated to partner in reciprocal grants of
access, in order to manage their large tracts of land and share in the costs of roads whereas small
landowners are less likely to have similar needs.

Where cooperative infrastructure opportunities do exist and are identified, the lengthy process, staff
time, and expertise required may inhibit efforts. Disparity in road needs and standards among
traditional partners can make cooperative infrastructure development cost prohibitive. Existing and
proposed road infrastructure have associated maintenance obligations, which can be challenging to
adequately fund, particularly in the absence of road maintenance or cost-sharing agreements or if they
are not a part of commercial harvest activity. As managers and forest owners try to reach more
challenging ground for active management, the cost of road construction increases with more difficult
terrain. Existing road systems are seeing increased use from the public and recreationists, adding to the
maintenance requirements.

Public Recreational Access

Montanans use access to public and private lands for recreational and subsistence opportunities, such
as hunting, fishing, hiking, motorized sports, firewood gathering, and camping. Transportation systems
are often critical to providing for and sustaining those activities. State, tribal, and federal governments
as well as private industrial landowners may allow for either yearlong or seasonal access along various
road systems.

As Montana’s population and tourism industry grow, the pressure on public and private industrial forest
ownerships increases. With more building and housing development adjacent to public or large forest
lands, public access may become more challenging to obtain and maintain (USDA FS, 2007). Increased
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recreational pressure can make small private landowners unwilling to grant unrestricted public access
across their properties for fear of vandalism, liability, or conflict with their desire for privacy or exclusive
use (USDA FS, 2017). Alternatively, increased housing development adjacent to national forests could
lead to easier access and exacerbate overuse issues associated with multiple entry points (USDA FS,
2007).

Nationally, it is estimated that 17.3 million acres (9%) of all National Forest System lands, and 20 million
acres (approximately 4%) of BLM lands have no legal right to public access (Green, 2014). Additionally, a
recent report by the Theodore Roosevelt Conservation Partnership and onX cites that nearly 13% of
state lands across 11 western states are landlocked by private lands and therefore inaccessible to the
public without express permission from a neighboring landowner (TRCP, 2019). In Montana, it is
estimated that over 1.52 million acres of federal land and 1.56 million acres of state land are
inaccessible to the public (Montana State Senate, 2019).

Impacts of Roads on Water Quality

Forest roads have the potential to increase erosion by disturbing soils and removing vegetation, which
reduces the ground’s ability to intercept and filtrate precipitation (Swanson et al., 1987). This increases
surface runoff, which can deliver sediment and degrade water quality, channel conditions, and aquatic
habitat. Roads can influence surface runoff, particularly during storms and rapid snowmelt, and the
overall length and density of roads can indicate the sediment loading potential within a given area.
Sedimentation is mostly likely to occur where roads run adjacent to water bodies or cross stream
channels. Additionally, the potential for soil erosion from road areas is greatest immediately after
construction and lessens with time (Grace, 2000). Increased sedimentation in streams, rivers, lakes, and
wetlands can lead to higher water temperatures, the potential introduction of pollutants, higher
nutrient load, and decreased soluble oxygen (US EPA, 1991). All of these factors can impact the quality
of habitat for fisheries and other aquatic life, particularly for species that require cold and clear water,
and substrates that lack fine sedimentation.

Impacts of Roads to Wildlife

As human development and associated roads increase, the changes to the landscape can result in the
direct loss of habitat, reduced habitat productivity, and increase in human-wildlife conflicts (McKinney,
2002; Hansen et al., 2005; McCance et al., 2017). Eliminating or fragmenting habitats can lead to local
extirpation or reduced resilience to new stressors, such as climate change or other factors (Beller et al.,
2019; Hames et al., 2006). There are indirect effects of roads to wildlife, such as the introduction of
exotic plants and increased human activities (Hansen et al., 2005; Beissinger & Osborne, 1982).
Individual habitat changes in isolation may seem minor, but effects of habitat changes can accumulate
over time, magnifying their overall impact (Smith et al., 2011; McGarigal et al., 2001; Nitschke, 2008).

Some species of wildlife may also become restricted and unable to complete migrations to important
seasonal habitats as a result of fragmentation. Roads can impede genetic flow across regions, which
impacts long-term population health (Pelletier et al., 2017; Miller & Waits, 2003; Keyghobadi, 2007).
This impact is of particular concern for large carnivores and ungulates, species that naturally exist at low
densities and require expansive home ranges through both forested and open areas (Dixon et al., 2007).
Such barriers to movement and migration include physical restrictions like fences, areas of avoidance
like busy highways or railroads, or areas where human-wildlife conflicts may occur (particularly for large
carnivores) such as housing developments. Animal species respond differently to barriers across the
landscape and to levels of human use, making the total effect of fragmentation difficult to assess. For
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example, bears will use road corridors to travel through their ranges, and consequently have seen an
increase in human-caused mortalities by vehicle collision (Gunther & Biel, 1999). Lynx and mountain
lions move away from roads, getting pushed out of preferred habitat into less desirable areas. This
impact will only increase as more roads fragment the landscape (Basile et al., 2013). Roads add to forest
fragmentation more than clearcuts because they dissect large patches into smaller pieces and convert
forest interior habitat into edge habitat (Reed et al., 1996). In Montana, population growth patterns are
heavily concentrated in the western part of the state, in areas that correspond with heavy forest cover.
Much of this growth increases pressure on forest habitats, as it brings an influx of new house
construction further into core habitat and migration corridors (Adhikari & Hansen, 2018).

Opportunities & Existing Strategies

Transportation Planning

Large forest landowners and managers provide opportunities to communicate transportation planning
across multiple ownerships and potentially coordinate beyond the scale of individual projects. Federal
agency transportation planning efforts associated with land and resource management plans offer the
public and partnering agencies the opportunity to engage in road network design. These opportunities
should be pursued to ensure that road systems remain or become available for public recreation,
wildland fire suppression, and management needs. Better coordination across ownership boundaries
could also reduce overall costs and environmental impacts.

Access Policies, Laws, & Statutes

State and federal policies provide opportunities for agencies to coordinate access to public lands
through various means, including land exchange, land purchase, reciprocal access agreements, direct
negotiations with landowners to secure easements, and establishing existing and historic rights of way
(USDA FS, 2017). These methodologies allow for management access, and many of the guidelines and
policies also allow for and encourage agencies to pursue public access (e.g. DNRC, 2006).

The Montana Legislature recently passed legislation aimed at increasing public access to otherwise
inaccessible public lands in the state. The 2017 legislature created The Montana Public Lands Access
Network (MT-PLAN) to facilitate collaboration among recreationists, private landowners, and land
management agencies to enhance public access throughout the state (DNRC, n. d.). Through MT-PLAN,
DNRC collects voluntary contributions and awards grants that help eligible groups gain access to hard-
to-reach public lands for recreational purposes by acquiring easements across private land. In 2019, the
Public Access to Lands Act was passed, providing additional funding for FWP to negotiate agreements
with private landowners in order to secure public access to inaccessible public lands.

The Land and Water Conservation Fund (LWCF) Coalition, established by Congress in 1964, calls for the
use of revenue from offshore gas and oil development to protect national parks, areas around rivers and
lakes, national forests, and national wildlife refuges from development as well as to provide matching
grants for state and local parks and recreation projects (LWCF, n. d). Over time, the LWCF grew to
include grants to protect working forests, wildlife habitat, critical drinking water supplies, and an
increased use of easements. 40% of the program’s funding must be directed to individual states for the
acquisition and development of outdoor recreation and facilities. This funding could help provide access
to public lands. Most recently, the Great American Outdoors Act of 2020 made the LWCF permanent,
ensuring the protection of public lands for generations to come (US 116" Congress, 2020).
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Road Costs & Commercial Forest Management

Land managers are more likely to accept infrastructure development when it’s viewed as an investment
rather than just a cost. Commercial timber harvest is often a cost-effective way to pay for road
improvements, reconstruction, and to develop new roads necessary for management purposes. When a
timber sale is advertised, potential purchasers account for the road costs and adjust their bid
accordingly. This allows agencies to achieve transportation management simultaneously, as they
accomplish forest management objectives without having to spend limited appropriated dollars.

Agency Specific Guidelines for Road Management

State and federal agencies develop policies, rules, and handbooks that guide overall road management,
as well as practices for road construction, placement, and maintenance. Montana law requires both
private and governmental entities to adhere to specific guidelines when building or maintaining roads,
which many agencies incorporate into their respective policies. For example, Administrative Rules of
Montana (ARM 36.11.421) provides DNRC with specific guidelines for road design, construction, use,
inspection, and maintenance. The ARM requires DNRC to comply with applicable BMPs for road
management, as well as the SMZ law and the Montana Stream Protection Act. The USDA Forest
Service’s National Core Best Management Practices Technical Guide (USDA FS, 2012) provides site-
specific criteria for new road design and existing road improvements on USDA Forest Service-managed
roads. It also states that improvements to existing Forest Service road systems are made on a priority
basis that considers road and resource condition, values at risk, available funding, and cost. The
consideration for improvement coincides with the overall objective to avoid, minimize, or mitigate
adverse effects to soil, water quality, and riparian resources.

Conservation commitments in several state, tribal, and federal policies also require those entities to
regularly inventory roads and road closures, and to implement corrective actions within a specified
timeframe to address issues discovered in the inventories.

Streamside Management Zone Law

The Streamside Management Zone (SMZ) Law regulates road-related activities conducted immediately
adjacent to streams, lakes, and other waterbodies that provide effective sediment filtration to maintain
high water quality. The SMZ Law prohibits the construction of roads in an SMZ except when necessary to
cross a stream. It also prohibits depositing road fill material within an SMZ during road construction,
except when necessary to construct a stream crossing.

Forestry Best Management Practices

Montana’s Forestry Best Management Practices (BMPs) support soil and water quality protection during
logging operations. The following agencies voluntarily adhere to BMPs: the forest products industry,
private forest landowners, and state, tribal, and federal agencies. BMPs promote minimizing the number
of road and stream crossings, designing roads to minimize erosion, installing adequate drainage, and
maintaining roads to certain standards to minimize disturbance over time. For more information on
BMPS, see the Working Forests & Economies section.

Montana Streambed and Bank Preservation Act & Montana Stream Protection Act

The Montana Streambed and Bank Preservation Act and Montana Stream Protection Act aim to
minimize impacts to streams and rivers from management activities that may alter the beds and banks
of streams and rivers. Private, local, state, and federal government entities must obtain permits to
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conduct road construction work in or near stream channels, and must make efforts to minimize adverse
impacts to water quality and fisheries and aquatic habitat.

Habitat Conservation Plans

Habitat Conservation Plans (HCPs) offer opportunities for non-federal entities to partner with the
federal government to develop conservation strategies that contribute to the recovery of species listed
under the Endangered Species Act. Plans outline how those entities will minimize and mitigate impacts
related to management activities. In Montana, DNRC and private industrial forest owners developed
HCPs associated with forest management activities and, specifically, forest road management. Among
other things, the conservation strategies in these plans are aimed at managing for baseline road
densities, employing strategies to minimize road sedimentation to waterways, and managing human use
of forest roads to minimize impacts to grizzly bears. Additionally, these strategies outline annual
programs and road inventory methodologies, as well as make timely corrective actions to identified
issues.

Data & Program Gaps

e lack of orincomplete road inventories on all ownerships, including status and condition.

e Lack of easily accessible right-of-way data and mutually-beneficial cross-boundary projects.

e Lack of emphasis on joint transportation planning or a comprehensive approach for large-scale,
effective, and efficient systems.

e Loss of institutional knowledge regarding how to implement existing programs or mechanisms
for shared access, road construction, and road maintenance.

e Lack of shared data among stakeholders.

e lack of statewide comprehensive public access data.

Biodiversity & Habitat Conservation

Wildlife

The forested ecosystems in Montana are diverse and extensive, providing suitable habitat of sufficient
quality and extent to support species and ecosystems that are of conservation concern. Fish and wildlife
provide ecological, recreational, economic, and aesthetic values to the state, its citizens, and visitors.
Many species serve as indicators of ecological integrity, with direct ties to human wellbeing.

The distribution and abundance of species is determined by their habitat requirements, which therefore
indicate where individual species and communities will be distributed geographically (Hanski, 1982).
Native fish and wildlife are adapted to the conditions of their native plant and aquatic communities,
which themselves have historically operated within a natural range of variation. Generally, managing
forested habitats within this range accommodates habitat requirements of wildlife. Whereas this
approach to managing forests works as a general rule, some species-specific habitat requirements or
unique habitat settings may require more customized forest management strategies.

Studies have found that the species composition within a forested ecosystem changes as the frequency
of natural disturbance regimes changes (Long, 2009). Managing forests for a temporal and spatial range
of natural disturbance patterns is critical for the maintenance of healthy, functioning ecosystems (Thom
& Seidl, 2016). Management for ecological resilience also must address anthropogenic disturbance
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patterns, including those resulting from recreation, roads, structure development, and changing land
uses. As human activities and developments disrupt these natural systems, they affect the current status
and future trends of ecosystems and their component fish, wildlife, and plant communities (Haddad et
al., 2015; Seidl et al., 2016).

Forest ecosystems are dynamic and constantly undergoing some degree of change within a natural
range of variability, but currently face challenges that threaten their ability to provide the habitat and
conditions necessary for healthy, viable fish and wildlife populations (Hansen et al., 2002; Mortelliti et
al., 2010; Prugh et al., 2010). Montana FWP coordinates with federal land management agencies (USDA
FS, BLM, NPS), the Montana DNRC, tribal governments, non-governmental organizations, and private
landowners to minimize adverse impacts on unique fish and wildlife resources. Montana FWP is
mandated to consider not only the needs of popular game species, but all other species with critical
conservation needs (Montana FWP, 2011). In Montana, a variety of entities with applicable expertise
(such as state and federal agencies, private consulting firms, universities, and NGOs) have resources that
can provide project-specific information and recommendations where fish and wildlife habitats are
affected by land management activities, including forest management.

Current Conditions & Trends

The following discussion covers the key components of biodiversity and habitat conservation in
Montana: ecosystems, ecosystem processes, and species that depend on particular habitats within the
ecosystem.

Species, Plant Communities, & Ecosystems of Concern

A general goal for effectively conserving forested fish and wildlife habitat is to “maintain natural forest
characteristics at scales of size that are sufficient for sustaining ecosystem functions, in a manner that
retains connections between intact ecosystems and accounts for human disturbance.” Priority fish and
wildlife habitats (within intact ecosystems) comprise aquatic and terrestrial areas that support seasonal,
yearlong, or connectivity needs of game species, furbearers, and species of greatest conservation need.

Ecosystems & Ecosystem Processes: Forest Community Types

Montana’s State Wildlife Action Plan (SWAP), released in 2015, identifies community types and non-
game species of concern with a focus on Community Types of Greatest Conservation Need as well as fish
and wildlife “species of greatest conservation need.” For fish and wildlife, these are equivalent to
Montana’s Species of Concern, a list maintained by the Montana Natural Heritage Program, which is
regularly updated as new information becomes available. This list also includes federally-listed species
under the federal Endangered Species Act. The SWAP serves as a guide for habitat conservation
throughout the state and specifically describes four priority forested wildlife habitats as adapted here.

Mesic-Wet Conifer-Dominated Forest

This forest community type occurs predominantly in northwestern Montana and extends south along
the state line with Idaho (Figure 26). At elevations ranging from 2,000-5,200 feet, mixed conifer forest is
dominated by western hemlock (Tsuga heterophylla), western red cedar (Thuja plicata), and grand fir
(Abies grandis), with Engelmann spruce (Picea engelmannii) and subalpine fir (Abies lasiocarpa) found at
elevations of 2,900-8,800 feet. Given the productivity of this community type, it has been a priority for
timber production in northwestern Montana. Old stumps from past harvest activities provide evidence
that large diameter trees used to be much more abundant on the landscape than they are today. This
community type supports 27 species of greatest conservation need including the federally-listed grizzly
bear (Ursus arctos horribilis), Canada lynx (Lynx canadensis), bull trout (Salvelinus confluentus), and
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white sturgeon (Acipenser transmontanus). These habitats also support game and furbearer species that
commonly occur in this part of Montana, including white-tailed deer (Odocoileus virginianus), elk
(Cervus elaphus), black bear (Ursus americanus), mountain lion (Felis concolor), bobcat (Lynx rufus),
fisher (Pekania pennanti), and pine marten (Martes martes).

Figure 26. Distribution of the mesic-wet conifer-dominated forest in Montana (DNRC, 2020).

Xeric-Mesic Conifer-Dominated Forest

This community type, defined by a tolerance to dry environmental conditions, experiences long
precipitation-free periods throughout the summer months (Montana FWP, 2015; Figure 27). The xeric-
mesic community type is found throughout Montana, particularly in montane areas from 2,900-9,500
feet in elevation. The mix of dominant conifer species, which varies based on elevation and soil type,
includes lodgepole pine (Pinus contorta), Engelmann spruce and subalpine fir, whitebark pine (Pinus
albicaulis), ponderosa pine (Pinus ponderosa), Douglas-fir (Pseudotsuga menziesii), western larch (Larix
occidentalis), western white pine (Pinus monticola) and limber pine (Pinus flexilis), and rocky mountain
juniper (Juniperus scopulorum). This community type supports a diverse mix of fish and wildlife including
nearly 50 species of greatest conservation need. Specific areas of the state support the federally-listed
grizzly bear, Canada lynx, yellow-billed cuckoo (Coccyzus americanus), pallid sturgeon, and bull trout.
Nearly all game and furbearer species associated with forests or montane habitats have ties to this
forest type.
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Figure 27. Distribution of the xeric-mesic conifer-dominated forest in Montana (DNRC, 2020).

Floodplain & Riparian Forests

This community type is found throughout Montana, in association with streams, wetlands, and other
aquatic habitats (Figure 28). These areas, influenced by shallow subterranean water, make up less than
4% of the state’s landcover but are among the most important for providing seasonal and yearlong
habitats for a broad diversity of wildlife species. Riparian areas support breeding, hiding, and thermal
cover; nesting structure; a variety of food types; travel corridors; and a host of other ecological and
societal values. The shade provided from tall shrubs and trees and the soil-holding value of extensive
deep root systems associated with riparian vegetation can be critical for providing cool, clean water, and
is integral to providing stream and river channel integrity—critical for many fish species and other
aquatic life. Common tree and shrub species include plains cottonwood (Populus deltoides), black
cottonwood (Populus trichocarpa), green ash (Fraxinus pennsylvanica), dogwood (Cornus sericea), alder
species (Alnus spp.), and willow species (Salix spp.). Over 70 terrestrial species of greatest conservation
need inhabit riparian forests, including federally-listed grizzly bear, yellow-billed cuckoo, and northern
long-eared bat (Myotis septentrionalis). Riparian habitats have direct ties to aquatic habitats, affecting
15 species of greatest conservation need, including federally-listed bull trout, pallid sturgeon, and white
sturgeon. The integrity of riparian forests and associated aquatic habitats are also strongly influenced by
the condition and management of adjacent uplands. For instance, controlling noxious weeds, providing
soil cover, and managing grazing in a manner that sustains native vegetation, all directly influence
riparian habitats.
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Figure 28. Distribution of floodplain and riparian systems in Montana (DNRC, 2020).

Deciduous-Dominated Forest

This community type occurs as woody draws and woodland patches scattered across the state and is at
times indistinguishable from riparian forests (Figure 29). Common tree species associated with this type
in eastern Montana include green ash (Fraxinus pennsylvanicus) and boxelder (Acer negundo). In
montane areas, aspen (Populus tremuloides) is more common. These deciduous habitats are uniquely
productive, offering high value habitat in the form of nesting cover, browse, and moist understory
vegetation, which is attractive to a diversity of mammals and birds, including game species such as deer,
elk, and ruffed grouse (Bonasa umbellus), as well as 32 species of greatest conservation need, including
the federally-listed grizzly bear.
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Figure 29. Distribution of deciduous-dominated forest in Montana (DNRC, 2020).

At-Risk Species (Species of Greatest Conservation Need)

Similar to the situation confronting other western states, changes in Montana’s landscape over the past
150 years have resulted in significant declines and losses to many of the state’s native species,
particularly species reliant on forested ecosystems (Keane & Arno, 1993). Both state and federal
agencies, as well as conservation organizations, maintain data, monitor species of conservation concern,
and identify habitat considerations associated with these species.

The federal Endangered Species Act, administered by the United States Fish and Wildlife Service, is the
primary legislative tool used to manage for recovery of endangered or threatened species. There are
currently 16 animal and three plant species in Montana listed as threatened or endangered under the
ESA, and many more are considered “species of concern” by the Montana Natural Heritage Program
(MTNHP, 2019). Other federal agencies identify species that overlap with the ESA species, from the
BLM’s Special Status Species to USDA FS’s Species of Conservation Concern. These listed individuals
include eight animal species (mammals, birds, and invertebrates) that depend on the cold, clean waters
of forested ecosystems for their survival and future success.

[ssues, Threats, & Challenges

Change in Historic Disturbances

As discussed in the sections on Forest Health and Wildfire Risk in this document, disruption of the
natural fire regime and other land use changes have had an impact on forested ecosystems, which has
had significant implications for habitat and biodiversity (Bradstock et al., 2005). A natural fire regime
once maintained a range of plant communities and structural conditions (Arno et al., 2000), which are
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important to a variety of native aquatic and terrestrial animal species. The shift away from natural fire
regimes has shifted the plant communities in Montana’s forests away from those that are fire resistant.
Low to mid-elevation ponderosa pine forests across the state are denser, with more trees per acre,
while the species composition has gradually shifted to include more fire-susceptible species. (Keeling et
al., 2006). Recent research on the effects of reintroducing frequent, mixed-severity fire to such altered
forest ecosystems indicates it can restore historic tree and shrub species compositions, and thereby
improve habitat conditions for native fish and wildlife (Larson et al., 2013).

Conifer expansion into grass or shrub-dominated uplands, often due to a lack of fire, can reduce the
value of these important habitats for a variety of wildlife species (Coates et al., 2017; Schirokauer, 1996;
Grove et al., 2005; Hamilton et al., 2019). For example, sage-grouse avoid tall conifers that pioneer into
sagebrush grasslands, thus directly reducing their habitats for varying periods of time (Severson et al.,
2017). Shading from coniferous trees can also reduce preferred forage of ungulates—browse or
grasses—particularly important within wintering areas.

Without natural fire disturbance, there has been an increase in Douglas-fir, which is able to out-compete
other tree seedlings that cannot become established under shadier or densely stocked stands. In
western Montana, Douglas-fir has replaced ponderosa in 40% of its original area, and western white
pine has been reduced by 95% due to insect and disease outbreaks (Arno et al., 2000; Keeling et al.,
2006). Over time, the density of Douglas-fir, lodgepole pine, and Engelmann spruce has increased and
replaced stands that were once composed of sparse ponderosa pine. The natural fire regime has been
further altered by harvest of large ponderosa pine trees, which left behind other fire-susceptible species
in their place. The resulting dense forests of differing composition provide habitats that represent a
departure from historic conditions, which may not support the same communities of wildlife species as
they once did.

Severe Wildfires

Wildfires that burn hot enough to kill perennial vegetation and sterilize soils over large contiguous areas,
resulting in a loss of the soil seedbank and adjacent seed sources, have extensive long-term impacts on
both ecosystem functions and habitat productivity. These fires differ from natural high severity fires in
that they are stand replacing, burning the mature trees that may otherwise be adapted to withstanding
severe fires and have evolved mechanisms to benefit from fire. Basic ecological functions disrupted by
these types of events include increased water runoff and soil loss, increased water sediment loads in
streams, loss of overhead and understory cover, and increased water temperatures due to lack of
shading. All of these factors culminate in basic changes to habitat functions and productivity for fish and
wildlife. Examples include loss of hiding cover, loss of food items for herbivores and carnivores,
emergence and expansion of invasive plant species, dense dead timber inhibiting ungulate movements,
and loss of cold-water fisheries.

Climate Change

Daily weather and longer-term weather patterns directly affect the productivity of fish and wildlife
habitats. For instance, well-timed early-summer moisture can enhance cover and forage availability.
Average or better snow pack can assure streams are well watered through the heat of summer.
However, weather patterns or actual shifts in climate can affect habitat types, water quality, species
occurrence, and overall ecological processes. Managing native habitats in a manner that is sustainable
over time and resilient to long term weather patterns and shifts in climate is important for maintaining
functional forest habitats and landscape connectivity. Employing management strategies that support a
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diversity and age class of tree species (particularly those that will be better adapted to predicted climate
patterns), control invasive species, and retain soil and water resources are critical for long-term forest
and habitat resilience. Over time, areas of biodiversity and resilience may offer priorities for
conservation and managing as refugia, particularly for climate-sensitive species (Keppel & Wardell-
Johnson, 2012). In addition to earlier recognition of the importance of wildlife habitat connectivity,
shifts in climate may also require species to move within and between intact landscapes (Carroll et al.,
2018).

Quality of Habitat

Also referred to as habitat effectiveness or productivity, this pertains to wildlife habitat features
associated with a particular area, such as hiding cover and security, forage quality and availability, water
availability, space that allows for daily movement and migration, and specific seasonal habitat features.
The effectiveness of forested habitats in supporting wildlife needs can be influenced by ecological
succession, fire, grazing by livestock and wild ungulates, timber harvest, invasive species, plant disease,
human developments, a changing climate, and other factors (Marzluff et al., 2002).

Public lands often play critical roles for buffering natural areas and providing migration corridors for
wildlife. Recreation on public lands can impact wildlife by exploitation, disturbance, habitat
modification, and pollution (Knight & Cole, 1995). As outdoor recreation activity increases in popularity,
it increases the pressure on wildlife. Wildlife react to recreation activities with behavioral and
physiological responses, such as reduced breeding success, changes in abundance, community
composition shifts, impacted energy and fitness from fleeing when encountering humans, changes in
vigilance, avoidance of disturbed areas , and death (Coppes et al., 2018). Outdoor recreation planning
should balance user demands with wildlife and their habitats and promote healthy ecological
functioning (MTFWP, 2019).

Habitat Fragmentation

As human developments or other forms of habitat conversion occur across Montana, such changes can
result in the direct loss of habitat, reduced habitat productivity, and human-wildlife conflicts (McKinney,
2002; Hansen et al., 2005; McCance et al., 2017). Eliminating or fragmenting habitats can lead to local
extirpation or reduced resilience to new stressors, such as climate change or other factors (Beller et al.,
2019; Hames et al., 2006). In addition to the direct effects of habitat conversion, there are also indirect
effects such as introduction of exotic plants, increased human activities, noises, and roaming pets
(Hansen et al., 2005; Beissinger & Osborne, 1982). Individual habitat changes in isolation may seem
minor, but effects of habitat changes can accumulate over time, magnifying their overall impact (Smith
et al., 2011; McGarigal et al., 2001; Nitschke, 2008).

Fragmentation may also restrict some species of wildlife and disrupt migrations to important seasonal
habitats. Barriers can also impede genetic flow across regions, which impacts long-term population
health (Pelletier et al., 2017; Miller & Waits, 2003; Keyghobadi, 2007). This impact is of particular
concern for large carnivores and ungulates—species that naturally exist at low densities and require
expansive home ranges through both forested and open areas (Dixon et al., 2007). Barriers to
movement and migration include physical restrictions such as fences, areas of avoidance such as busy
highways or railroads, or areas where human-wildlife conflicts may occur (particularly for large
carnivores) such as housing developments. Animal species respond differently to barriers across the
landscape and to levels of human use, making the total effect of fragmentation difficult to assess. For
example, bears will use road corridors to travel through their ranges, and consequently have seen an
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increase in human-caused mortalities by vehicle collision (Gunther & Biel, 1999). Lynx and mountain
lions move away from roads, getting pushed out of preferred habitat into less desirable areas. This
impact will only increase as more roads fragment the landscape (Basile et al., 2013). Roads add to forest
fragmentation more than clearcuts because they dissect large patches into smaller pieces and convert
forest interior habitat into edge habitat (Reed et al., 1996). In Montana, population growth patterns are
heavily concentrated in the western part of the state, in areas that correspond with heavy forest cover.
Much of this growth increases pressure on forest habitats, as it brings an influx of new house
construction further into core habitat and migration corridors (Adhikari & Hansen, 2018).

Severe, uncharacteristic disturbance of significant extent can also compromise habitat continuity and
connectivity. Damage caused by large wildfires and widespread mortality from insect and disease
outbreaks can degrade habitat within core forested areas, interrupting key migration corridors (Adhikari
& Hansen, 2018).

Identifying areas that are critical for habitat connectivity and working collaboratively across affected
agencies and land ownerships to mitigate or conserve habitats is a conservation priority identified in the
State Wildlife Action Plan (MTFWP, 2015). The 2020 Montana Action Plan for Implementation of
Department of the Interior outlined specific guidelines to improve habitat and migration corridors for
wildlife species along with secretarial orders that address individual concerns. These orders set a
pathway for state and federal wildlife agencies to collaborate and coordinate in conducting new
research and analyzing existing data sets to better define connectivity priorities.

Aquatic & Riparian Habitats

Water and associated riparian plant communities are essential to a majority of wildlife species in
Montana, and these moist areas tend to provide increased productivity, particularly within dryer
habitats (Poff et al., 2011). Deciduous tree and shrub species commonly add to the value of these
habitats. Site deterioration can occur if deciduous species are over-browsed or trampled by domestic
livestock or wild ungulates, or cleared to promote growth of hay crops, timber, or other land use
changes (MTNHP, 2010; Poff et al., 2011). These habitats can also be impacted by logging practices
within the watershed, which influences timing and intensity of annual runoff (Wang et al., 2013;
McBroom et al., 2007; Fukuyama et al., 2010). Domestic ungulates, and to a lesser extent wild
ungulates, can also reduce productivity through soil compaction and impacts to stream channel
morphology (Belsky et al., 1999). Natural succession can result in riparian sites being taken over by less
productive conifer species—shading out deciduous shrubs and trees. Invasive or introduced species,
such as Russian olive, buckthorn, tamarisk, Kentucky bluegrass, leafy spurge and houndstongue, can out-
compete native plants that wildlife species prefer (MTNHP, 2010). Non-native, invasive forage tends to
have lower nutrient value throughout the year and provides lower quality food sources for wildlife (Litt
& Pearson, 2013). The overall reduction in habitat quality and productivity is a direct threat to wildlife,
both at the individual and population level. For an in-depth discussion of aquatic ecology, see the
Aquatic Ecology section.

Anthropogenic activities including road construction, residential development, logging, and mining can
also directly impact riparian and aquatic habitats (MTNHP, 2010; Poff et al., 2011). Modifying or
removing native vegetation changes habitat features and functions; disturbing soils and compacting
surfaces can result in increased water runoff and water sediment loads, and ongoing human
development and activities can cause animal displacement and reduced habitat effectiveness within
aquatic and riparian habitats (Gaynor et al., 2018; Knopf et al., 1988; Smith, 2002; Fletcher & Hutto,
2008). Increases in sedimentation and pollution and reduced riparian canopy cover can negatively
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impact water quality for aquatic life adapted to cool, clean forested streams (Beschta et al., 1987;
Herbst et al., 2011). For an in depth discussion of water issues related to runoff and human
development, see the Water Use in Montana section.

Opportunities

Wildlife Conservation Resources

Montana Fish, Wildlife, and Parks has statutory responsibility for managing and conserving
resident wildlife in the state and to administer a variety of fish and wildlife conservation
programs.

FWP aids the USFWS in management of migratory birds, fish, and wildlife species listed as
threatened or endangered under the ESA.

The USFWS has primary responsibility for managing and recovering federally-listed species
under the Endangered Species Act. Actively managing forests where federally-listed species
occur may require special considerations to mitigate potential impacts to listed species and
support the recovery of listed species.

Professional fish and wildlife staff from a variety of government agencies and private consulting
firms can provide information on species occurrence, critical habitat areas, and how forest
management can be used to enhance or maintain habitat productivity while also minimizing
potentially negative impacts. They can also assist with determining permitting requirements.
Resources are available specifically for private landowners, which is covered under Private Land
Conservation.

Habitat Conservation Plans

Habitat Conservation Plans are subsection 10(a)(1)(B) of the ESA that provide for partnerships
with non-federal parties to conserve the ecosystems that threatened and endangered species
rely on.

These are agreements between a landowner and the USFWS in which the landowner agrees to
comply with specific conservation initiatives for a federally-listed species (HCP, n.d.).

This aids the landowner by defining what management activities are appropriate within the
habitat of a listed species, and provides assurances that the government will honor the
agreement without additional limitations to activities conducted on the land.

Without HCPs, landowners are not able to apply for incidental take permits, which allow the
landowner to legally proceed with an activity that would otherwise violate the ESA by unlawfully
causing harm to a listed species.

Montana has 3 active HCPs, covering approximately 1.5 million acres (USFWS, 2020).

0 The Montana Department of Natural Resources and Conservation HCP covers land
throughout the western portion of the state, managing more than 629,000 state-owned
acres for optimal habitat use by five target species for the next 50 years and with the
intention to add more land as they can (DNRC, 2011)

0 The Plum Creek Native Fish HCP manages over 969,000 acres of land for optimal habitat
use by four target species.

0 The Burlington Northern and Santa Fe Railway Company Grizzly Bear HCP covers land
in the Middle Fork Flathead River Corridor, which forms the southern boundary of
Glacier National Park and lies north of the Great Bear Wilderness. This HCP is specific to
railroad operations that may directly or indirectly impact grizzly bears.
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Candidate Conservation Agreements

A Candidate Conservation Agreement is a formal agreement between the USFWS and one or more
parties to address the conservation needs of proposed or candidate species, or species likely to become
candidates, before they become listed as endangered or threatened. Landowners voluntarily commit to
conservation actions that will help stabilize or restore the species with the goal that listing will become
unnecessary. Candidate Conservation Agreements may benefit landowners in several ways:

1. If the actions preclude listing, the landowner is not regulated by the Endangered Species Act.

2. If the conservation actions are not sufficient and the species is listed, the Agreement
automatically becomes a permit authorizing the landowner incidental take of the species. Thus,
the agreements provide landowners with assurances that their conservation efforts will not
result in future regulatory obligations in excess of those they agree to at the time they enter
into the Agreement.

3. Forlandowners who want to conserve the species or want to manage habitat on their land, the
Agreement provides an avenue to potential federal or state cost-share programs.

Existing Strategies

Planning Resources

FWP, along with partner agencies and organizations, has conducted extensive work identifying species
distribution, habitat priorities, conservation strategies, and guiding documents. With ongoing
monitoring, baseline studies, research, and modeling, information on habitat priorities continues to be
refined and updated. These resources do not override federal strategies for the recovery of threatened
and endangered species nor the direction contained in federal land and resource management plans
from USDA FS and BLM. The following information resources on this topic are publicly available and
intended to be used in concert with existing conservation and habitat management strategies:

e The Crucial Areas Planning System was developed to provide useful and non-regulatory
information during the early planning stages of development projects, conservation
opportunities, and environmental review. The web-based GIS system is available for public use
through FWP’s website, under “Fish and Wildlife” and then “Crucial Areas Assessment.” The
system is a coarse scale reference, with data resolution to 1 square mile or at the waterbody
level.

e The State Wildlife Action Plan identifies species and community types of greatest conservation
need and their associated threats and conservation strategies.

e The Forest Legacy Assessment of Need, which is being updated in concert with this Forest Action
Plan, provides a layout of conservation priorities for “working forests” that encompasses wildlife
habitat attributes and a variety of other ecosystem services.

e The State Wildlife Grant program was created in 2000 by the USFWS in order to support state
fish and wildlife conservation plans nationwide. State Wildlife Grant funds are used for the
development and implementation of programs that benefit wildlife and their habitat and
include species that are not hunted or fished.

e The 2020 version of the Montana Action Plan for Implementation of Department of the Interior
Secretarial Order 3362: “Improving Habitat Quality in Western Big-Game Winter Range and
Migration Corridors,” identifies priorities and provides funding for habitat conservation and
restoration efforts targeting mule deer and elk in forested portions of Montana.
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Other Map Layers: FWP also maintains finer scale maps of priority habitats, species
distributions, and in some cases predicted distributions for individuals and groups of fish and
wildlife species.

The Montana Natural Heritage Program maintains and distributes information on the status,
distribution, and ecology of fish and wildlife, invertebrates, vascular plants, bryophytes, lichens,
and ecological systems.

The U.S. Fish and Wildlife Service houses information specifically pertaining to federally-listed
species and associated critical habitats.

Each of these resources serves as a general reference for early planning and anticipating potential future
forest management concerns. Forest management planning is most effective when landowners and
managing agencies contact state and federal wildlife staff early in the planning process. The resources,
information, and requirements of the above strategies help to inform appropriate management
regarding forestry operations, minimizing human-wildlife conflict, and private land conservation as
discussed below.

Forestry

Simultaneously managing forest conditions to benefit fish and wildlife habitat while managing public
and private forests through silvicultural planning and prescriptions helps ensure wildlife sustainability
and, in many cases, results in habitat improvement for targeted species groups.

Silvicultural practices can affect plant community composition, seral stage, and structure;
invasive species occurrence and abundance; habitat security; stream temperature and sediment
loads; and a variety of other habitat characteristics.

Montana’s voluntary Forestry Best Management Practices and the Stream Management Zone
statute serve to provide basic protections for soils, streams and wetlands, and riparian habitats.
Fish and wildlife habitat values vary from area to area and may also be influenced by
management of adjacent lands. Land managers should consider the potential for their
management prescriptions to meet their goals in the context of individual species needs and
adjacent land uses.

0 Forinstance, building a road network into an area that provides security for ungulates
could result in displacement to adjacent habitats. If such a treatment took place in an
area where there is plenty of alternative security habitat, this impact may be minimal.

0 If the same activity were to occur in an area where security is limited, the treatment
could be deleterious and may even be cause for other management challenges, such as
displacement of public wildlife from public to private lands.

Management that emulates natural disturbances and reduces the risk of catastrophic wildfire
can improve forest conditions and promote wildlife habitat into the future.

Human-Wildlife Conflict & Co-existence
Forested habitats are subject to a variety of uses beyond forestry including livestock grazing, recreation,
transportation, and exurban development.

Some uses, such as grazing and recreation, can be conducted in a manner that is compatible
with habitat values or may even serve as a habitat enhancement.
Other uses, including human developments, can be difficult to design to reduce impacts.
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e |dentification and conservation of key habitats is often the most effective approach for
minimizing threats to fish and wildlife.

e For all substantial uses of forest land, involving professional fish and wildlife staff early in the
planning process is key for understanding potential impacts and mitigative options.

e Montana Fish, Wildlife & Parks provides information to landowners on ways to minimize wildlife
conflicts and more effectively coexist with wildlife.

Private Land Conservation

Priority wildlife habitats extend across public and private lands. Whereas laws and government policies
may help in managing priority wildlife habitats on public lands, private land habitats require different
approaches. Private property rights and landowner goals are always of first consideration when working
with private landowners. Landowners have many management options for their forest lands, some of
which may be detrimental to wildlife habitat values or may even cause wildlife conflicts, such as a
housing development in occupied wildlife habitat. Montana has a diversity of conservation
organizations, agencies, and programs that operate across the state to advance voluntary incentive-
based approaches to conserving natural resource values. The tools these agencies and organizations
employ include technical assistance, cost-share programs, conservation easements, and even various
forms of land acquisition. The following are a few resources available to private landowners who may be
interested in pursuing habitat improvements and conservation:

e The Forest Legacy Program helps conserve privately-owned working forests. This competitive
grant program is administered by the U.S. Forest Service and implemented by Montana Fish,
Wildlife and Parks. The program helps pay for strategic conservation easements and high
priority land acquisitions that are of national significance.

e FWP has a variety of other habitat programs to help landowners meet their wildlife stewardship
and conservation goals.

e The Montana Association of Land Trusts is a conglomeration of land trusts and other
conservation organizations; this is a good starting point for learning about land conservation
options and which entities might serve a landowner’s specific needs.

e The DNRC Service Forester Program provides support for private landowners interested in
conducting forest management actions on their land. Service foresters provide technical
assistance and expertise to develop stewardship plans, identify funding opportunities, and
provide recommendations on forest harvest planning, insect and disease management, wildfire
mitigation, and other considerations.

e USDA Natural Resources and Conservation Service offices provide technical support and Farm
Bill cost-share programs that include management of privately-owned forests.

e County Extension Offices and Forestry Stewardship Workshops (administered by Montana State
University Extension Forestry) provide education and technical support for establishing
objective-based forest stewardship plans.

e Various conservation organizations and local sporting groups also provide supplemental funding
and volunteer workforces for improving or conserving habitats. Such groups include the Rocky
Mountain Elk Foundation, Mule Deer Foundation, and the National Wild Turkey Federation.

Data & Program Gaps

The field of wildlife conservation benefits from ongoing research and modeling to help answer a variety
of questions, such as how fish and wildlife use their habitats, how they move across landscapes, what
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habitat characteristics are most suited to sustaining populations, and how changes in habitat affect their
productivity.

o New findings and new research questions are constantly emerging.

o Wildlife biologists must adapt management strategies based on the latest science.

e FWP, USDA FS, and partners have a considerable history of investigating management-pertinent
topics, including topics that involve forest species and forested habitats.

0 Among current research topics, FWP and partners are collaborating on more complete
and accurate statewide delineation of key travel zones and travel impediments for
ungulates and carnivores.

0 Movements include daily movements, seasonal migrations, and routes that support
genetic connectivity between populations.

0 A better understanding of this topic will help guide priorities for investing in habitat
conservation, identifying and mitigating impediments to animal movements,
collaborative landscape planning, and considering different forest treatment options.

The 2015 State Wildlife Action Plan identified species of greatest inventory need, which are species at
risk of extirpation but for which there is very little data on the population status.

e FWP is systematically working to address these data gaps but funding is very limited; typically
these species are difficult to survey due to their remote locations, low densities, and unique life-
history adaptations.

e There is no consistent estimate of population status for the vast majority of Montana’s wildlife
species. Large-scale trends in abundance are largely unknown for many species.

e For the past several years Congress has made an effort to make supplemental funds available
for management of fish and wildlife species of greatest conservation need as determined by
state fish and wildlife agencies.

Aquatic Ecology

This section describes aquatic ecology through four focus areas: forest and ecosystem health; aquatic
ecological systems; climate change; and freshwater riparian conditions. For more detailed information
on water resources and human use, see the Water Resources section.

In Montana, water connects terrestrial and aquatic ecosystems, providing crucial habitat and ecosystem
services from snow-fed or glacial headwaters to forested streams, wetlands, rivers, and lakes.
Maintaining aquatic ecosystem health in Montana, as throughout western North America, requires a
focus on large-scale landscape conservation (Noss et al., 2002; Hauer & Muhlfeld, 2010). Aquatic
ecosystems have been impaired due to impacts from a wide range of historical and current land uses.
Specifically, the waste products generated by many land uses (e.g., mining, road building, agricultural
activities) are transferred directly to aquatic ecosystems through runoff, either during spring snowmelt,
rainfall, or irrigation. Human needs place a disproportionate demand on aquatic resources relative to
neighboring terrestrial lands, which compound downstream as streams and rivers converge.

The anticipated changes in Montana’s climatic conditions will alter air temperature, precipitation, and
snowpack in ways that will shift hydrologic regimes of river and stream networks, shrink or eliminate
isolated wetlands, and put additional stress on groundwater, surface water reservoirs, and water
delivery systems (Whitlock et al., 2017).
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What is an aquatic ecosystem?
Aquatic ecosystems support a wide range of organisms, including fish, amphibians, plants, invertebrates,
and microorganisms. Aquatic biodiversity is a critical consideration in water conservation, restoration
projects, and water resource management. Concern regarding the biological health of wetlands, rivers,
and lakes has spawned the concept of ‘ecosystem services’ as a means to assess the societal value
provided by different natural environments such as aquatic environments. While this lens can focus on
larger species of commercial value (e.g., fish), it is widely accepted that healthy waters require the full
spectrum of organisms as part of a functioning aquatic ecosystem.

Current Conditions & Trends

Forest Influence on Aquatic Ecosystem Health

In addition to providing direct material and human health benefits, Montana’s forests support vital
aquatic ecosystem services. Linked upland and aquatic forested ecosystems provide a range of services
that humans depend on, including flood mitigation, water filtration, improved soil fertility, preventing
runoff and sedimentation, buffering against drought, and protecting critical drinking water resources
(Karjalainen et al., 2010; Tkacz et al., 2008). For their primary drinking water supply, more than 44
municipalities in Montana depend on surface water sources whose headwaters are in forested areas—
mostly on public land. For these communities, healthy aquatic ecosystems have direct impacts on
downstream water quality and human health. Maintaining overall forest health in these watersheds,
including wetland cover, stream buffers, and native vegetation, has direct positive benefits on stream
health and water quality (Horner et al., 2001). Conversely, dense and overgrown forests or those that
have been degraded near streams, wetlands, ponds, or rivers have limited ability to provide those
ecosystem services for ecological and human benefit.

Wildfire & Aquatic Ecosystem Health

A large body of existing research explains how wildfires impact stream temperatures, sediment runoff,
nutrient cycles, and food webs (Mahlum et al., 2011; Spencer et al., 2003). Wildfires can increase
erosion, stream sedimentation, and large woody debris presence in streams; this can hinder or enhance
individual ecological functions, which can shape and maintain the integrity of aquatic ecosystems.
Wildfire also has an immediate impact on the physical, chemical, and biological characteristics of
freshwater habitats, as well as lasting effects on aquatic systems, depending on the severity of the
wildfire and upland forest recovery following wildfire. During a severe wildfire, nutrient levels,
particularly nitrogen and phosphorus, increase sharply when ash and sediment enters the water. These
excess nutrients are leached out of upland areas at abnormal rates and can contribute to harmful algal
blooms and low dissolved oxygen levels, both detrimental to aquatic health. The effects of wildfire on
water chemistry can last many years after a wildfire event, with nutrient concentrations increasing
periodically, especially during spring run-off (Spencer et al., 2003). For a deeper discussion of fire effects
on the landscape, see the Wildfire Risk section.

Aquatic Ecological Systems

Healthy watersheds and aquatic habitats are vital for sustaining productive and diverse aquatic
resources across the ecosystem. Freshwater habitats—lakes, rivers, streams, ponds, and wetlands—
occur throughout the state of Montana. The state Water Management Bureau has organized surface
and groundwater management based on regional watershed basins, consisting of four major river
basins: Clark Fork/Kootenai River Basins, Lower Missouri River Basin, Upper Missouri River Basin, and
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Yellowstone River Basin (DNRC, n.d.; Figure 30). Each watershed basin has a specific water plan,
prepared by DNRC, that outlines the socioeconomic impacts, water use profile, and environmental
concerns associated with the watershed. The technical information that contributes to water plans
includes surface water reports and groundwater reports.

Figure 30. The major river basins of Montana (DNRC, 2020).

[ssues, Threats, & Challenges

Threats—which are considerable and diverse—to Montana’s aquatic ecosystems and their associated
biodiversity include wildfires, climate change, land use change, novel disease, and threats posed by
invasive species. Ecological changes are commonly the result of complex interactions among multiple
stressors, and this change often continues long after the stressors are relaxed (Craig et al., 2017; Likens
et al., 1970; Trombulak & Frissell, 2000). 80% of all water in Montana originates as snow or rain (as
opposed to flowing into the state in rivers that originate elsewhere), which is why it is considered a
headwaters state (DNRC, 2015). Developing management strategies for the sustainable use of water
resources will require a deeper understanding of the underlying mechanism behind forest ecosystem
dynamics and water-land interactions.

Climate Change

Changes to climate are the principle drivers of change for water resources. Climate change affects
where, when, and how much water is available. Annual streamflow, or the amount of runoff generated
by a watershed throughout the year, is affected by the quantity and timing of rainfall, snowmelt runoff,
groundwater discharge, and glacial runoff. Snowpack in Montana is declining in the mountains east and
west of the continental divide, with the decline since the 1980s being the most pronounced (Whitlock et
al., 2017). Warming temperatures are expected to reduce snowpack at mid and low elevations, with a
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shift toward earlier snowmelt. This means that spring runoff associated with snowmelt will occur earlier
in the year, reducing late-summer water availability in watersheds that rely on snowmelt as a primary
source of water (Whitlock et al., 2017) With snowmelt occurring earlier and in a shorter duration, the
potential for streamflow volumes to exceed the capacity of the water body are greater, which increases
risk of flooding. The influence of climate on snowpack is one of the major linkages between climate
change and water supply (Whitlock et al., 2017).

Aqguatic communities are adapted to periodic flooding, but floods beyond the range of natural variability
have the potential to drastically alter floodplain structure, function, and associated riparian
communities (Hjalten et al., 2016). Floods can move large amounts of soil, sand, gravel, silt, and
nutrients, depositing the debris downstream as the velocity slows. Floods also transport aquatic
organisms themselves and can result in widespread mortality of specific populations of species that may
not be able to return to their original territory or adapt to their new habitat. Both the loss of substrate
upstream and the sudden increase of substrate downstream impact aquatic ecosystems.

Increased temperatures will not only affect snowpack, they will also have impacts on all the processes
involved in the water cycle (Figure 31). Climate warming will increase the speed of evaporation in
seasonal wetlands, water sources that are vitally important to fish and amphibian species, as well as
insects and plants (Sepulveda & Ray, 2017). These low-lying floodplains have changed over time, partly
due to human alterations. In Yellowstone National Park, long term monitoring of wetlands and their
associated amphibian populations has shown an alarming trend. The number of seasonal wetlands has
decreased sharply, and those that have not dried and disappeared entirely have been less able to
support amphibian populations (McMenamin et al., 2008). Amphibian populations, being extremely
sensitive to changes in the aquatic environment, have been used as an indicator species for overall
understanding of environmental degradation.

Figure 31. The water cycle of evaporation, condensation, and precipitation. (NOAA, n.d.).

Ecosystem Engineers: The Case for Beavers
Post-settlement human activity in Montana has severely altered floodplain structure and function.
Historically, beavers (Castor canadensis) were present in much greater numbers before European
colonization (Wohl, 2006). Beaver dams increase riparian vegetation, raise water levels, reduce the
effects of peak flows from floods, and prevent sediment from being transported downstream
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(McCullough et al., 2005). Dams form low-flow areas within the water body, adding fish cover and
breeding habitat for amphibians, as well as increased habitat suitability for some aquatic insects (Marcus
et al., 2002). Beavers are widely known as “ecosystem engineers,” providing structure to wetlands and
streams, and changing nearby forest structure. Beaver-dammed riparian corridors have also been shown
to remain unaffected by wildfire when compared to similar riparian areas without beaver dams. Beaver
activity plays a significant role in riparian vegetation fire resistance and refugia creation (Fairfax &
Whittle, 2020).

The large reduction in beaver populations is a leading cause of the loss of wetland habitat and
deteriorating riparian ecosystem health (Marston, 1994). Natural resource managers around Montana
are working to reintroduce beavers or install “beaver analog” devices to targeted watersheds; the goal is
to increase water storage capacity and restore riparian functions to provide more cool, clean water for
downstream needs.

Water temperature is an important trait of aquatic habitats and a primary driver for the distribution of
aquatic species (Herb & Stefan, 2011). Water temperature is used to classify streams and aquatic species
and also affects and controls macroinvertebrates that serve as food sources (Durance & Ormerod,
2007). The effects of climate change on fresh waters have already been seen, with decreased ice cover
duration on lakes and rivers, warming temperatures shifting the species composition of fish
assemblages, and the subsequent altered trophic dynamics of aquatic species (Buisson et al., 2008).
Cold-water sources are maintained by a combination of hydrological and climatological processes, such
as groundwater inflow rate and temperature, riparian shading, stream width, and snow and ice. Cold
water streams provide crucial habitat for many of Montana’s aquatic species, including federally-listed
bull trout. As air and water temperatures rise with continuing climate changes, the impact on aquatic
species will be seen in a loss of habitat, non-native species invasions, species distribution changes and
loss of biodiversity, and widespread extinction of cold-water reliant species (Chu et al., 2005).

Climate Change & Species Displacement
Bull trout, an endangered native fish species, require cold-water streams to thrive. The increase in water
temperatures due to climate change have caused bull trout to shift their distribution upstream, as they
seek access to cooler habitats (Eby et al., 2014). Species like bull trout that require cold-water streams
will likely be reduced in distribution as they move toward cold headwater streams to survive. Warmer
waters favor introduced salmonid species that directly compete with bull trout for resources and can
also hybridize with them, potentially breeding them out of existence. Furthermore, warm-water fish
species can move out of their normal ranges into areas that used to be occupied by cold-water species.
This change in species composition can ripple across the ecosystem, affecting other aquatic species such
as the plants and insects that fish consume.

Drought is a climate feature that varies from region to region and can have broad and devastating
environmental impacts (Whitlock et al., 2017). Driven by both climate and human-related factors,
hydrological drought is characterized by reduced water levels in streams, lakes, and aquifers. Of specific
concern is the duration of drought, which can be seasonal (lasting for months), or persistent (spanning
multiple years). In Montana, seasonal drought is common, though the historical record of precipitation
has shown long periods of persistent drought. Drought causes decreased water levels, which in turn lead
to increased water temperatures in streams, rivers, and lakes.
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According to the Montana Climate Assessment, lower flows are a concern for multiple reasons, such as:

e Projected increase in the severity of seasonal drought;

e Short-term drought during the warmest months can test water supply infrastructure and have
severe consequences for both human and natural systems;

e Projected increases in streamflow earlier in the year can make maintaining stream flows during
warm season months more difficult, and will likely require reconsidering water storage and
reservoir management; and

e Rising stream and air temperatures will have catastrophic impacts on some aquatic species.

Land Use Change

The strong linkages between waters and their contributing basins suggest that land use and land use
change can have dramatic influences on aquatic ecosystems. Agricultural, industrial, and urban land
uses can alter aquatic ecosystems in unique but significant ways. Nutrient inputs, introduction of
contaminants, water withdrawals, flood and erosion control, and habitat alterations all pose significant
threats to Montana’s aquatic ecosystems (Henderson et al., 2017). Similarly, vegetation or land use
changes, particularly in forested watersheds, contribute more to reductions in aquatic biodiversity
relative to stresses related to climate change (Kuemmerlen et al., 2015).

Water and associated riparian plant communities are essential to a majority of wildlife species in
Montana, and these moist areas tend to provide increased productivity, particularly within dryer
habitats (Poff et al., 2016). Deciduous tree and shrub species commonly add to the value of these
habitats. Site deterioration can occur if deciduous species are over-browsed, trampled by domestic
livestock or wild ungulates, or cleared to promote growth of hay crops, timber, or other land use
changes (MTNHP, 2010; Poff et al., 2016). Domestic ungulates, and to a lesser extent wild ungulates, can
also reduce productivity through soil compaction and impacts to stream channel morphology (Belsky et
al., 1999).

Natural succession can result in riparian sites being taken over by less productive conifer species, which
shade out deciduous shrubs and trees. Invasive or introduced species, such as Russian olive, buckthorn,
tamarisk, Kentucky bluegrass, leafy spurge and houndstongue, can out-compete native plants that
wildlife species prefer (MTNHP, 2010). Non-native, invasive forage tends to have lower nutrient value
throughout the year and provides lower quality food sources for wildlife (Litt & Pearson, 2013). The
overall reduction in habitat quality and productivity is a direct threat to the success of wildlife, both at
the individual and population level.

Anthropogenic activities including road construction, residential development, logging, and mining can
also directly impact riparian and aquatic habitats (MTNHP, 2010; Poff et al., 2011). Modifying or
removing native vegetation changes habitat features and functions. Disturbing soils and compacting
surfaces can result in increased water runoff and water sediment loads. Ongoing human development
and activities can cause animal displacement and reduced habitat effectiveness within aquatic and
riparian habitats (Gaynor et al., 2018; Knopf et al., 1988; Smith, 2002; Fletcher & Hutto, 2008). Increases
in sedimentation and pollution and reduced riparian canopy cover can negatively impact water quality
for aquatic life adapted to cool, clean forested streams (Beschta et al., 1987; Herbst et al., 2011). For an
in-depth discussion of water issues related to runoff and human development, see the Water Use in
Montana section.
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Emerging Diseases
Disease is an emerging threat in aquatic ecosystem conservation. Disease has been implicated in fish
and amphibians population declines in Montana; however, understanding of these threats and their

interactions with habitat alteration, increased recreational use, and climate-induced hydrologic changes
is limited.

Aquatic Invasive Species

The large and sometimes irreversible impacts of aquatic invasive species on aquatic ecosystem health
have been well studied. For this reason, state and federal agencies are working to protect Montana’s
uninvaded waters and conserve strongholds for native and sensitive species (Rieman et al., 2000;
Mubhlfeld et al., 2014). In Montana, a comprehensive monitoring program consisting of surveillance
activities and boat check stations is helping to protect Montana’s waters and educate an ever-increasing
number of users to the threats of AIS. New, technological surveillance tools will be used to complement
ongoing surveillance activities and will include the deployment of DNA-based detection tools at U.S.
Geological Survey flow monitoring stations (Sepulveda et al., 2019). When distributed state-wide, these
tools provide a framework for continuously surveilling some of Montana’s most used—and vulnerable—
aquatic resources. For more information on aquatic invasive species, see the Invasive Species section.

Opportunities

Balancing the threats of catastrophic wildfire, land use change, habitat loss and fragmentation,
increased recreational pressures, invasive species, and climate change with aquatic resource protection
calls for systematic conservation planning (Leonard et al., 2017). Such an approach involves a publicly-
transparent planning process that focuses on identifying threats and vulnerabilities as well as prioritizing
lands and waters that support functioning ecosystems and maintain biodiversity. In addition, relevant,
robust, unbiased science will need to:

e Inform planning and subsequent policy;

o Help identify and assess current and future threats to Montana’s aquatic ecosystems;

e Reduce uncertainty associated with real-world problems that aquatic resource managers face;
and

e Aid in the protection of Montana’s intact aquatic ecosystems and conservation of its world-class
wildlife and fisheries.

Existing Strategies

e Agquatic invasive species monitoring programs.

e Forest planning and conservation of watersheds can be accomplished by watershed-specific
restoration strategies, developed by coalitions throughout the state, and guided by a science-
based, community-focused approach to watershed management.

e The USFWS has many aquatic-focused programs to facilitate water stewardship, including six
Fish and Wildlife Conservation Offices that focus on managing populations and habitats by
partnerships to conserve fisheries and wildlife. These offices:

0 Provide support to tribal fisheries and wildlife management programs, and provide
assistance to stakeholders on both fish and wildlife issues.

0 Monitor and control invasive species.

0 Evaluate native fish stocks and their habitats, and restore habitat through the National
Fish Passage Program and the National Fish Habitat Partnership.
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Develop aquatic conservation strategies with Montana DNRC to protect three fish
species covered by Habitat Conservation Plans, and contribute to habitat restoration
and rehabilitation to habitats that may have been affected by past DNRC forest
management strategies.

e Montana Water Center: investigate and resolve water issues in Montana by fostering water-
resource stewardship and sponsoring statewide water-related research.

(0]

(0}

Graduate student water resource fellowship provides financial support through the
annual Water Resource Fellowship Program. The goal is to support graduate students
who research water resources.

Faculty seed grant program: available to support water-related research for early-career
faculty members.

e In cooperation with USGS, the National Institutes for Water Resources provides support for
research that improves and enhances the nation’s water supply.

e Montana Wetland Council, a network of diverse interests who work to conserve and restore
wetland and riparian ecosystems, developed the statewide “Priceless Resources: A Strategic
Framework for Wetland and Riparian Area Conservation and Restoration” plan. The plan:

(0]

(0]

Encourages protection of Montana’s wetland resources through restoration, protection
and management, mapping, monitoring and assessing, land use planning, public
education and communications, and policy tools, with a focus on vulnerable and
impacted wetlands; and

Facilitates participants’ understanding of work being done to ensure cross-collaboration
and access to useful information for informed management decisions.

Participants include federal and state agencies, tribal governments, local governments,
non-profit organizations, and the private sector.

e Montana Aquatic Resources Services is a nonprofit organization founded out of concern for the
rapid degradation of aquatic resources in the state of Montana. Funding sources and grant
opportunities are primarily market-based and allocated to projects that enhance stream and
wetland functions, conserve clean water, and improve fish and wildlife habitat. The nonprofit:

0 Collaborates with public and private land managers to leverage restoration dollars to
maximize habitat values;
O Bridges the gap between resource impacts and restoration of wetlands and streams;
0 Targets restoration efforts at rare, threatened, and critical aquatic habitats; and
0 Relies on the expertise of restoration and resource professionals statewide to identify
high quality, ecologically significant restoration projects.
Data & Program Gaps

e Better understanding of the intersection of climate change and water demand and/or water
management is necessary.

(0]
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New solutions are required to balance multiple, and sometimes competing, demands for
water in the context of changes to water supplies (Poff et al, 2016).
Communication and collaboration among stakeholders, including universities, agencies,
non-governmental organizations, and citizen groups is crucial.
= Regional basin water plans in Montana have laid the foundation for regional
understanding of water use and management across the state.

e Improving the accuracy of climate-hydrology projections specific to Montana
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Despite the confidence that the direction of projected changes from downscaled
modeling of climate-hydrology are true, we have less understanding of the magnitude of
change for specific river basins.
We know that groundwater-surface water interactions are critical for projecting climate
change impacts on water resources (particularly in snowmelt-dominated watersheds),
but these interactions are not typically integrated in hydrologic models.
= Hydrological models are linked to the water cycle; climate-related changes in
components of the water cycle (such as evapotranspiration) can be difficult to
quantify.

e Maintaining and expanding the water monitoring network:

(0}

Continued investment is necessary to support the monitoring network of weather
stations, streamflow gages, water temperature, groundwater wells, and snowpack
monitoring, all of which are crucial in tracking changes in the water cycle across
Montana.
= Reliable snowpack measurements are essential for estimating water supply and
assessing the risk of drought or floods.
= USGS and NRCS have recorded snowpack and streamflow since the 1930s and
provide an extensive resource for understanding the historical range of
snowpack and streamflow across the state.
= The Montana Bureau of Mines and Geology tracks long-term groundwater-level
change in the state’s principal aquifers.
=  DNRC’s 2015 State Water Plan modeled climate change scenarios to better
understand the potential effects of climate trends on future water supplies in
Montana.

e The 2015 Montana State Water Plan made recommendations to better prepare the state to
understand and manage its aquatic resources, such as:

(0]
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Increase water use efficiency and water conservation;

Expand efforts to quantify surface water supplies and availability;

Support and expand Montana’s existing drought preparedness and planning efforts;
Improve and expand efforts to characterize groundwater;

Provide sufficient protection for instream flows within the prior appropriation
framework to maintain aquatic and riparian systems;

Support proactive, coordinated efforts to reduce invasive species and protect
endangered species in Montana; and

Encourage collaboration, coordination, and communication across local, state and
federal agencies, and tribal governments.

Human & Community Health

Air Quality

As a sparsely populated state without major urban centers that is renowned for its amazing vistas,
stunning, intact landscapes, and big skies, maintaining excellent air quality is extremely important to
Montanans. While the state enjoys excellent air quality overall, increasingly long and more severe
wildfire seasons, the need for fuels management, and prescribed burning all impact Montana’s airsheds.
Summer wildfires in the state and throughout the Pacific Northwest and Western Canada cause

Draft 2020 Assessment of Forest Conditions 107



significant smoke impacts to communities throughout the fire season. During the winter, inversions trap
pollutants in the valleys, which limits the days that prescribed or open burning may be conducted safely.
Each of these factors influences how agencies must work to coordinate and regulate air quality across
the state and beyond to reduce the impacts of hazardous smoke to the public, while accomplishing
necessary wildfire fuel reduction projects.

The Department of Environmental Quality Air Quality Bureau regulates air emissions through permitting
and compliance processes and works closely with other agencies to communicate with the public about
air quality considerations and hazards. The Air Quality Bureau’s Smoke Management Program
coordinates with all federal, state, and private entities interested in conducting burning activities within
the state of Montana. Intentionally planned burning activities in Montana are conducted primarily for
two reasons, either to remove slash following timber management at small or large-scale sites to comply
with Montana’s HRA Laws, or to accomplish land management goals benefiting wildlife habitat or fuels
management using prescribed fire.

Specific requirements in the Administrative Rules of Montana (ARM, 17.8, Subchapter 6) describe the
process to authorize burns. Burning from both major and minor sources can have significant impacts on
air quality, so the Smoke Management Program directs all burners to follow best smoke management
practices in order to minimize negative effects.

ARM 17.8, Subchapter 6, defines a “major open burning source” as any source which emits more than
500 tons of carbon monoxide (CO) or 50 tons of any other pollutant per calendar year. The term “minor
open burning source” is defined as any other source which does not meet this threshold.

Major burners work in conjunction with the Montana-ldaho Airshed Group to determine the ideal time
to conduct large controlled burns. The Montana-ldaho Airshed Group consists of multiple stakeholders
including tribal, federal, and state agencies, as well as private companies and non-governmental
organizations.

Decisions to approve these burn projects are based on atmospheric conditions, acreage, fuel loading,
airshed capacity, and elevation.

Current Conditions & Trends

Similar to other forests throughout the West, Montana’s fire seasons are becoming longer and more
severe. Increasingly, Montana experiences megafires—those over 100,000 acres—and the average fire
season is 40 days longer than it was 30 years ago. Severe fire conditions can lead to poor air quality; not
only can they have serious impacts on human health, but they present significant economic impacts
(Nolen, 2016). Smoke contributes particulate matter to the atmosphere, which presents different
hazards to different populations, and the effects can range from moderate annoyance for healthy
individuals to life-threatening conditions for at-risk populations.

According to the American Lung Association, Montana is home to six of the 25 counties in the US most
affected by short-term particle pollution: Ravalli, Lewis and Clark, Missoula, Lincoln, Silver Bow, and
Flathead (ALA, n.d.). For reference, there are 3,007 counties in the United States.

The city of Missoula ranks as the fifth-worst affected by short term particle pollution, and eleventh for
year-round particle pollution (ALA, n.d.).

Air quality across the state is highly variable depending on location, time of year, and the severity of the
wildfire season. During the winter, strong high-pressure systems decrease atmospheric mixing and
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dispersion, which results in smoke becoming trapped in bowl-shaped valleys across much of western
Montana. Smoke can linger for days until an unsettled weather system moves through. Many of these
areas are also significant population centers in the state, meaning that communities are often more
heavily impacted by compromised air quality. In summertime, wildfire smoke can cause significant
impacts even on the open plains of the central and eastern parts of the state depending on wind and
other weather patterns.

Factors like these have led state governments in Montana and Idaho to develop coordinated policies to
address the quantity, timing, and public understanding of air quality in the region. While we can’t
control the smoke from wildfire, we can regulate air pollutants from other sources and help prepare
communities for unhealthy air days. In the shoulder seasons and in winter, this same topography traps
smoke from prescribed fires and minor open burning, including wood stoves, and other anthropogenic
sources.

The cooperation through the Montana-ldaho Airshed Group has resulted in a large number of requested
burns being approved. In 2019, the Montana DEQ approved 95% of the proposed burns. Similarly, that
percentage was 90% in 2018 and 93% in 2017. Of 4,827 total units requested in the AMS system in 2019,
4,628 were approved and 218 were restricted. This represents a 95% unit approval rate for 2019.
Acreage-wise, there were 331,726 acres requested through the AMS system in 2019. 314,301 acres
were approved, and 17,425 acres were restricted. However, the timing of burn approval can be
suboptimal if it occurs outside the ideal time window for achieving desired conditions for residual-slash,
wildlife habitat, and other resource objectives.

The current process ensures efficient communication between the coordinating group and Montana
DEQ. Burners can request to burn days in advance, and DEQ works with major burning sources to
determine the ideal timing to complete prescribed burns. DEQ aims to approve as many burns as
possible, provided that atmospheric conditions are ideal for burning.

ARM 17.8.6 also states that major open burning sources must conform with Best Available Control
Technology (BACT). With open burning, BACT guidelines include building piles properly to minimize
smoke production and choosing to ignite on days with good ventilation. Coordinating burns through the
Airshed Management System helps burners comply with BACT and helps DEQ manage the amount of
smoke emitted from prescribed fires.

In contrast to the severe health risks that particulate pollutants present for Montanans, the state ranks
as one of the healthiest for ozone levels due to its low population density. Industrial facilities and vehicle
exhaust are two common sources of NOx and VOC which react with sunlight to form tropospheric
ozone. Unhealthy ozone levels are more common on hot, sunny days in densely populated urban areas
with heavy vehicle use. Montana’s low population density contributes to healthier ozone levels.

Issues, Threats, & Challenges

Regarding air quality, impediments to burning include: meteorology, topography, understanding of the
smoke management program, and airshed capacity.

Meteorology and topography can be a challenge to accomplishing prescribed burning. Atmospheric
inversions contribute to poor air quality in valleys, especially in the winter months. Western Montana’s
rugged geography makes certain locations especially prone to inversions.
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Inversions occur when cold, dense air settles in valleys with a layer of warm air aloft, resulting in a
vertical temperature profile which increases with height. The typical temperature-elevation relationship
is inverse. This setup allows for very little atmospheric mixing, because the cold air at the valley floor is
denser than the warm air aloft, trapping any low-lying pollutants below the inversion layer. During the
winter months when the sun angle is low, valleys receive very little solar radiation and heating, which
makes it very difficult for cold air in the valleys to warm up and mix out. Inversions can be very
persistent in the wintertime, lasting for days, or in some cases, weeks.

Another issue is the burner’s understanding of the burn permit process, including confusion for both
major and minor burners about “burn seasons.” While the open burning rules (ARM 17.8.601) have
allowed burning during the wintertime, DEQ has historically restricted open burning from December 1 —
March 1. Understanding the importance of open burning as a way to mitigate impacts from wildfire
during the summer, DEQ now supports open burning year-round. The permitting process is different
throughout the year and this is what is not well-understood by burners wanting to obtain a permit and
burn legally.

Airshed capacity can be considered a threat to prescribed fire. Beyond open burning and wildfire smoke,
wood stoves also impact Montana’s air quality. There are many areas in Montana where wood stoves
are widely used as a primary heating source during the wintertime, which is also when inversions are
frequent. Preexisting smoke from wood stove usage can occasionally reduce the amount of open
burning that is approved due to airshed capacity. When air quality is already at a level which could cause
health impacts, DEQ must consider how much additional smoke will be emitted from open burning. In a
sense, open burners must “share the air” with wood stove users.

Lastly, with the increased demand for prescribed fire in Montana, we are challenged to fund the staff to
operate Montana’s smoke management program. Historically, Montana restricted burning during the
wintertime because funding was only available during the fall, from September 1 — November 30.
Lessening the severity of wildfires during the summer requires burning year-round, but a lack of funding
has created a difficult situation for DEQ. Currently, the Smoke Management Program is funded through
application fees from major burners. The current fee system was adopted into ARM 17.8.514 in 2009.

Opportunities

o Inform the public that prescribed fire throughout the year will help decrease the severity of
smoke during wildfire season. We can engage many stakeholders, burners, local governments,
tourists, and the citizens of Montana.

e There is recent research showing the differences in PM 2.5 concentrations between wildfire and
prescribed fire smoke exposures (Navarro et al., 2018). Agencies may incorporate this
information as part of a broader educational program.

e There are benefits to a combination of mechanical treatments and prescribed fire use, such as
the reduction of fuel loads and fire intensity, which can reduce the amount of smoke produced
when unplanned wildland fire occurs. A longer effect of combined treatments is that a forest
may experience fewer fires of low intensity, which overall produce less smoke.

Existing Strategies
e Historically, the Smoke Management program has been associated with a message that burning
is ‘closed’ or restricted, or ‘open’ during certain seasons. Implementation of the program has
changed significantly over the past 5 years, with more effort placed on the messaging that
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burning can be accomplished throughout the year, under the right conditions. The education
and outreach portion of the program has increased and centered on informing the burners, both
major and minor, on the process to find opportunities to burn. This is a critical component of
successfully integrating air quality impacts to allow for more prescribed burning, with the
intention of mitigating increased wildfire risks.

e The Montana/ldaho Airshed Group is composed of state, federal, tribal, and private member
organizations who are dedicated to the preservation of air quality in Montana and Idaho. Its
members are major prescribed burners and the public health and regulatory agencies that
regulate this burning working cooperatively to prevent smoke impacts while using fire to
accomplish land management objectives.

e The Smoke Management Unit of the Montana/ldaho Airshed Group, located in Missoula,
Montana, coordinates the prescribed burning activities of the three units, taking into
consideration airshed capacity, topography, and weather conditions. The organizations jointly
use the Airshed Management System database to coordinate burning. Airshed Group members
observe operating procedures administered by the Smoke Management Unit in order to prevent
adverse smoke impacts.

Data & Program Gaps

e Although DEQ’s Air Quality Bureau has been working to advance a message of cooperation
regarding smoke impacts and prescribed fire, there is a misunderstanding that burning is
restricted during certain seasons rather than due to atmospheric conditions. Therefore, more
stakeholder engagement is needed to advance the message of cooperation, and communicate
the air quality goals for prescribed fire.

e Itis not uncommon for minor burners to find different messaging between DEQ’s Air Quality
Bureau and local county authorities, fire officials, public health officials, and forest management
officers throughout the various forest districts. Often, a message of ‘restrictions on burning due
to fire safety’ is confused with open burning being closed due to ‘air quality impacts.’ This
confusion extends to how minor burners obtain their permits and who they obtain them from. A
large portion of the effort to allow more prescribed fire needs to be focused on finding
adequate ways to communicate and coordinate the varying messages.

e DEQ’s Air Quality Bureau will consult with stakeholders to determine how we can provide
additional funding to encourage year-round burning.

Water Resources

Water is essential to the health and economic well-being of all Montanans. Not only is water critical for
municipal and domestic uses, water also supports the agricultural and mining industries, fisheries, and
recreational activities. Forested landscapes play an important role in ensuring that both surface and
groundwater is clean and abundant by slowing runoff, reducing erosion, and enabling groundwater
recharge. Organic litter on the forest floor and root systems in the soil help filter water through the
ground rather than as surface water, reducing overland flow even during large storms (DNRC, 2015b). In
Montana, we are lucky to live in or near headwaters and groundwater recharge areas—areas that are
often forested. Montana’s forest management practices are designed with the intent of maintaining and
improving water resource conditions.

This section describes water resources as they relate to human use, with some necessary overlap with
aquatic habitat. The section breaks water resources into different topic areas: water quantity for both
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surface and groundwater, water quality, and human use. For more detailed information on aquatic
habitat, see the Aquatic Ecology section.

Connecting Surface & Groundwater
Water on the earth’s surface is closely connected with water underground. Groundwater can be
replenished, or recharged, when water from precipitation or snowmelt seeps through the land surface.
The water we can see in lakes, rivers, and wetlands can be replenished from precipitation and
snowmelt, but also from water flowing underground into surface water, known as base flows.

Current Conditions & Trends

Water Quantity

Montana’s rivers, streams, lakes, and wetlands contribute to the overall surface water available in the
state. The northern Rockies of Montana are the headwaters for two major river systems of the US—the
Columbia River Watershed flowing west and the Missouri River Watershed flowing east. Although only
17% of Montana’s land surface is west of the Continental Divide, this area cumulatively drains 25 million
acre-feet per year compared to 16 million acre-feet per year on the east side of the divide (Figure 32).
Climate is also different west and east of the divide, with the western portion receiving more rainfall and
snowpack at high elevations and the eastern portion receiving less rainfall with more extreme
temperature fluctuations (DNRC, 2015a). The majority of that state’s water originates in forested
landscapes across Montana.

Figure 32. Statewide surface inflows and outflows in Montana (DNRC, 2020).
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What is an Acre-Foot?
An acre-foot is the amount of water it would take to cover one acre of land (a football field) with water
that’s one foot deep. It’s about 326,000 gallons of water.

Groundwater is also an important source of water in Montana. Surficial aquifers, which are shallow
aquifers in sand and gravel substrates along the floodplains of major streams and rivers, are critical
water sources for agricultural, municipal, domestic, and industrial uses (Figure 33). Predominantly found
in eastern Montana, bedrock aquifers are formed when water is confined within hard bedrock layers.
They occur along fractures and fault lines in western Montana and in sandstone and limestone
formations in central and eastern Montana (Figure 34). Bedrock aquifers provide a source of water for
individual households and small public systems through wells in the west, while in the east they can
provide a source of water to households, for livestock uses, and occasionally for larger municipal and
industrial uses, but typically not irrigation. Groundwater also contributes flows to surface water
systems, known as base flow (Figure 35), which is critically important for maintaining surface water
flows throughout the year.

Figure 33. Surficial aquifers in Montana (DNRC, 2020).
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Figure 34. Bedrock aquifers in Montana (DNRC, 2020).

Figure 35. Groundwater contribution to stream flows in Montana (DNRC, 2020).
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Water Quality

The Montana Department of Environmental Quality assesses water quality and manages water quality
programs across the state (Legislative Environmental Policy Office, 2015).

Forested landscapes can help protect water quality and ensure that water resources are clean. Water
moves differently through forested landscapes than in other places—tree roots and organic materials
deposited from vegetation help slow the flow of water over the surface, allowing water to seep into the
ground and keeping surface water clean of sediment and chemical pollutants. Forested landscapes also
provide shade around water bodies, keeping water cool for aquatic life. Forestry practices can alter
these natural processes and result in negative effects to water quality. Best management practices
implemented across the state are designed specifically to minimize negative effects of forestry on water
quality and have been largely successful.

Key Features of the Federal Clean Water Act:

o The Clean Water Act requires that state agencies manage water quality to certain standards. In
Montana, the responsible agency is DEQ, or an agency with delegated authority from DEQ.

e Under Section 303(d) of the Clean Water Act, DEQ is required to monitor impaired water bodies,
which are water bodies that do not meet water quality standards. DEQ publishes a list of these
impaired water bodies, known as the 303(d) list, and describes the causes and sources of
impairment.

e The Clean Water Act allows DEQ to establish Total Maximum Daily Loads (TMDLs) for impaired and
threatened waterbodies. A TMDL is “the maximum amount of a pollutant a waterbody can receive
from all sources combined and still meet its water quality standards” (DEQ, 2019a). Using
measurements for each pollutant, DEQ can come up with a plan for how to reduce pollutants from
various sources and meet TMDLs.

Water Use

Montanans consume 84 million acre-feet of water per year (Figure 36). This number includes
consumptive use (water does not return to the system), and non-consumptive use (water eventually
makes its way back into the surface and/or groundwater system). Electric hydropower generation, a
non-consumptive use, accounts for 86% of water use in the state. Approximately 4.3% of water use in
Montana is consumptive: 1 million acre-feet are evaporated from reservoirs, 2.4 million acre-feet are
consumed through agricultural irrigation, and 166 thousand acre-feet are used for municipal, industrial,
domestic, and livestock purposes (Figure 37; DNRC, 2015a). Both water availability (i.e., quantity) and
water quality affect water use.
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Figure 36. Water use in Montana by purpose (DNRC, 2015a).
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Figure 37. Water consumption in Montana by purpose (DNRC, 2015a).

Although forest management practices can affect all types of water consumption, the Forest Action Plan
focuses on municipal water use (through public water systems, typically for household purposes) and
domestic water use (through individually operated wells) because municipal and domestic water use,
water quantity and quality, and forested landscapes are closely connected. Of the 72,000 acre-feet
consumed for municipal purposes, over half comes from surface water across the state. Groundwater
plays a particularly important role in the Lower Missouri River Basin—where surface water of sufficient
quality is scarce—and in the Clark Fork Basin, where both surface and groundwater are important to
support the growing population. In addition to public municipal water use, private wells for domestic
purposes use 13,900 acre-feet across the state (DNRC, 2015a).

In Montana, there are 242 public water systems that use surface water and 1,938 that use groundwater
(DEQ, 20193; Figure 38).
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Figure 38. Distribution of public water supply using (a) surface water and (b) groundwater (DEQ, 2019a).
Issues, Threats, & Challenges

Climate Change & Disturbance Regime Shifts

According to climate scientists, climate change will have considerable effects on the natural
environment, including forests and water resources. Climate change is likely to increase the intensity
and frequency of natural disturbances. Of particular note is the effect of more frequent and intense
wildfires, which cause ash to plug soil pore spaces, leading to increased overland flow and erosion,
which deposits sediment and temperature pollutants in streams. More frequent and intense wildfires
may also lead to changing nutrient composition in soils and waterbodies. Other disturbance events that
may impact soils and water quality include drought, insect infestation, disease, landslides, and floods.

Severe wildfires can be devastating to communities and lead to long-term changes on the landscape.
With a significant amount of Montana’s drinking water supply originating in forested watersheds,
reducing wildfire risk across these landscapes is a critical issue facing land managers. Watersheds
impacted by wildfire are susceptible to increased flooding, erosion, and debris flows, which can impair
reservoirs, water quality, and drinking-water treatment processes (Writer & Murphy, 2012).

Forestry Practices

Logging roads and skid trails can act directly as a channel for water to move sediment into streams or
indirectly by exacerbating erosion and subsequent sedimentation. Roads account for approximately 90%
of all sedimentation from forestry activities (DNRC, 2015b). Roads may result in:

e Reduced absorption and increased flow due to compact surfaces;
e Diverted/altered flow paths due to compact surfaces, ditches, culverts, and road cuts; and,
e Increased flow rates and changed timing of runoff due to ditches that divert water directly into
streams rather than through natural absorption processes.
e Nutrient leaching into waterways, which can negatively effect water quality.
0 Nutrients are maintained in soils through deposition and decay of organic materials, but
can be lost through leaching of exposed soils.

All roads are not created equal. Roads that are close to streams, on steep slopes, or on unstable surfaces
are more likely to have negative effects on water resources. BMPs are designed to minimize these
negative effects. According to DNRC’s biennial reports, Montana BMP’s have been extremely successful
at reducing impacts to streams and waterways with nearly an 98% compliance rate since 2000.
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Harvesting activities that use heavy machinery to move lumber can result in soil compaction. Soil
compaction occurs when air pockets between soil particles are compressed. These air pockets are
important for soil to absorb water and enable root growth. Compacted soil thus has higher potential for
increased run-off, erosion, and sedimentation. Different types of soil are more prone to soil compaction
than others (USDA NRCS, 2019). Sedimentation, or the movement and deposition of soil to a new site,
can result from mudslides, flooding, rain, and erosion, and it tends to have particularly negative effects
on the water quality of streams. While sedimentation is a natural process in waterways, some forestry
practices greatly impact the amount of sediment that enters the water system. Increased sediment can
negatively impact water quality, increasing water temperatures and adding nutrients to waterbodies.
BMPs are designed to minimize soil compaction and sedimentation by encouraging dispersed
equipment and timing harvest activities when the soil is frozen, under deep snow, or dry.

After forestry activities occur, woody residuals, or slash, are often left behind, negatively impacting
water resources. Too much slash can be a hazard for wildfire, while not enough slash can leave soil
exposed and enable erosion, sedimentation, and compaction. Furthermore, not enough slash can mean
that there is insufficient organic matter in the system to regenerate new vegetation. BMPs for fuels
treatment are site specific and depend on the management goals of the area.

Hazardous substances are those that are dangerous to humans or may result in environmental
contamination. Forestry activities involve petroleum products, pesticides, herbicides, chemicals, and
biological wastes that have to potential to reduce water quality in nearby waterbodies.

Increased Population & Demand on Water Resources

As Montana’s population continues to increase and land use is converted from rural to urban and
suburban landscapes, demands on the state’s water resources will continue to grow. A key challenge in
the future will be how to manage resources, including forested landscapes, to ensure healthy water
resources for Montanans.

Opportunities

Forest Restoration

Across jurisdictions, land managers work to reduce the risk of uncharacteristic wildfires in order to
ensure a high-quality, predicable remaining water supply for municipalities. This is accomplished in part
by managing fire-prone forested landscapes surrounding critically important watersheds to prevent or
minimize impacts of wildfire on downstream water resources (Tecle & Neary, 2015). Land managers
seek to create vegetation and fuel conditions that will reduce the risk of severe wildfires, thereby
reducing the likelihood that excess sediment and ash will reach municipal watershed intake diversions
following a severe wildfire event. Sediment and ash are considered major sources of drinking water
contamination and can result in a loss of water supply.

While forestry practices have the potential to negatively affect water quantity and quality, active forest
management is a necessary and important tool to address these issues and ensure municipal watershed
health. This is especially true for fuel treatment, as severe wildfires are becoming increasingly common

and can have particularly negative effects on municipal watersheds.

e Prior to fire suppression and unusually high precipitation in the 20" century, Montana’s forests
were better adapted to disturbance regimes due to their diversity and thin forest stand
structure.
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e One opportunity to improve the resiliency and adaptive capacity of Montana’s forests is to
encourage “forest stand mosaics,” which were common prior to the 1900s.

e Another opportunity is to use mechanical thinning of tree densities and prescribed fire to reduce
the likelihood of high intensity fires and increase soil moisture so that forests can better
withstand disturbances such as drought, insects, and disease.

o All of these strategies to improve forest resilience will also help improve watershed health and
secure water resources (DNRC, 2015b).

Strategically designing and locating fuel treatments to disrupt a wildfire’s progression can alter the way
wildfires burn through forests and watersheds. Although the cumulative impact of treatments such as
thinning and prescribed fire depend on a variety of factors, the treatment locations, timing, and scale
can impact fire behavior and burn severity (Finney, 2003; Elliot et al., 2010). Fuel reduction treatments
can be accomplished through a variety of management actions such as thinning and prescribed fire, and
can be applied alone, sequentially, or in various combinations (Elliot et al., 2010).

Increased Population & Demand on Water Resources

e Healthy riparian areas, floodplains, and wetlands provide natural storage, which can slow
surface run-off, promote groundwater recharge, and release water to the surface more slowly.

e Agencies, forestry practitioners, city planners, and others who affect riparian habitat can play a
role by ensuring riparian vegetation is maintained and impervious surfaces near waterbodies are
minimized through application of BMPs and other good land management practices.

e Land management agencies should explicitly consider the impacts of their decisions on
Montana’s water resources.

Existing Strategies
Water is integrated into social and environmental systems in an extremely complex manner and as such
is managed directly and indirectly by numerous agencies and groups throughout the state of Montana.

Federal

e Within the United States Department of Agriculture, the Forest Service manages watersheds
across seven national forests in Montana.

e  Within the United States Department of Interior, the Bureau of Land Management and the
National Park Service each manage land and water on their respective lands. The Unites States
Fish & Wildlife Service manages several national wildlife refuges in Montana, and also regulates
projects that may affect habitat, especially where threatened or endangered species are
involved.

State
At the state level, DNRC, DEQ, FWP, and the Department of Transportation help regulate forest impacts
on water resources.

e Section 319 of the Clean Water Act required states to assess nonpoint sources of pollution; in
1987, the Montana Legislature passed House Joint Resolution 49, which mandated a study of
logging practices on water quality.

e Several laws and a voluntary program to improve implementation of forestry BMPs were
adopted as a result of the mandated study.
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e These regulatory and non-regulatory measures included the formation of a stakeholder BMP
working group:
0 Adoption of a comprehensive set of voluntary forestry BMPs in 1989;
0 Adoption of the Streamside Management Zone Action in 1991; and
0 Adoption of the BMP Notification Law, which requires landowners to notify DNRC in
advance of timber harvests and directs DNRC to coordinate monitoring of forestry BMP
implementation and report to the Montana Environmental Quality Council.

Since forestry BMPs were adopted, DNRC has collaborated with the Montana Logging Association and
Montana State University Extension Forestry to develop education programs for landowners, loggers
and foresters.

o Detailed workshops are held annually across Montana. MSU Extension Forestry has developed a
forest stewardship program that targets non-industrial landowners.

e Private industrial landowners have also required foresters and contractors to attend workshops
and the Montana Logging Association developed an Accredited Logging Profession program.

e BMP Audits are conducted every other year across Montana, including on state, private and
federal forest lands.

e The results of the BMP Audits have been used to help design and focus these education efforts.

e DNRC also regulates water quantity through the Montana Water Use Act (MCA §85-2-311) and
describes the state’s water resources as well as a strategy for managing these resources in the
State Water Plan (DRNC, 2015a).

DEQ, with authority delegated from the Environmental Protection Agency, manages water quality
throughout the state in accordance with the Clean Water Act. Of particular relevance to forestry related
impacts on water resources is DEQ’s Montana Nonpoint Source Management Plan (DEQ, 2017).

e The plan outlines the following strategies for regulating nonpoint source pollution from forestry
activities:
0 Maintain and improve Montana’s Forestry BMPs program;
0 Support implementation of BMPs and actions to restore and maintain water quality
conditions; and
0 Improve collaboration to implement and monitor BMPs.
e DEQalso has the Montana Ground Water Pollution Control System Program, under which
lumber mills are typically permitted (DEQ, 2019a).
e DEQ established TMDLs for impaired waterbodies and are currently prioritizing the development
of watershed restoration plans.
e DEQ regulates the public water supply under the Safe Drinking Water Act and implements the
Source Water Protection Program, which, in part, assesses land use activities in source water
protection areas (Montana Watercourse, 2014; DEQ, 2019a), which may include forestry.

The Department of Transportation helps reduce the impacts of roads on water resources by managing
culverts, bridges, and other infrastructure that reduce erosion and runoff.

Local

At the local level, municipal governments, conservancy districts, conservation districts, watershed
groups, and other local bodies play a role in managing forested lands for impacts on water.
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e Municipal governments regulate growth, development, and land use at the city and county
level.

e Conservancy districts are areas that can cross county lines to manage land and water across
larger regions within the state.

e Conservation districts exist within each county and focus on special water issues and stream
management, issuing 310 Permits for projects near perennial streams for both private and
public lands.

e  Other collaborative and cross-boundary groups also work together to manage forested
landscapes and their impacts on water.

0 These groups include the Forest Collaborative Network, local coalitions focused on
cooperative resource management, watershed groups, and special interest groups.

Data & Program Gaps

e Although the success of BMP development, education, and implementation has been well
illustrated, the spatial impact of the BMP program and other progressive forest management
activities across the broader landscape is not known. For example:

0 How many stream miles have been removed from the 303(d) list due to corrective
actions on legacy forest roads?

0 How many miles of legacy roads have been upgraded to meet BMPs, obliterated and
restored, or otherwise addressed with corrective actions?

0 How many miles of impaired streams are there in Montana?

0 How many of those impaired miles are due to forestry related activities?

e More broadly, an understanding of forestry-related impacts on water resources would be
greatly improved with additional surface and groundwater monitoring.

e Developing an understanding of the connection between surface and groundwater, and how
forested landscapes contribute to the hydrological processes, would be beneficial for forest
management across the landscape.

Recreational Uses of Forested Lands

Recreational use of Montana’s forests, particularly on public lands, is central to Montanans’ identity,
way of life, health and fitness, and increasingly, their livelihood. It’s a major reason why people live in
and visit Montana, and it drives both Montana’s culture and economy. Montana has a unique outdoor
heritage that spans experiences ranging from working the land for agriculture to stewarding public lands
infrastructure to protecting healthy streams and open lands for fish and wildlife.

When surveyed, 87% of Montanans identified themselves as outdoor recreation enthusiasts, with 96%
believing that outdoor recreation is critical to the economic future of the state (Montana Outdoor
Heritage Project, 2019). However, the exceptional recreation opportunities that Montana’s forested
landscapes provide can also present management challenges for land managers and local government.
With growing popularity and use comes increased pressure on natural ecosystems, infrastructure, and
the strategies used to balance these varied uses. Areas of high recreational use are highlighted in the
Statewide Comprehensive Outdoor Recreation Plan, along with recommendations that focus on cross-
agency cooperation and collaboration to inform users about the different recreation opportunities
throughout the state while helping to alleviate some of the impacts to popular recreation areas
(MTFWP, 2019).
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This section lays out some recent trends in the outdoor recreation industry across the state of Montana.
While there are significant recreation opportunities on both forested and non-forested lands statewide,
this section does not draw a distinction between the two. Further, it is important to note that this
description of recreation trends does not distinguish between impacts on public (federal or state) and
private lands.

Current Conditions & Trends

Economic Impact

Recreation plays a significant role in Montana’s economy, both in small towns and larger population
centers. In 2018, outdoor recreation contributed $7.1 billion in consumer spending; provided 71,000
direct jobs, representing 10% of all jobs in Montana; and contributed $2.2 billion in wages and salaries
to Montana workers (Headwaters Economics, 2018; MTFWP, 2019). This represents an increase from
$3.3 billion in wages and 42,900 jobs in 2012 (Montana Department of Commerce, 2013).

For many communities, access to year-round outdoor recreation has provided essential economic
opportunities and benefits. Montana outpaces the rest of the United States in terms of outdoor
recreation contributions to personal and per capita income (Headwaters Economics, 2018). Outdoor
recreation is predicted to grow statewide, which will increase both challenges and opportunities for
local economies, but it is critical that future forest management take recreation into consideration
(Nickerson et al., 2019).

Recreation & Visitation Increases

Across activity and geography, outdoor recreational use and overall visitation has increased over the last
ten years. Visitation to state parks and campgrounds has gone up over 50% since 2011 (Montana
Outdoor Heritage Project, 2019). Glacier and Yellowstone National Parks each top 3 million visitors
annually, and Montana’s state parks are consistently breaking visitation records (Montana State Parks,
2016).

In a recent survey of Montana residents, respondents said that the top outdoor recreation-related
activities were scenic driving (35%), day hiking (19%), and watching wildlife (16%) (Table 2; MTFWP,
2019). Many communities have responded to these trends by investing in outdoor recreation
infrastructure, particularly in trail construction and maintenance, access to nearby state and national
parks, and improvements to attract cycle tourism. Outdoor recreationists are both residents and out-of-
state visitors, which brings a diversity of revenue to the sector, making it less susceptible to broader
economic fluctuations.

Table 2. Top recreational activities of visitors to the seven national forests in Montana (2014-2018)(USDA FS).
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Wilderness in Montana

Established by Congress and authorized under the Wilderness Act of 1964, the National Wilderness
Preservation System includes over 700 wilderness areas in 44 states, totaling more than 107 million
acres. Montana is home to 16 Congressionally designated wilderness areas, representing approximately
3.5 million acres (about 3.75%) of the state's lands. They include the highest peaks in the state, as well
as low-lying marshland suited for wildlife refuges.

The Wilderness Act defines a wilderness area as follows:

“A wilderness, in contrast with those areas where man and his own works dominate the landscape, is
hereby recognized as an area where the earth and its community of life are untrammeled by man,
where man himself is a visitor who does not remain. An area of wilderness is further defined to mean in
this chapter an area of underdeveloped Federal land retaining its primeval character and influence,
without permanent improvements or human habitation, which is protected and managed so as to
preserve its natural conditions and which (1) generally appears to have been affected primarily by the
forces of nature, with the imprint of man's work substantially unnoticeable; (2) has outstanding
opportunities for solitude or a primitive and unconfined type of recreation; (3) has at least five thousand
acres of land or is of sufficient size as to make practicable its preservation and use in an unimpaired
condition; and (4) may also contain ecological, geological, or other features of scientific, educational,
scenic, or historical value.”

Montana’s wilderness areas are home to thousands of species of flora and fauna—a number of them
threatened or endangered. For many, wilderness areas are places of growth, reflection, and solitude.
Montana’s wilderness areas help maintain a connection to the land that can be difficult to find
elsewhere: the silent, breathtaking views; the still turquoise waters of the glacial lakes; the rugged
ridgelines dotted with snow year-round; and the sense of awe that these wild places instill.

Wilderness areas are not only spectacular places to find quiet and connection, but they are among the
most vulnerable to change. Plant and animal communities, particularly in high-alpine areas, are slow to
respond to changing conditions; threats such as insect and disease outbreaks and wildfire can greatly
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impact wilderness areas. Wilderness areas are not surveyed in the statewide insect and disease mapping
efforts, leaving large areas of land unassessed.

Wilderness areas preserve the qualities of natural, untrammeled, and undeveloped land. Wilderness
areas, along with roadless areas and wilderness study areas provide a network of diverse habitats
contributing to the biodiversity seen across Montana.

Geographic Trends

Perhaps unique to the outdoor recreation industry, growth in this sector is not restricted to one
particular area of the state. The state parks that saw the greatest increase in visitation in 2015 spanned
across Montana, including parks near Great Falls, Flathead Lake, Roberts, Billings, and Helena (Montana
State Parks, 2016). Communities in eastern Montana that have experienced significant economic decline
are re-investing in recreation opportunities, particularly hunting and river-based recreation (Headwaters
Economics, 2018). Towns across western Montana have seen larger and more consistent year-round
recreation-based contributions to their local economies. Outdoor recreation primarily occurs on public
lands, even though only 29% of land in Montana is publicly owned, and most of it is concentrated in the
western portion of the state (Vincent et al., 2017).

Funding Trends

Public spending and investment in recreation opportunities, access, and infrastructure has not kept pace
with the increases in visitation and use. Montana invests 30% less in its state parks than neighboring
states (Montana Outdoor Heritage Project, 2019). State parks staff struggle to balance growing demand
with failing infrastructure and recognize that there are insufficient resources to maintain existing trails,
services, and amenities (Montana State Parks, 2018). Similarly, Montana’s National Forests have tight
budgets and have been heavily impacted by wildfire fighting costs. Without an increase in the financial
resources available to public land management agencies, these recreation hubs may continue to
experience significant ecological damage and negative visitor experiences.

[ssues, Threats, & Challenges

Increasing Visitation & Use

As highlighted in the previous section, outdoor recreation has increased significantly over the past ten
years, which poses challenges for resource managers. Increased pressure from outdoor recreators can
negatively impact trail and road conditions, increase soil erosion and compaction, damage sensitive
vegetation, degrade water quality, and disrupt wildlife (Buckley, 1991). Rural areas in the central and
western parts of Montana are growing in population, increasing year-round use by residents (Grau et al.,
2018). While increased visitation from out-of-state and out-of-area tourists for outdoor recreation
purposes brings increased revenue to communities, it can also put a strain on front and back-country
infrastructure. Adopting policies that attempt to regulate use, such as permitting or hardening of
popular use sites, can be effective but often fail to proactively address threats to native ecosystems and
infrastructure.

In spite of growing demand for outdoor recreation opportunities in Montana, in 2017, 25% of Montana
adults reported no past month leisure time physical activity and furthermore, nearly half (45%) of
Montana adults did not meet the federal physical activity guidelines for aerobic activity (MTFWP, 2019).
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Funding Challenges

Responsibly managing increased use of Montana’s forest-based recreation resources is dependent on
funding. Although visitation and use have consistently increased over the past decade, federal and state
public lands agencies have seen their recreation budgets flatten or decline over time.

Since 2010, recreation budgets for the BLM and USDA FS have declined by 18% and 16%, respectively,
while visitation has increased by 15% (Rasker, 2019). The practice of “fire borrowing,” whereby the
Forest Service transfers funds from its other programs to offset wildfire suppression costs, further
constrained budgets up until 2019.

Glacier and Yellowstone National Parks have each experienced record-setting increases in visitation, but
with budgetary increases insufficient to keep pace with demand (Rasker, 2019). In Montana, the funding
challenge has been further deepened by cuts to state budgets, particularly since 2017. For example,
while visitation to Montana state parks increased by 40%, budgets decreased by 2% (Montana
Biennium, 2019).

Forest-based recreation opportunities and experiences, in both summer and winter, are inherently
dependent upon forest conditions. Although dead and dying trees are a natural part of a forest, they can
pose a particular threat to life and property when located in or near developed recreation sites such as
campgrounds, trailheads, and fishing access sites, as well as along public roads (Figure 39). The
mountain pine beetle epidemic of a decade ago left behind massive expanses of dead or dying trees
along roads and in areas frequented by recreationists. To ensure visitor safety, hazard trees were
removed from these areas as funding allowed. In some instances, the effects of the beetle were so
extensive that some sites were closed for extensive periods of time to facilitate safe removal operations.
For example, in the wake of the most recent mountain pine beetle epidemic, the Helena-Lewis & Clark
National Forest found it necessary to remove hazard trees along 491 miles of public roads, equating to
approximately 9,415 acres of work. Similar work took place on other national forests in Montana, as well
as on other public lands managed by state or federal agencies, typically relying on the forest products
industry to implement the work.

Figure 39. Crystal Lake Campground hazard tree removal project, from August 2018 in the Helena-Lewis & Clark
National Forest (DNRC, 2018).

Where feasible, commercial timber harvest of roadside hazard trees offers a significant cost advantage
when compared with non-timber-sale removal (service contract) of hazard trees. For example, the
estimated (2010) costs involved with removal of hazard trees along forest roads located on the
Beaverhead-Deerlodge National Forest were approximately 15 times higher as a service contract (no
commercial harvest) as opposed to a timber sale (USDA FS, 2011).
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Resorts, camps, ski areas, and recreation residences that are located on National Forest System or BLM
public lands are operated under special use permit by the respective land management agency.
Responsibility for vegetation management and hazard tree removal varies depending on the type of use
or facility, although in general the permit holder has responsibility for managing the vegetation within
the permit boundary. The increased number of dead and dying trees after the most recent mountain
pine beetle epidemic within permitted boundaries resulted in significant costs to remove or address.
Montana's fifteen ski areas rely on forest cover to provide shade and wind-shelter to aid in retention of
snow. Snags can pose threats not only to skiers and employee safety but also to the integrity of the ski
area’s critical infrastructure (lifts, roads, etc).

Opportunities

The Statewide Comprehensive Outdoor Recreation Plan (SCORP) for 2020-2024 (released in 2019)
outlines the following six major goals, which present significant opportunities for managing outdoor
recreation in Montana:

e Promote outdoor recreation opportunities for all Montanans;

e Enhance public access to outdoor recreation resources and facilities;
e Support economic vitality of communities and state;

e Improve quality of life through outdoor recreation experiences;

e Adapt outdoor recreation for a changing environment; and

e Honor Montana’s outdoor legacy.

Public education and outreach offer a further, and overarching, opportunity for positive growth in
recreation is through public education and outreach. Specifically, education and outreach should:

e Be targeted at all levels and age groups, but with particular emphasis on reaching
children/youth and connecting them with outdoor recreation opportunities;

e Inform the public about the health benefits and opportunities of recreation, through
collaboration with other organizations and agencies (e.g., Office of Public Instruction, health
care organizations); and

o Inform the public about responsible recreation, including minimizing negative ecological effects,
understanding what a working forest looks like, and becoming advocates for multiple use,
working forests, and conservation.

Existing Strategies

e Statewide Comprehensive Outdoor Recreation Plan — The SCORP for 2020-2024 outlines a
vision for the state that includes six goals as well as a detailed explanation of existing programs,
resources, and partnerships to help address each goal (MTFWP, 2019).

e Land and Water Conservation Fund — initially passed in 1964 and permanently renewed in
2019, this is a federal program to conserve lands and improve outdoor recreation opportunities
for Americans nationwide (Land and Water Conservation Fund Coalition, 2020). The Land and
Water Conservation Fund provides funding that helps conserve land in national parks, wildlife
refuges, national forests, and other public lands, and provides enhanced recreation
infrastructure on public and private lands alike. Entities across Montana (local, municipal, state,
and tribal governments, as well as non-profit organizations) are eligible to apply for the Land
and Water Conservation Fund, making it one of the most broadly accessible conservation and
recreation funding programs in the country.
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Leave No Trace Education — As mentioned above, public education presents an opportunity for
tremendous improvement in reducing the impact of outdoor recreation on Montana’s
ecosystems. “Leave No Trace” is one broadly recognized framework for improving awareness
and behavior. The Leave No Trace Center for Outdoor Ethics has been immensely successful at
promoting basic principles of low-impact recreation and partners with public land entities and
education institutions to reach as broad an audience as possible (Leave No Trace, n. d.).

Block Management Areas — These areas are cooperative partnerships between private
landowners and Montana FWP to help landowners manage hunting activities and improve
public hunting access on private land (MTFWP, n. d.). Hunters may purchase a hunting license
that grants access to a specific Block Management Area on the condition that they notify the
private landowner of the details of their hunting activities and abide by all other laws and
regulations. Private landowner participation in block management is voluntary, and overall has
contributed to positive relationships between landowners, hunters, and resource managers.
Improving Public Access — Public access to recreation lands is fundamental to improving and
managing recreation impacts across the landscape. A significant amount of public land,
particularly DNRC trust lands and BLM land, is surrounded by private land and lacks public road
access. Public agencies work with private landowners to establish right-of-way easements that
provide access to “landlocked” public land (DNRC, n. d.). Resource managers may also complete
land exchanges or purchases to improve public land continuity and access for recreation. The
Montana Public Lands Access Network (“MT-PLAN”) is a grant program administered by the
Montana DNRC. DNRC uses the funds to compensate landowners who provide access to public
lands for recreational purposes in the form of easements across their private lands.

Federal land management plans: National Forests, National Parks, BLM units, and national
wildlife refuges operate under a strategic-level land management plan. The specific structures
and issues vary, but in general they contain high-level goals and directives on an array of issues
as required either by necessity or law (or both). Subsequent project-level decisions implement
the plan at the site-specific level.

Recreational trails program grants: Montana Fish, Wildlife and Parks administers the
Recreational Trails Program (RTP), a federally funded grant program that supports Montana’s
trails. The RTP funds represent a portion of the motor fuel excise tax collected from fuel used for
off-highway recreation by snowmobiles, all-terrain vehicles, off-highway motorcycles, and off-
highway light trucks. RTP applicants can include federal, tribal, state, county or city agencies,
private associations, and clubs. Examples of eligible projects include: urban trail development,
basic front-country and backcountry trail maintenance, restoration of areas damaged by trail
use, development of trailside facilities, and educational and safety projects related to trails.

Data & Program Gaps

Because the outdoor recreation industry is quickly evolving in terms of new uses and
technologies, agencies must stay abreast of these developments.

To keep pace with these changes, ongoing coordination and communication between agencies,
partners, and the recreating public will be critical to ensure that management approaches
remain adaptive.

This will require a continued effort on the part of land management agencies, as well as
permittees, partners, and the recreating public.
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e Coordination between forest management and recreation management efforts will continue to
be critical, as new forest health threats influence the composition and health of Montana’s
forests, and hence, the array of recreation opportunities that these forests offer.

e Relatively flat (or decreasing) budgets mean an increasing reliance on volunteers to clear trails
or perform other critical maintenance.

e While many partner organizations provide invaluable (and often coordinated) volunteer
assistance (such as the Backcountry Horsemen, Montana Conservation Corps, etc.), individuals
are also an important, and perhaps largely untapped, resource.

e Astate-level volunteer “clearinghouse” could help match willing volunteers with a particular
task or agency.

e Public lands that require egress through private lands can be inaccessible without easement
from the land owner, which puts more strain and a heavier impact on easily accessible areas.

e Appropriate infrastructure to accommodate increased recreational use, both in the backcountry
and in towns neighboring public access areas, is lacking.

Community Readiness & Capacity

The ability to understand and plan for natural hazards and disasters is imperative in order to protect
Montana’s communities and natural resources from damage or, in the most severe cases, loss of life. A
disaster is the occurrence or imminent threat of widespread or severe damage, injury, or loss of life or
property resulting from any natural or artificial cause (Montana Code Annotated 10-3-1-3(4)). Taking
action to reduce hazards, whether from severe weather, floods, wildfires, or drought, is important
across all land ownerships. In Montana, federal, state, tribal, and local agencies are developing
comprehensive approaches to emergency management, which include disaster preparedness,
mitigation, response, and recovery.

State of Montana Multi-Hazard Mitigation Plan — Statewide Hazard Assessment
The Montana Disaster and Emergency Services Division updated the state’s Multi-Hazard Mitigation Plan
(MHMP) in 2018 to address major hazards with respect to risk and vulnerabilities in Montana. Eleven
natural and man-made hazards were profiled and prioritized:

Wildland and Rangeland Fire

Flooding

Earthquakes

Drought

Severe Weather

Transportation Accidents and Hazardous Materials Accidents
Disease (Public Health, Agriculture, and Wildlife)
Landslide and Avalanche

Dam Failure

Terrorism, Violence, Civil Unrest, and Cyber Security
Volcanic Ash
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The MHMP includes the following in each hazard profile: a hazard description, history of occurrence,
probability and magnitude, mapping (where possible), vulnerabilities to projected variability associated
with a changing climate, data limitations, and other factors.
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Current Conditions & Trends

As discussed in the sections above, Montana is a large, sparsely-populated state with an economy
historically dependent on agriculture and natural resource-linked industries (MDMA DES, 2018).
Montana has 56 counties, 7 Tribal Reservations, and 126 incorporated cities and towns, and covers a
diverse topographic and climatic area ranging from the mountains in the west to the plains of the east.
Communities across the state face a variety of disasters; the state and local governments’ capabilities
and capacity for response and recovery efforts varies dramatically from place to place.

The President of the United States or the Governor of Montana may declare that a major emergency or
disaster exists which exceeds the response capabilities of jurisdictions in Montana. On average, in a
single year, Montana can experience multiple events that qualify for a governor’s emergency declaration
related to impacts from wildfire, flooding, or severe weather (Figure 40).

State and Federal Declarations Past 47 Years
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Figure 40. The frequency of the top five incident types in Montana that have prompted emergency declarations
from the president or governor since 1974.

Wildland & Rangeland Fires

Wildland and rangeland fires occur every year in Montana and pose a substantial threat to communities,
critical infrastructure, and millions of acres of forest lands and grasslands across the state. From 2000
through 2014, there were more than 240 large wildfires (a large fire is greater than 5,000 acres) within
10 miles of Montana communities, affecting more than 230,000 Montanans. For more information
about wildfires in Montana and wildfire risk, please see the Wildfire Risk section.

Grassland and rangeland fires in eastern Montana have been equally devastating. Grassland &
Rangeland Fires by the Numbers:

Outlook Fire Complex — Outlook, MT
18,000 acres burned in 5 Hours
Over $4 million in damages

Missouri Breaks Complex — Eastern Garfield County, MT
125,927 acres burned
8 structures lost
610 miles of fence destroyed.
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All of Montana is vulnerable in one form or another to wildland and rangeland fires. The probability and
severity of wildfires are highly dependent upon weather conditions and fuel loading and will change
from year to year. This vulnerability, coupled with increased population growth over the past two
decades and the expansion of the Wildland Urban Interface, will continue to place more lives, property,
and communities at great risk.

The Roaring Lion Fire
The Roaring Lion fire ignited in July of 2016, five miles south of Hamilton, Montana. In about three
hours, the fire grew quickly due to strong winds, sustained at 30 to 40 miles per hour with gusts up to 50
miles per hour. Approximately 850 homes were evacuated, and 16 homes were destroyed. The fire
burned 8,274 acres and cost over $S7 million to suppress.

Flooding

Flooding in Montana is a common occurrence and is defined as the accumulation of too much water in
too little time in a specific area (MDMA DES, 2018). Similar to wildfire, flooding becomes a hazard when
people and property encroach on natural floodplains. Urban, industrial, and other developments in
natural floodplain areas of Montana coupled with increasing impervious surface area have increased
vulnerability to serious flooding (Figure 41). For more information relating flooding to the effects of
wildfire, see the Wildfire Risk section.

Figure 41. The progression of flooding after fire events (FEMA, n.d.).

Hydrologists often use terms like “100-year flood” or “500-year flood” to convey a flood’s magnitude.
These numbers are developed by extrapolating historical data to longer time periods. The term “100-
year flood” means that, in any given year, there is a one in 100 chance of a flood of that particular
magnitude. In other words, the probability of a “100-year flood” is 1/100 or 1%. The actual amount of
water that causes a particular flood (e.g., a “100-year flood”) varies from river to river (MDMA DES,
2018)
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Drought

Drought is the second costliest weather disaster in the U.S. It is defined as an extended period of below
normal precipitation that causes damage to crops and ground cover, diminishes natural streamflow,
depletes soil and subsoil moisture, and as a result, causes social, environmental, and economic impacts
in Montana (MDMA DES, 2018).

Montana has a long history with drought. The first drought impacts occurred shortly after homesteaders
arrived in Montana. The settlement boom from 1906 to 1918 leveled off when severe drought swept
the state from 1917 to 1923 (Montana Historical Society, 2004). The Dust Bowl years further impacted
agricultural production throughout the state, with the period from 1928 to 1939 recorded as the driest
time on historic record. A variety of adjustments ensued: improved farmland management, the
establishment of insurance programs, liberalization of credit, and diversification of the regional
economy. As a result, impacts caused by the drought of the 1950s were much less severe than those of
the 1930s, even though the conditions were similar to those of the Dust Bowl| years (DNRC, 1995).

Over the past 50 years, Montana has endured a period largely characterized by years of below average
precipitation, punctuated by the extremely dry years of 1977, 1987 to 1988, 1992, 1994, 2004, and 2017
(MDMA DES, 2018). According to the National Drought Mitigation Center, Montana has been in severe
and extreme drought between 10 and 20% of the time in the last 100 years (National Drought Mitigation
Center, 2018). Drought impacts natural resources and ecosystem services on forest and rangelands,
resulting in lower growth rates, higher plant stress, and greater susceptibility to disease (MDMA DES,
2018). Drought can also cause decreased stream flows and increased stream temperatures, which can
negatively impact aquatic species, especially cold-water dependent species such as bull trout.

The 2017 Drought in Montana
The drought of 2017 was extensive, stretching 680 miles west to east from Noxon to Sidney, Montana
(Figure 42). This was the first summer in 10 years that large portions of the state experienced drought
conditions at the same time and the first year since 2004 that more than 10% of the state was in
extreme drought. Temperatures that summer averaged four degrees above normal and the persistent
high temperatures coupled with record low rainfall pushed the state rapidly into extreme drought
conditions by mid-summer. The speed of the transition from the relatively wet spring to the extreme
drought inspired the term “Flash Drought” (National Drought Mitigation Center, 2019; Lutey, 2017b;
Kendall, 2017).
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Figure 42. Montana 2017 drought conditions by county (DNRC, 2020).

Drought disasters are unique, as they typically do not require evacuations or constitute an imminent
threat to life or property. The actions taken across Montana to mitigate drought impacts vary due to
Montana'’s diverse topography and precipitation regimes, but any place in the state can be considered
vulnerable to drought. As such, according to the National Drought Mitigation Center, drought losses are
sustained every year in Montana, although some years are more severe than others (MDMA DES, 2018;
National Drought Mitigation Center, 2018).

Severe Weather

Severe weather is not limited to a specific season in Montana and ranges from thunderstorms to
hailstorms, high winds, tornados, extreme heat, heavy snow, freezing rain, freezing temperatures, and
sleet. Severe weather is one of the greatest threats to life of any hazard in Montana (MDMA DES, 2018).
Severe weather can also cause extended road closures, long-term power outages, and significant
isolation problems. The magnitude of severe weather is measured by the event’s severity and resulting
damage, and the entire state is considered equally vulnerable to severe weather. Severe weather also
impacts forested resources in various direct and indirect ways, including outright tree loss, altered water
flows, and enhanced vulnerability to nonnative species invasion following a major disturbance (MDMA
DES, 2018).

The National Weather Service reports that severe summer weather has caused $51.5 million in property
damage and $26.3 million in crop damages over the past 60 years in Montana (MDMA DES, 2018).
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Issues, Threats, & Challenges

According to the statewide risk assessment and vulnerability analysis, the top five threats and hazards in
Montana are:

Wildland and Rangeland fires
Flooding

Earthquakes

Drought

Severe Weather

e WP

Threats to Life & Property

Disasters continue to pose a threat to lives and property across the state. Federal, state, tribal, and local
governments, businesses, organizations, and individuals have spent trillions of dollars recovering from
disasters (MDMA DES, 2018). Across Montana’s forested landscapes, the primary threats are from
wildland and rangeland fires, floods, droughts, and severe weather.

Resource & Workforce Demands

Another challenge that Montana communities face is that not all jurisdictions have warning, alert, and
notification systems in place. Out of the 56 counties and 7 tribes in Montana, only 20 have Integrated
Public Alert and Warning capabilities and only 38 counties have mass notification systems. In addition,
inadequate and unqualified staff can limit planning efforts and hazard mitigation activities. In 2019, over
half of the counties and tribes in Montana reported a lack of funding to hire a full-time Emergency
Manager or Disaster and Emergency Services Coordinator (MDMA DES, 2018). Many managers or
coordinators are part-time, and the competing responsibilities coupled with the time required to
adequately prepare for, respond to, and recover from disasters increases the burden on those
employees.

Climate Change

According to the 2017 Montana Climate Assessment, climate change encompasses both increases and
decreases in temperature, shifts in precipitation, changing risk of certain types of severe weather
events, and changes to other features of the climate system (Whitlock et al., 2017). The 2017 Montana
Climate Assessment found that average annual temperatures have risen between 2.0 — 3.0 °F across the
state since 1950 and Montana is projected to continue to warm in all geographic locations, seasons, and
under all emission scenarios (Whitlock et al., 2017). Accordingly, the frequency of severe weather evens
has increased steadily over the last century (MDMA DES, 2018). The number of weather-related
disasters during the 1990s was four times that of the 1950s, and cost 14 times as much in economic
losses (MDMA DES, 2018).

One consequence of climate change is a rise in the number of extreme weather events, which can cause
significant tree loss (FAO, 2006). Severe weather can also have indirect impacts on the water flows on
which trees depend, impacting forest health as well as making forested landscapes vulnerable to the
invasion of non-native species following major disturbances (FAOUN, 2006).
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Opportunities

Community Preparedness

e Engage communities and landowners, through concerted public outreach and education, on
how to prepare for disasters in order to facilitate understanding of the risks and potential
mitigation actions that can save lives and property.

e Provide disaster preparedness grants to county and tribal governments to support plan
development, train key stakeholders, and purchase critical equipment to respond to and recover
from an incident.

e |Initiate information sharing and lessons learned from counties and tribes that received a major
disaster declaration.

e Provide assistance and guidance to counties who receive mitigation grants to ensure the
efficient and effective use of grant funding. Mitigation projects include, but are not limited to:

0 Hazardous fuels reduction projects;

0 Purchasing generators for critical infrastructure sites;
0 Increasing home elevation in floodplains;

0 Stream restoration and bank stabilization; and

0 Hazard Mitigation Plan development or updates.

e Encourage counties and tribes to participate in training and exercises at the state level and
initiate their own training and exercises at the local level to help them prepare for, protect
against, respond to, recover from, and mitigate the potential effects of all types of disasters and
emergencies.

In the past 5 years, Montana counties and tribes received over $30 million in funding from Montana
Disaster and Emergency Services. Funded community preparedness projects include:
e Installing Communication Towers
e Enhancing Emergency Operation Center Capabilities
e Updating Emergency Operation Plans
e Installing Generators at Emergency Shelters
e Hazardous Materials Response Plans and Trainings
e Incident Management Training and Exercises
e Hazardous Materials Detection Monitoring Equipment

Disaster Mitigation Strategies

The State of Montana’s Multi-Hazard Mitigation Plan has identified the following high priority mitigation
strategies for wildland and rangeland fires, flooding, drought, and severe weather:

Wildland & Rangeland fires

e Conduct wildland fuel reduction on state property including parks, day-use facilities, and
highway rights-of-way.

e Encourage fuel reduction in the WUI and along evacuation routes on county, tribal, and
privately-owned lands.

e Encourage utilities and private landowners to conduct fuel reduction in rights-of-way.

e Support and coordinate hazardous fuels reduction projects and emphasize the importance of
projects that support wood products industry and biomass facilities.

Draft 2020 Assessment of Forest Conditions 135



Participate in the coordination of mitigation projects on federal lands adjacent to state and
private holdings.

Promote partnerships that facilitate immediate assistance to communities, producers, and
businesses after a wildfire.

Assist local and tribal partners with updating Community Wildfire Preparedness Plans.
Promote public responsibility through education and marketing that inspires people to prepare
their property and communities for wildfire, especially residents who live in the wildland urban
area or high wildfire areas.

Update templates for smoke messaging.

Identify and further develop resilient landscapes and post-fire events such as monitoring, grass
planting, and erosion control.

Promote and educate local jurisdictions on the benefits of plans, land use regulations, revenue-
generating strategies, and voluntary measures (i.e. WUI Code, subdivision regulations, zoning,
and building codes).

Consolidate the permitting process between DEQ and counties regarding burn permits.

Ensure that continuity of operations can be maintained during wildfire events.

Flooding

Encourage jurisdictions to pursue mitigation projects for repetitive loss structures or any severe
repetitive loss properties identified in the future.

Improve flood risk hazard mapping and promote flood risk hazard communications.

Coordinate with partners on flood mitigation (e.g. Joint Stream Restoration Committee,
Conservation Districts, Drought and Water Supply Committee, Silver Jackets, etc.).

Implement appropriate mitigation for highways and transportation crossings including upgrades
to undersized bridges or those with scour damage.

Support local communities’ efforts to elevate their water systems so that they are no longer
vulnerable to flooding, and to install or enhance storm water systems to reduce flood damage.
Encourage projects that will increase stream length to regain natural function and reduce the
impact of flooding.

Continue to provide education on the benefits of the National Flood Insurance Program.
Provide outreach and technical assistance in joining the National Flood Insurance Program
Community Rating System for reducing flood insurance premiums.

Educate the public on the need to limit future development in the floodplain.

Manage forested areas to keep riparian zones intact, stabilize soils, and prioritize efforts to
retain streambank integrity.

Drought

Provide outreach on management practices for minimizing drought impacts.

Develop a toolbox to assist local and tribal partners with drought management planning.
Develop drought plans as an addendum to the local and tribal mitigation plan.

Continue to implement angling restrictions and closures to reduce drought impacts on Montana
fisheries.

Continue to administer Fish, Wildlife, and Parks’ Water Rights and Water Reservations to protect
instream flows during drought for the benefit of fish and wildlife.
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e Encourage passive water storage where it will enhance natural function and increase water
supply security.

e Manage drought-affected tree stands to eliminate hazard trees and reduce any unnatural
accumulation of hazardous fuels.

Severe Weather

e Maintain partnerships with the National Weather Service and the media in order to educate the
public on advisories, watches, and warnings when weather hazards are forecast to impact
Montana.

e Partner with the National Weather Service on the Weather Ready Nation Ambassador Program
and increase program participation.

e Encourage participation in the National Weather Service Storm Ready Community program.

e Evaluate locations for Remote Weather Information System video cameras.

e Encourage utilities to bury electric lines to improve reliability and reduce impacts.

e Encourage utilities to apply for mitigation grants to install air flow spoilers on above-ground
utility lines.

Existing Strategies

Emergency Plans

Emergency plans address how to prepare for, respond to, mitigate, and recover from emergencies and
disasters. Emergency Operations Plans, Hazardous Materials Response Plans, and Multi-Hazard
Mitigation Plans are required by federal and state laws and regulations.

State Law requires all jurisdictions to have an Emergency Operations Plan. The Emergency Operations
Plan is a document that assigns responsibility to organizations and individuals for carrying out specific
actions at projected times and places, sets forth lines of authority, identifies resources available, and
describes how people and property will be protected in an emergency that exceeds the capability or
routine responsibility of any one agency.

A federally approved Multi-Hazard Mitigation Plan is required for certain types of non-emergency
disaster assistance funding from the Federal Emergency Management Agency. The MHMP discusses
jurisdictions hazards, potential losses from those hazards, and mitigation strategies to reduce or avoid
losses from identified hazards.

Data & Program Gaps

Annually, the Montana Disaster and Emergency Services Division conducts a Threat and Hazard
Identification and Risk Analysis. The most recent analysis identified the following areas in need of
improvement across the state:

e Operational Coordination: There is a need to establish and maintain a unified and coordinated
operational structure and process that appropriately integrates all critical stakeholders and
supports all emergency response functions.

e Public Information and Warning: There is a need to deliver coordinated, prompt, and reliable
information to the whole community through clear, consistent, accessible, and culturally
appropriate methods in order to effectively relay information regarding a threat or disaster, as
well as to take action and offer assistance to Montanans.
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e Planning: There is a need to conduct a systematic process to engage entire communities as
appropriate in the development of strategic, operational, or tactical approaches to prepare for,
respond to, and recover from disasters.

e QOperational Communications: There is a need to ensure the capacity for timely communications
in support of security and situational awareness between affected communities and the incident
response personnel.

e Situational Assessment: There is a need to provide all decision makers with the appropriate
information regarding the nature and extent of the threat or disaster, any cascading effects, and
the status of the response and recovery efforts.

Urban & Community Forestry

Montana’s urban public trees are integral to the environmental, social, and economic well-being and
sustainability of the state’s communities. The DNRC Urban Forestry Program recognizes trees as one of
the greatest assets within community infrastructure. The state’s urban forests and publicly owned trees
are highly valued as a community resource, are vital to urban infrastructure, and form an important part
of Montana’s history and identity.

Urban forestry is the care and management of trees in urban settings (i.e., streets, backyards, and public
open spaces). Urban forestry promotes the role of trees as a critical part of urban landscapes and
infrastructure (Carreiro et al., 2008). Urban forests are dynamic ecosystems that provide environmental
services such as energy conservation, better air quality, economic vitality, reduced storm water runoff,
carbon sequestration, wildlife habitat, and community beautification (Blum, 2016). An urban forest
ecosystem differs from the natural forest in many ways, notably in the amount of maintenance it
receives and how it is impacted by development, however both urban and natural forest systems have
similar requirements for maximizing health and vigor. An urban forest has a microclimate—a subset of
the surrounding biotic community (i.e. landscape or watershed)—with defined environmental factors of
a concentrated area, such as differences in temperature, soils, surroundings, and general atmosphere.

Urban foresters manage these resources by planting and maintaining trees, selecting appropriate trees
according to conditions, supporting forest preservation, and conducting and communicating research on
the many benefits trees provide for Montana’s communities. Urban forestry is practiced by municipal
and commercial arborists, municipal and utility foresters, environmental policymakers, city planners,
consultants, educators, researchers, and community volunteers.

Urban Forest Health

Montana’s Urban & Community Forestry Program coordinates and supports urban forest management
across the state and is administered by the Montana DNRC. The program is primarily funded through a
grant from the USDA Forest Service. Staff includes a state coordinator, tree inventory specialist, and five
service forester contacts who provide regional assistance to individual communities managing their
urban forest resources.

The Community Forest Program
The Community Forest Program is a competitive grant program that provides financial assistance to
tribal entities, local governments, and qualified conservation non-profit organizations. Funds are used to
acquire and establish community forests that provide community benefits such as economic benefits
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(through active forest management), clean water, wildlife habitat, educational opportunities, and public
access for recreation.

Montana currently has three community forests:

e Mount Ascension Park, adjacent to the city of Helena;
e Foy’s Community Forest, adjacent to Heron Park, outside of Kalispell; and
e Alvord Lake, three miles from Libby.

Establishing community forests helps to protect forested areas recognized as important and valuable to

local people and areas. The purpose of the Community Forest Program is to address the loss of private

forest lands across the nation as well as declines in outdoor recreation opportunities and water supply
protection, and to create community forests that provide community benefits. Eligible land includes:

° Private forestland that is at least 5 acres in size;
° At least 75% forested,;
° Is threatened by conversion to non-forest use;
° Provides community benefits; and
° Is not held in trust by the United States.

Public access and fee title acquisition are required. Conservation easements are not eligible. The
program pays up to 50% of the project costs and requires a 50% non-federal match. Lands acquired
through the program are actively managed in accordance with a community forest plan to provide

community benefits, and are actively monitored by the Forest Service.

The Forest Service annually publishes a Community Forest Program Request for Applications in the
Federal Register in the fall. Applications are due to the State Forester or appropriate Tribal official in
January. In February, all applications are forwarded to the U. S. Forest Service. During the spring months
(March-May) applications are reviewed and scored by state & private forestry staff and program
specialists. Selected applications/proposals are announced in late spring or summer. Applicants must be
able to administer a federal grant and have a current, active registration number. Projects must be
completed within two years of the grant award.

Urban Forests in Montana

Montana has 129 incorporated cities and towns, with 44 designated as a “Tree City USA.” The state’s
UCF Program administers the Tree City USA program through the Arbor Day Foundation and maintains
an average of 40 Tree Cities per year. The program also recognizes three Tree Campus USAs. The largest
Tree City is Billings, with 111,150 people, and the smallest is Drummond, with a population of 309.
Roughly half of the state’s population lives within Montana’s 44 Tree Cities.

Tree City USA communities must meet four standards to qualify:

1. Have atree board or similar group;
2. Have atree ordinance;
3. Spend S$2 per capita towards tree-related activity; and
4. Celebrate Arbor Day.

In 2018, Montana’s Tree Cities spent a grand total of $4,117,282 on urban forestry management, or
$8.43 per capita—over four times the national requirement, which is based on the number of residents
in a community. These communities have made significant local investments in order to grow and tend
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to their valuable public assets, in the form of municipal budgets, staff commitment, and volunteers—all
of which are fundamental for long-term tree care. For every dollar spent on managing Montana’s urban
and community forests, nearly two dollars in environmental services and increased property values are
returned (McPherson, 2002).

Urban forestry creates jobs in Montana’s cities and towns. The “Green Industry,” which includes
nurseries, contractors, and urban forestry management practices, is a crucial part of the urban and
community forest framework. This industry contributes significantly to local, state, and national
economies. Nationally, green industry generates about $150 billion in economic activity. According to
the U.S. Bureau of Labor Statistics, "Over this decade (2002-2012), employment for both landscape
architects and landscape and greenhouse workers is expected to increase by about 22%. That’s faster
than the average employment growth projected for all occupations.” Organizations that contribute to
this significant sector of the economy include the Association of Montana Turf Ornamental and Pest
Professionals and the Montana Nursery and Landscape Association. Groups such as these work closely
with the Montana Urban and Community Forestry Association to support industry professionals.

According to the Green Industry Economic Impact Report (USDA, 2005) by the National Urban and
Community Forestry Advisory Council, Montana’s green industry contributed $357 million dollars to the
economy. The industry brought 6,000 jobs to the state and contributed $219 million from sectors
including production and manufacturing, horticultural services, and wholesale and retail trades (USDA,
2005).

Current Conditions & Trends

To better understand Montana’s community forests, DNRC commissioned a statewide urban tree
inventory analysis and assessment in 2017. With state and federal funding, DNRC collected and
compiled public tree inventory information from 61 communities. This data was used to produce a
statewide in-depth analysis of 138,420 trees located within street rights-of-way, municipally-managed
public areas, and city parks. Outputs from this effort include a quantified analysis using best available
science to determine benefits to tree species, as well as developing a quantified analysis of the current
structure, function, and value of community forests (DNRC, 2017). The data also produced GIS layers
that include individual tree information including species, size, condition, and geographic location for
public trees, which are those within municipal areas but not located on private property (DNRC, 2019).

The tree inventory assessment and software tool provides baseline data that:

e Quantify the values and benefits of public trees in Montana communities;

e Assist managers and residents in making informed, proactive decisions about public trees;

e Inform communities that would be most affected by species-specific insect or disease
outbreaks;

e Set future management goals and establish maintenance and long-term management plans; and

e Prioritize areas to increase canopy cover, identify and manage high-risk or vulnerable tree
populations, and decide where to focus available resources and how to leverage new resources.

Urban Forest Composition

The 2017 inventory contributed to a better understanding of Montana’s urban forest resource by
identifying factors such as species distribution, health, condition, size, and structure. This study
identified:
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e More than 180 unique tree species were identified throughout the state.

e 86% of the total tree population are broadleaf deciduous species.

e Ash species (including green and white ash species) make up roughly 30% of the total
inventoried tree population followed by Norway maple at 10% and crabapple at 4%.

e 55% of the trees are considered in good condition, whereas 14% are in dead/dying condition
(Figure 43).

e Replacing Montana’s inventoried community trees with trees of similar size, species, and
condition would cost nearly $185.5 million, or an average of $1,340 per tree.

e The inventoried community trees in Montana provide over $17 million per year in
environmental, economic, and health benefits. This averages to $124 in benefits per tree.

Figure 43. Urban Forest Conditions in Montana (DNRC, 2017).

19,378 individual trees are considered dead or dying statewide, representing a serious cost to urban
forest and infrastructure managers. It is estimated that the average cost of removal for a medium-sized
tree is $S600, bringing the total cost of removing all dead and dying trees to $11.6 million.

Urban Forest Benefits

Trees in urban settings support critical environmental functions and are essential for human health and
wellbeing. The UCF program identified three main categories of benefits from urban trees: public health,
environmental, and socio-economic. Montana’s tree inventory data calculated these benefits using the
software analysis data and iTree calculations, a state-of-the-art, peer-reviewed research tool. The iTree
tool provides extensive forest and individual tree analysis for ecosystem services such as pollution
removal, carbon sequestration, and human health impacts. It also analyses species condition and
distribution, leaf area, biomass, and relative performance.

Urban Ecosystem Services

The term ecosystem services, simply put, refers to the benefits people receive from ecosystems
(Millennium Ecosystem Assessment, 2005). Trees are a perfect model of ecosystem services and a direct
solution for addressing the environmental impacts of urban settings. Services provided by trees include
improved air quality, storm water reduction, reduced energy costs, carbon storage, and mitigated heat
island effects. Trees and the urban forests can be used to modify the impacts of these environmental
challenges in urban areas. These services are important in Montana because of frequent extreme
temperature fluctuations, high winds, and the overall variability of climate in communities across the
state. Some examples of using trees to enhance urban infrastructure include:
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e Trees planted to provide windbreaks and shelterbelts in high-wind areas like Browning, Cut Bank,
Livingston, and Shelby. Windbreaks can protect buildings, crops, and nearby areas by cutting
windspeeds in half. They also act as a buffer from noise, provide visual screens, and capture dust.

e Provide cooling in high temperature areas, for example in urban heat islands. Shaded spaces can
mean the difference of 20-40 °F cooler than peak temperatures of exposed surfaces (EPA, 2019).

e Community retail economies and tourism. Studies show that in business districts with an urban
forest, trees promote better business. People spend more time shopping and are willing to pay 9-
12% more for goods and services (Wolf, 2007).

e Edible forest gardens. Edible forests are making headway in cities across the country, as they are
now understood to be highly sustainable, self-maintaining systems that offer food production. The
city of Helena has been developing an edible forest for several years, utilizing a town lot that has
been converted into greenspace. These systems are highly functional, drought tolerant, nutrient-
filled patches that promote locally-sourced food and plants adapted to the region.

e Work with tribal communities. Montana cities such as Browning, Polson, Pryor, and Wyola place
added importance on community tree plantings, using information and trees that are considered
culturally significant for food, materials, ceremonies, and heritage.

e Technology in planning and infrastructure. Missoula, and soon Hamilton, are introducing tree
technologies such as permeable pavement and structural soils in their downtown areas. These
designs minimize soil compaction, allow better water infiltration, and allow trees to grow to their
best potential. Columbia Falls and Shelby successfully installed solar powered irrigation systems for
trees in remote areas, such as walking paths on the outskirts of town.

Energy

By reducing energy consumption, trees reduce emissions generated by indoor heating and cooling.
Through shade and transpiration, trees and vegetation help moderate temperatures in urban settings.
Shade from trees reduces radiant heat, thereby regulating the heat-island effect caused by paved
surfaces and buildings. In addition, trees provide protection from wind in winter, which helps homes
conserve energy.

Annually, Montana’s urban trees reduce energy consumption by 12,456 megawatt hours and 1.16
million therms, for a total retail savings of $1.8 million or $13.32 per tree. The amount of electricity
saved is equivalent to running 2,490 home central air-conditioning units for 1,000 hours each. The
natural gas savings is equivalent to heating 8,000 houses (2,500 sq. ft. each) for a month (DNRC, 2017).

Montana’s urban forests lessen the demand for heating and cooling energy, which reduces CO2
emissions from natural gas and electricity consumption. This reduced consumption prevents the release
of 11.7 million pounds of CO2 per year (DNRC, 2017).

Mental Health

Research suggests a direct correlation between community trees and human health and well-being.
Some relevant benefits for Montana include:

e Children with attention-deficit disorders who spend time in nature have significantly less severe
symptoms than those who play in windowless indoor settings (Wolf et al., 2014);

e Spending time in treed settings improves short-term memory, boosts the immune system,
restores mental energy, and relieves stress (Kuo, 2015);
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e Patients recovering from surgery have less reliance on medication and recover more quickly
when their room has a view of trees (Ulrich, 1986); and

e The presence of trees helps slow traffic speeds and contributes to reduced crime rates (Donovan
& Prestemon, 2012).

Air Quality
In Montana, air quality issues include drought-related dust in the eastern communities and smoke

inversions in the western valleys. In these areas, large wildfires can pump as much carbon dioxide into
the atmosphere in just a few weeks as cars do in an entire year.

e A healthy urban tree population can help trap, settle, and hold dust and particulate pollutants
from smoke and combat some emissions from wildland fires. (Chen et al., 2017; Nowak &
Dwyer, 2010; Table 3)

e Each year urban trees in Montana remove 47,513 pounds (21.6 metric tons) of pollutants
including nitrogen dioxide, sulfur dioxide, small particulate matter, and ozone.

e Research has shown a direct correlation between tree loss in neighborhoods (due to emerald
ash borer) and increased symptoms of respiratory illness. In some communities with a high
percentage of ash, tree loss could cause health related issues (Donovan et al., 2013).

Table 3. Air Quality Strategies—Urban forest management practices and benefits to air quality (DNRC).

Carbon Sequestration

Inventoried trees in Montana annually sequester 9.5 million pounds of carbon dioxide. Trees reduce
atmospheric carbon by pulling carbon dioxide from the air and storing it in leaves, branches, trunks,
roots, and soil. Annual total carbon benefits, including carbon dioxide sequestered and avoided, are
valued at $147,635.

A mile of highway produces between 2,330-3,730 tons of carbon dioxide per year. Conversely, a healthy
tree stores about 13 pounds of carbon annually, or 2.6 tons per acre each year. An acre of trees absorbs

enough carbon dioxide per year to equal the amount produced by driving a car 26,000 miles (USDA FS,
2010; DNRC, 2017).
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Water Quality

During heavy rain events, trees intercept rainfall in their canopies, reducing stormwater runoff. Tree
roots help the capacity and rate of water entering the soil. Trees also filter out sediments and other
pollutants from stormwater, easing the burden of water treatment facilities.

Urban trees in Montana intercept more than 122.4 million gallons of stormwater annually, or an average
of 884 gallons per tree. The value of this benefit is over $1.3 million, an average of $9.55 per tree (DNRC,
2017). Communities that rely on well water for drinking water supply may see positive impacts in water
quality due to filtration benefits provided by urban forests.

Riparian Forests

A key element of urban forests are riparian forests, also called riparian forest buffers, which are the
forested areas adjacent to a stream, lake, wetland, or canal that contain trees, shrubs, grasses, and
other native plants (USDA, n.d.). Riparian forest buffers are typically managed differently than the
surrounding landscape in order to conserve ecosystem service benefits. These riparian forest zones
provide a number of benefits to Montana communities, including improving water quality by filtering
nutrients and sediment before they enter streams; stabilizing river, stream, or creek banks that would
otherwise erode; providing urban wildlife habitat; enhancing spaces for recreation; and protecting
downstream cropland and communities from flooding and water pollution (Figure 44). For agricultural
landowners, riparian forest zones can also provide additional sources of income when the species
selected provide fruit, nut, forage, or wood. While these narrow-forested strips represent only a modest
percentage of forested area in Montana, the ecosystem services they provide benefit Montana
communities, farmers, and other landowners.

Figure 44. Riparian buffers can be unmanaged, or designed and planted to provide other products and income
sources to the landowner (USDA National Agroforestry Center, n.d.).

Riparian forests flourish in rural and wild lands as well, but are particularly beneficial in urban areas
where there is high potential for damage to infrastructure, water quality, and water quantity. Urban
activity increases the potential for harmful pollutants to enter streams and cause problems
downstream, meaning that communities must spend potentially millions of dollars yearly to treat
contaminated waters (Klapproth & Johnson, 2009). Sediment runoff can clog stormwater systems and
irrigation canals, resulting in costly maintenance and increasing the risk of further damage to
infrastructure in severe rain events (Ribaudo, 1986).
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In Montana, protecting and maintaining riparian forest buffers is especially beneficial for communities at
high risk of flood damage. Riparian buffers provide a natural area for floodwaters to spread, allowing the
water to slow down and lose energy, which reduces the severity of erosion and captures sediment and
other materials being carried by floodwater. By restoring or preserving riparian forests in urban areas,
communities can protect their homes from costly flood damage.

Protecting riparian forests is also beneficial for Montana’s agricultural producers. Riparian forest buffers
along crop fields and pastures help to prevent soil erosion, meaning that farmers and ranchers lose less
topsoil during rain and flood events (Klapproth & Johnson, 2009). Buffer strips just 30 feet wide can
remove 84% of sediment from runoff water (Dillaha et al., 1986). This not only protects downstream
water quality, but enhances agricultural productivity by keeping valuable topsoil and nutrients in fields
and pastures where it is needed. Riparian buffers can be managed to incorporate trees for timber, fruit,
or nut products, providing an alternative income stream for producers.

Another benefit that riparian forest buffers provide is enhanced public spaces for recreation benefits.
Riparian forests are attractive wildlife habitat, improving connectivity between other nesting, breeding,
or migratory routes. Riparian forests and wetlands occupy just 4% of the land surface in Montana, yet
support more than 80 bird species found in the state (USFWS, 2014). Urban residents have better
opportunities to view wildlife normally found in wildlands, particularly birds and mammals. Riparian
forests help maintain stream conditions favorable to fish species, providing cold temperatures,
improving dissolved oxygen levels, and filtering out sediment and urban pollutants. Riparian forests also
reduce water loss to evaporation and recharge surface water, increasing stream flow in the hot
summers and maintaining stream connectivity for fish from feeding to spawning grounds. The water
quality benefits from riparian forests help to ensure that urban waterways are safe and communities
have clean water for all needs and purposes.

[ssues, Threats, & Challenges

Insects & Disease

Emerald ash borer poses a huge threat to Montana’s urban forests and native riparian draws. The green
ash naturally grows in riparian corridors, most abundantly in eastern Montana (Montana Natural
Heritage Program, n.d.). These areas are highly valued, as they provide excellent habitat, multi-level
canopy structure, and prevalence of foliage, fruits, and buds (Lesica & Marlow, 2011). While emerald
ash borer has not yet been detected in Montana, it has been discovered in neighboring South Dakota
and Wyoming, close to the Montana border. For more information about the emerald ash borer, see the
Insects & Disease section.

Ash species are the most commonly planted trees in several Montana communities, especially east of
the Continental Divide (Figure 45). Nearly 30% of all trees inventoried statewide in the 2017 assessment
were ash, which dominates the urban forest in places like Dillon, Helena, and Livingston (DNRC, 2017).
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Figure 45. The prevalence of ash species planted in urban areas across Montana (DNRC, 2020).

Ash species comprise over 40% of community forests in eighteen communities in Montana. They
account for 68-70% of forests in population centers like Havre, Roundup, Laurel, and Columbus, which
are at great risk of losing a significant portion of their urban forests. In addition to losing ecosystem
service benefits, these communities will also incur high direct expenses for tree removal and
replacement. Emerald ash borer also poses a threat to riparian ecosystems, both within and adjacent to
communities.

Dutch EIm Disease continues to be a challenge for Montana communities and has effectively wiped out
most American elms throughout the state over the past fifty years. The cities of Kalispell, Lewistown,
and Great Falls reported a large loss of legacy elms over the last ten years.

Urban and community forests are also vulnerable to other insects and diseases. Verticillium wilt,
anthracnose, fire blight, and—of particular concern, pests like bark beetles, borers, and the Asian
longhorned beetle—all pose threats to Montana’s urban forests. These pests and diseases vary in
severity based on geography and specific urban forest composition; strategies to address them should
vary accordingly.

Climate

When selecting proper trees and plants for Montana, most professionals use the USDA’s plant hardiness
information. Montana’s plant hardiness zones consist of a large range of temperature extremes,
creating a unique—and challenging—set of conditions for tree establishment and growth (Figure 46).
With warming trends and extreme weather events, Montana’s trees are extremely stressed and
predisposed for a secondary factor, such as insects, disease, fire, or an extreme weather event, to cause
widespread mortality. In recent years, several community forests have been affected by weather events
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and have had to spend hundreds of thousands of dollars in response to tree damage. Climate
projections for the region include an increase in the severity and frequency of large storm events,
indicating that communities are likely to incur increased costs for removal of compromised urban trees.

Figure 46. Montana Plant Hardiness Zone Map, 1976-2005 (DNRC, 2020).

In 2012, the national USDA Plant Hardiness Map was updated using the newest data, including
elevation, urban heat, and proximity to large bodies of water. The update also reflects the warming
trends in average temperatures throughout the country. In Montana, many zones were reclassified and
shifted into a warmer climate zone. For example, northwest Montana moved from a 5b to a 6a zone,
while in southeast Montana, Billings moved from a zone 3 to a zone 4 (Figure 47).
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Figure 47. Montana Plant Hardiness Zone Map, 2012 (DNRC, 2020).

Communities across the state have recently been impacted by severe storms outside of historic ranges,
including high wind events, hail storms, unseasonable snow, heavy rains, drought, and frequent extreme
temperature fluctuations. These weather events, associated with long-term climatic change, cause
increased damage, stress, and mortality in trees. According to the Montana Climate Assessment, the
growing season is on average twelve days longer than it was in 1950 (Whitlock et al., 2017). The change
in temperature trends affects seasonal dormancy cycles in trees, causing them to bud out earlier in the
spring and remain in leaf further into the fall. Earlier leaf out means that trees in full foliage are more
vulnerable to frost or heavy snow in the extended season. While some plants will be more available for
growth, others may not fare well with the warmer winters and climates, opening the door for additional
insects and disease.

Urban Planning & Development

Population growth in some of Montana’s urban centers presents challenges for urban planning and
development, particularly regarding management and maintenance of urban and community forests.
While municipalities cover only 1.2% of the state’s land mass, 53.8% of the population lives within a city
or town (US Census Bureau, 2010). All of Montana’s communities, both incorporated towns and
unincorporated centers, cover just 2.6% of the state’s land mass, yet 69.5% of the population lives
within these census designated places (US Census Bureau, 2010). As the population grows, the impacts
to the landscape will create additional pressure on natural resources, including community forest
fragmentation and canopy loss. Further, city and community planners recognize that the interactions
between people and their immediate environments is an important consideration for Montanans. The
ecosystem services provided by urban trees will be integral pieces of sustainable, cost-effective
infrastructure as the built environment grows.
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The most significant challenge that municipalities face, especially smaller towns, is the lack of capacity
and professional staff in urban and community forestry. These professionals can help ensure that new
developments incorporate community and urban forests, and plan to mitigate or avoid the known
threats and challenges facing Montana’s urban tree canopy. Development into the Wildland Urban
Interface, for example, brings challenges with potential fire encroachment and a need for introducing
adaptive landscaping. With some foresight, planning, and expertise in local context, communities can
create a more functional, aesthetic, and ecologically functional landscape that considers all factors for
each situation.

Age & Decline of Urban Forests

Most urban forests in the state are reaching the end of their first life cycles, that is, the natural age and
decline of the dominant age cohort of urban trees. As Montana’s communities are reaching or
surpassing a century in age, the trees planted at their first founding or development are reaching the
end of their natural lifespan. Systematic removals and replacements are overdue to prevent further
decline that could pose a liability and safety risk. Removal costs for some of the massive trees can cost
up to $13,000.

Urban Tree Species Diversity

With just three species (ash, maple, crabapple) representing 42% of Montana’s urban tree population
(DNRC, 2017), the risk is high for widespread mortality, especially from the likely emergence of Emerald
ash borer. Adding diversity and a mix of species will increase resiliency and create a healthier urban
forest.

Opportunities

Montana’s Urban and Community Forestry programs are predominantly funded by USDA FS’ State and
Private Forestry Program; additional federal funds come from the NRCS, and the remainder of program
funding comes from state and local government funds. As additional funds or funding sources are made
available, the capacity to support urban and community forests and the benefits they provide increases.

e Inrecent federal budget planning, decision makers are paying specific attention to urban forest
health overall, and insect and disease threats in particular.

e The Montana UCF program could increase proactive collaboration with state stakeholders and
federal agencies to bring needed resources into the state.

e Community forest managers could better align with national resources and educational
campaigns that seek to prevent transporting potentially infested trees, logs, or firewood within
the state (Don’t Move Firewood, 2019).

e Urban wood use keeps carbon out of the atmosphere, provides jobs, and reduces need to
transport from elsewhere. The UCF program can support wood utilization and bring more
opportunities for the state.

e With approximately one third of Montana’s 129 incorporated cities and towns a Tree City USA,
this number could be increased with more resources at either the local or statewide level.

Tree Species Diversity

There is also tremendous opportunity to increase the diversity of tree species that make up the urban
forests in Montana.
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A generally accepted guideline in UCF management suggests that no single species should
represent more than 10% of the overall urban forest composition (Clark et al., 1997). Though
new research suggests 5% as the ideal species diversity, Montana’s growing conditions make
this difficult to achieve.

By striving to meet this 10% benchmark, communities can achieve large gains in reducing the
risk of widespread damage due to insects and disease.

Climate Adaptations
As Montana’s climate changes, it is critical that UCF managers consider a broad range of species to
incorporate into urban and community forests.

Both non-native (but non-invasive) and native species found in different plant hardiness zones
should be considered in the built environment.

Non-native species can sometimes be the hardiest for transplant and establishment in urban
areas, and will grow, function, and adapt to heavily managed areas more readily than many
native species (Zettlemoyer et al., 2019).

This is because of key differences between the urban forest ecosystem and natural forests.

0 Inanurban area, soils are highly disturbed, compacted, or brought in from other areas;
concrete and other impermeable sources limit water availability; pavement increases
overall temperatures; and there is usually a higher level of toxins and pollutants.

By selecting hardier species from a range of ecosystems, managers can ensure more robust
forests over the long term.

As climate change alters temperature, precipitation, and storm patterns across Montana, managers will
need to consider how to adapt urban and community forests to new conditions.

Urban and Community forestry presents one of the most effective means to mitigate impacts of
higher ambient temperatures by providing the cooling effects of shade. Shaded spaces can
mean the difference of 20-40 °F lower than peak temperatures of exposed surfaces (EPA, 2019).
Trees can be used as an important strategy to adapt to new conditions, if planted in a way that
maximizes ecosystem services such as carbon sequestration, air and water quality services, and
using canopy cover to reduce urban surface temperatures.

Community foresters also have the opportunity to explore new species that show greater
resilience and hardiness to weather extremes, or that have higher performance in terms of
carbon sequestration or water filtration.

With predicted scenarios of ‘flash drought’ and concerns about water availability, use of
bioswales and other water conservation techniques for urban settings will need to be further
explored.

Managers have the opportunity to consider carbon offsets, financial incentives, and engagement
with programs toward lowering net carbon emissions within communities.

Urban Planning & Development

Planning with trees in mind for developments, urban expansion, and population growth will help
mitigate some of the negative consequences of growth.

A long-term vision, strategic management plan, proactive tree care, and dedicated staff at the
local level creates a strong foundation for sustainable growth.
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Success with adopting management plans has created additional local funds directed towards
tree care and management, and in several cases new positions were hired to manage the city
trees.

Integrate urban forestry concepts into Community Wildfire Protection Plans.

Payments for Ecosystem Services

Use community trees as a carbon sequestration tool, and consider marketable or economic strategies to
invest into urban forestry environmental services. City Forest Credits is an example program that could
bring new investment and sources of funding to Montana.

Data Management

Continue to update and maintain statewide urban forest inventory data. This living tree inventory
dataset can be used as a long-term tool and, along with the 2017 assessment, provide a baseline for
analyzing trends and changes in Montana’s community forests.

Existing Strategies

DNRC distributes grants to communities that support and encourage local urban forestry
program development.

New Dutch EIm Disease-resistant cultivars and varieties of tree species are being introduced
through nurseries and arboretums. Use of these trees will allow for continued diversity and
resilience.

DNRC has a statewide emerald ash borer readiness and response plan, developed in 2015.
Currently DNRC is actively working with other agencies and organizations to collaborate and
share information regarding the response, management, and protocols for dealing with emerald
ash borer.

The data from the statewide inventory is an essential tool towards identifying communities with
low species diversity.

0 This data is a reliable resource for communities to utilize in tracking changes in tree
species composition over time and helping to plan for a changing environment.

0 Therefore, it is important to keep current and frequently updated.

Statewide partners and organizations have been working collaboratively in recent years to
expand available resources for urban forestry in Montana’s communities.
Some progress includes work towards resource-sharing.

0 The Montana Urban and Community Forestry Association advises the state urban
forestry program on direction and helps facilitate statewide collaboration. It is the
primary advocacy group for urban and community forestry.

0 For example, the City of Missoula invested in a tree tomograph, a specialized piece of
equipment for scanning the inside of trees for rot and decay.

0 The City of Missoula is currently working to make this resource available to other
Montana communities.

0 Kalispell, Columbia Falls, and Whitefish are researching ways to share tree equipment
such as a chipper and a bucket truck.

0 Townsend recently created a partnership in large tree orders and delivery to
communities around the state, including Roundup and Sidney.

O Anaconda-Deer Lodge and Butte-Silver Bow considered a split arborist position to
provide services for both towns.
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Data & Program Gaps

e Wildland Urban Interface — There is a need to emphasize the connection between WUI trees,
forests, and watersheds, managed and protected in many cases with UCF programming.

0 DNRC, with funding and analysis support from the USDA FS, recently initiated a project
to map the extent of tree canopy and forest cover alongside building and parcel data in
urban areas and regions. This mapping is especially powerful when combined with other
information, such as socioeconomic data, and can provide incredible insight regarding
risks, resource needs, and tradeoffs. This can also help prioritize fire mitigation efforts
and determine appropriate places for future tree plantings.

e Urban tree canopy cover — More data and statistical information is needed to assess the current
cover within Montana’s communities. Fragmentation of forests and canopy loss is a nationwide
issue, and Montana is showing symptoms of similar changes.

0 \Vegetation and canopy cover change analysis — As communities continue to grow in
population and further develop, there is a substantial impact to surface cover.
Temperatures are significantly higher in areas called ‘urban heat islands,” by as much as
8 degrees.

e Include community trees and forests when looking at statewide and landscape scale forest data.
Tools are needed to strengthen the use of tree and forest inventories, monitoring, and
assessment across all lands.

Priority Areas for Focused Attention

Description of Priority Areas for Focused Attention

Drawing from the Montana Statewide Assessment of Forest Conditions, the Montana Forest Action
Advisory Council applied their expertise and experience to identify Priority Areas for Focused Attention.
These areas require active landscape-scale forest restoration and management in order to address
prevalent wildland fire risk and forest health issues across all forested lands in the state of Montana. The
identification process focused on forest health and fire adaptation, with the intent of addressing
community protection, industry retention and economic development, recreation and tourism, wildlife
and aquatic habitat, watershed restoration, and other areas as identified by the council.

Geospatial models and data-driven analysis on all forested lands across Montana identified areas with
the highest wildfire risk to communities and infrastructure, as well as areas with significant forest health
concerns. These areas have been termed “areas with elevated fire risk and degraded forest health.”
MFAAC further refined this area of analysis by emphasizing areas with existing road infrastructure and
lower elevation forest types, more frequently found around communities and infrastructure, to
determine the areas of highest priority for implementing landscape-scale cross-boundary forest
restoration and management activities. These Priority Areas for Focused Attention will help land
managers sequence programs of work and collaborate across jurisdictional boundaries to address
wildfire risk and forest health issues while ensuring resilience in communities and infrastructure.

The purpose of the Montana Forest Action Plan’s “Priority Area for Focused Attention” designation is to
describe current landscape attributes, draw attention to the urgency with which action should be

considered, and identify resources that should be allocated, in order to protect Montana’s communities
and infrastructure and improve forest health conditions. MFAAC’s Priority Area Identification process is
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meant to inform land managers on the status of Montana’s forests and provide a range of consensus-
derived recommendations that allow for collective organization behind common goals and to
accomplish work at the landscape scale. Furthermore, no proposed implementation or management
strategy shall counter or conflict with existing land management plans, and the Forest Action Plan will
not prescribe management activities.

Priority Areas for Focused Attention are displayed via an interactive web map that can be found at
https://www.montanaforestactionplan.org/pages/data.

Priority Area Identification and Methodology

A Geographic Information System (GIS) is a technological system for gathering, managing, and analyzing
spatial data. The concept of spatial data includes an understanding of location and how information is
organized geographically (ESRI, n.d.). By organizing information into spatial layers and visualizing them
with maps or 3D displays, GIS can reveal patterns, relationships, and situations that enable decision
makers (ESRI, n.d.). This data-derived GIS methodology was used to identify the landscape-scale areas
that represent the greatest risk of wildfire and forest health.

One of the most applicable uses of GIS is for planning and land management, particularly suitability
mapping (Collins et al., 2001). GIS land use suitability analysis has been applied to a range of
management processes, including landscape evaluation, site selection, regional planning, and
environmental impact assessments (Malczewski, 2004). A landscape evaluation using GIS involves
gathering datasets of interest and performing a GIS overlay, an operation that layers the datasets and
identifies any relationships (Clarke, 1997). The resulting composite product identifies spatial regions in
which multiple input factors are found to occur. Furthermore, by utilizing raster data (uniformly sized
pixels that are used to store data that varies continuously), the overlay becomes increasingly nuanced by
utilizing classes of different values within each dataset that identify variations of risk within the datasets.
These dataset classes are assigned numerical values, which are then mathematically merged together to
produce a single dataset with a new range of values (ESRI, n.d.). This modeling process allows land
managers to assign relative value to each dataset, weighting the resulting output accordingly.

Data Sources

Primary Data Sources

A variety of statewide datasets were examined for GIS modeling suitability. Raster datasets with
statewide extent and the most current data were preferred. Ultimately, six publicly available datasets
were chosen for inclusion in the GIS model. These six datasets provide spatial information for different
aspects of wildfire risk and forest health in Montana.

The Wildfire Hazard Potential model provides information on the relative potential for wildfire that
would be difficult for fire crews to contain. Areas with higher wildland fire potential values represent
fuels with a higher likelihood of experiencing high-intensity fire with torching, crowning, and other
forms of extreme fire behavior (Dillon et al., 2015). This dataset is derived from the Large Fire Simulation
System (LFSim) produced as part of the Fire Program Analysis System by the USDA Forest Service’'s Fire
Modeling Institute. The mapping process incorporates multiple indicators of fire intensity and fire
probability to assess risk.
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To determine fire probability, the mapping process includes LFSim burn probability, crown fire potential,
and known small fire occurrence points derived from LANDFIRE datasets. Fire intensity is measured
through LFSim flame length. The layer is useful for analyses of wildfire risk, hazardous fuels
prioritization, and strategic planning across large landscapes (hundreds of square miles) up through
regional and national scales. When paired with spatial data depicting highly valued resources, land
managers can use these data to create value-specific risk maps (Dillon et al., 2015). The map assigns five
classes representing wildfire risk:

e \Verylow
e Llow
e Moderate
e High
e Very High

The Recent Fire History dataset further informs the wildfire hazard potential model. Montana has
experienced significant wildfire seasons since the release of the latest wildfire hazard potential model.
Thus, a secondary dataset was required to capture wildland fire disturbances that were not considered
by the wildfire hazard potential model. To achieve this, DNRC fire perimeters from the 2015 fire season
to present were used. The addition of these fire perimeters further informs understanding of Montana’s
fire potential. In particular, the aftermath of the extensive 2017 fire season is made apparent through
the inclusion of this dataset, particularly the Lolo Peak, Rice Ridge, Myers, and Lodgepole fire complexes.

Distance to the Wildland Urban Interface provides an assessment of areas that are in or near the
Wildland Urban Interface. The WUI comprises areas within an at-risk community or adjacent to a
community where humans and their development meet or intermix with wildland fuel (Stein et al.,
2013). Communities at risk often consist of homes and other structures with basic infrastructure near
federal land. Within the WUI, natural conditions can be conducive to major wildland fire disturbances
that disproportionately threaten infrastructure and human life.

DNRC utilizes a definition of WUI that includes all known structures in the state of Montana, including a
half-mile of land buffered around each structure. This definition is used by the Fire Bureau Agency to
inform wildland fire decision management. In addition, DNRC maintains a structures database from
which the WUI dataset used for modeling was derived. A multi-ring buffer was constructed around each
structure at the following distance intervals:

e Lessthan 1/2 mile
e 1/2-11/2 miles

e 11/2-3 miles

e 3-5miles

e 5-10 miles

e More than 10 miles

Areas within the WUI, or identified as being within a close distance to the WUI, were given a higher
model weighting, while areas at greater distances from the WUl were correspondingly weighted lower.

To identify future risks and threats to Montana’s forests, the National Insect and Disease Risk Map was
used. This U.S. Forest Service map depicts predicted future forest loss through 2027 (Krist et al., 2014). A
variety of inputs were used to quantify the risk of tree mortality from a variety of insects and forest
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pests, including current forest conditions, known and active infestations, localized climate systems, and
expected future climatic conditions. The model considers a forest to be “at risk” if cumulative risk from
all forest pests is likely to cause a 25% loss in forest basal area (Krist et al., 2014). There are four classes
in the NIDRM dataset:

e Norisk

e Low risk

e Elevated risk
e High risk

Areas of elevated risk represent landscapes that were classified as high risk in previous versions of
NIDRM and have since experienced insect outbreaks. While risk still remains in these areas, overall risk
of a future outbreak has been reduced.

Insect & Disease Risk was measured using aerial disease surveys conducted by the USDA FS. The surveys
are designed to detect and assess insect infestation and disease conditions affecting trees throughout
forests and the USDA FS issues an annual update of existing conditions (USDA, 2011). This dataset is the
primary method of collecting data on the health of treed areas affected by insects and diseases.
Detection surveys are an efficient and economical method of collecting and reporting data on forest
insects, diseases, and other disturbances across state, private, and federal lands (USDA, 2011). To
identify recent and ongoing disease impacts, areas that have experienced tree mortality over the
previous decade were identified using the aerial disease survey datasets. Specifically, insects and
pathogens known to cause extensive mortality in Montana were identified, including mountain pine
beetle, Douglas-fir beetle, fir engraver, and dwarf mistletoe.

Due to a lack of available, statewide data assessing the severity of past outbreaks, this dataset measures
where tree mortality is known to have occurred without classifying by severity.

Western Spruce Budworm Recurrence identifies forests that have experienced chronic outbreaks of this
forest pathogen over multiple years. The western spruce budworm is the most widely distributed and
destructive defoliator of coniferous forests in western North America (Fellin & Dewey, 1982). In
Montana, outbreaks of spruce budworm can indicate areas where Douglas-fir are in chronic stress from
defoliation, and potentially from overstocking. Chronic outbreaks strongly correlate to stand conditions
and can indicate ongoing forest health issues. Unlike mountain pine beetle or Douglas-fir beetle,
outbreaks of western spruce budworm result in further stress to forests rather than extensive mortality.
Thus, due to this disparity in measuring the effects of this pathogen, western spruce budworm was
considered separately from mortality-causing insects.

To identify forest landscapes with chronic infestations, aerial detection survey data from 2010-2019 was
modeled using an overlay analysis. The results were placed into the following classes to measure
recurrence:

e No presence detected

e 1-3years (Low)

e 3-5years (Moderate)

e More than 5 years (High)

Draft 2020 Assessment of Forest Conditions 155



Informational Data Sources

In addition to the primary datasets, two informational data sources were used. These datasets were not
weighted as part of the model’s raster overlay analysis but were included to provide boundaries to the
landscape analyzed by the model.

Classified Forest Lands were developed for fire protection purposes in Montana. Classified land is
defined as any land that, in the judgement of the department, poses a fire menace to life or property.
For modeling purposes, the landscape analyzed was restricted to classified forest lands. In addition,
classified lands are identified based on stocking and size of trees and the capacity of the land to produce
commercial timber or wood products—in an intermingled or contiguous fashion—with a buffer
extending 0.5 miles from contiguous fuels into non-classified forest lands. DNRC may classify the forest
land areas of the state that reasonably require conservation and fire protection measures, and change
or modify the classification from time to time as circumstances evolve.

Certain Federally Managed Lands were excluded from modelling to avoid conflicts with existing
management plans. The designated lands excluded from analysis included National Park lands, National
Wildlife Refuges, Wilderness Areas, and Wilderness Study Areas.

Priority Area Development

Forest Regions

Montana contains 23 million acres of forested land across multiple climatic boundaries. Consequently,
there is significant variation in regional vegetation patterns, and this variation influences both fire risk
and specific insect pathogens that are limited by the prevailing vegetation type. To ensure that local
variations in the relative importance of fire risk and forest health indicators were accounted for, the GIS
model output was normalized by forest regions in Montana. These forest regions were developed to
serve as a geographic reference for vegetation patterns across the state, as well as to inform regional
classifications developed by federal agencies (Arno, 1979). Each forest region is defined by a unique
ensemble of vegetation communities, prevailing climate, topographic barriers, and vertical zonation.

The Northwest Forest Region consists of the Kootenai, Flathead, and lower Clark Fork watersheds and is
bounded by the Continental Divide to the east, Idaho to the west, the Bitterroot Mountains to the
southwest, and the Blackfoot/Rattlesnake watersheds to the southeast. This forest region is heavily
influenced by Pacific species that are less common or absent from the rest of the state (Arno, 1979).
Important tree species in this region include western hemlock, western red cedar, grand fir, Pacific yew,
and western white pine. Unlike other forest regions in Montana, the northwestern region is heavily
forested, even in the lowest elevation valleys (as low as 1,800 feet in elevation) (Arno, 1979).

The West-Central Forest Region includes the Clark Fork watershed upstream of Frenchtown, with the
exception of the headwaters region upstream from Nevada Peak. The region also extends west to the
Bitterroot Range. The climate in this region is influenced by Pacific weather patterns, albeit to a lesser
extent than the northwestern region. Drier conditions make Pacific species rarer, and they are generally
restricted to moist canyons at the limit of their ranges (Arno, 1979). Grand fir is common but less
abundant than in the northwestern region. Intermountain forest species dominate this region, including
western larch, ponderosa pine, and Douglas-fir (Arno, 1979). Around 80% of the landscape is potentially
forested, with grassland occupying broad, low-elevation valleys (Arno, 1979).
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The North-Central Forest Region includes a narrow belt of forested land along the eastern slope of the
Continental Divide from the Dearborn River north to the Canadian border. In addition, islands of forest
as far east as Havre are included. The region is most similar to southern Alberta and is just 10% forested,
limited by a severe continental climate, short growing seasons, and dramatic temperature fluctuations
caused by chinook winds (Arno, 1979). Pacific species and many intermountain species are absent. The
most extensive forests of quaking aspen are found here, with limber pine and subalpine fir being the
dominant conifer species (Arno, 1979).

The Central Forest Region includes all of the forested terrain from the Continental Divide west of Helena
and eastward to the Fort Peck Reservoir. The region is bounded on the north by the Dearborn River and
on the south by the Boulder River divide. Many of Montana’s island mountain ranges fall into this
region, including the Little Belt, Big Snowy, Little Rocky, Bear Paw, and Highwood mountains. 20% of the
landscape is forested, generally within the island ranges, while lower elevations consist of grasslands
(Arno, 1979). The climate is continental, though less severe than in the north-central region, and
eastside vegetation species predominate. Most of the region has a low-elevation belt of ponderosa pine,
though a different subspecies than in western Montana. Other prominent tree species include limber
pine and juniper (Arno, 1979).

The Southwestern Forest Region extends east from the Continental Divide and covers the Jefferson,
Madison, and Boulder watersheds. The Clark Fork headwaters around Butte are included in this region
as well. 25% of this region is forested, with non-forest land consisting of semiarid steppe (Arno, 1979).
Unlike the central region, vegetation patterns in the southwestern region are driven primarily by aridity
rather than continentality. Lower elevations and warmer sites are occupied by Douglas-fir and limber
pine while higher elevations are dominated by lodgepole pine, with undergrowth being more scarce
than surrounding regions (Arno, 1979).

The South-Central Forest Region includes the high-elevation forests within the Greater Yellowstone
Ecosystem as far east as the Pryor Mountains. The landscape is continental and up to 50% forested and
experiences wetter conditions than southwestern Montana, due to the higher base elevation (Arno,
1979). Most of the forests consist of Douglas-fir and lodgepole pine with undergrowth more prevalent
(Arno, 1979).

The Southeastern Forest Region consists of hilly terrain along and south of the lower Yellowstone
watershed toward Montana’s eastern and southern borders. This region lacks significant topographic
variation, and thus lacks extensive forests. Much of the region is continental grassland, but low
elevations and less severe winters enable ponderosa pine to thrive in almost pure, savanna-like stands
(Arno, 1979). In addition, two eastern deciduous species, green ash and American plum, can be found
on moist north slopes or along streams (Arno, 1979).

Northeastern Montana includes the area east of Fort Peck Reservoir and north of Miles City. This region
consists almost entirely of grassland, with the exception of eastern cottonwood that occurs alongside
major streams. There are no upland forests, due to extremely cold, continental winters and high-
intensity drying winds, which prevent ponderosa pine from growing in this region (Arno, 1979). Due to
the lack of a significant forested landscape, this region was excluded from the normalization process and
was largely absent from the six primary datasets.
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Raster Overlay Analysis

GIS suitability modeling was performed in GeoPlanner for ArcGlS, a web platform specializing in raster
overlay analysis. Two primary models were created for aggregated fire risk and forest health risk. Within
the fire risk component, wildfire hazard potential received 50% weighting, and distance to WUI received
50% weighting. Within the forest health component, 50% weighting was applied to the insect & disease
risk dataset, with the remaining 50% representing existing insect and disease condition and split equally
between insect and disease impact and spruce budworm recurrence. Finally, the classified forest lands
and federally managed lands datasets were implemented to restrict the scope of the model output to
forested lands outside of national parks and wilderness areas.

The primary model was run across each of the forest regions in Montana, excluding the northeastern
forest region. The delineated forest regions were used to spatially bound iterative runs of the GIS
overlay analysis model. Within each region, raster cell values were adjusted relative to a cell’s standard
deviation from the mean, effectively scoring the landscape relative to the average conditions within
each forest region rather than the entire state. The results were merged into two composite fire risk and
forest health model outputs that maintained the relative scores within each forest region as single,
statewide datasets. Additionally, the southeastern region was excluded from the composite forest
health model, because the region lacks insect and disease issues at the landscape scale, something
evidenced by the lack of data in this region for the three forest health datasets.

A secondary fire risk model, more limited in geographic scope, was developed specifically to address the
impacts of recent fire seasons that were not reflected in the most recent wildfire hazard potential
dataset. This model used the recent fire history dataset as both a weighted indicator and a landscape
delimiter. The model was limited to areas that had experienced disturbances since 2015, and the fire
risk component of this model was restructured to include recent fire history disturbances. Weightings
for the wildfire hazard potential and distance to WUI layers were reduced from 50% to 33%, and recent
fire history was also given a 33% weighting. Results from the secondary fire model were then
superimposed onto the composite fire risk model.

The resulting aggregated outputs represent the relative risk of wildfire to human infrastructure, and the
relationship between forest health issues in Montana’s forests, normalized across seven forest regions
in the state. Both output models were re-classified on a scale of 1-9, with the highest value representing
a significant confluence of both fire risk and forest health concerns.

Raster Generalization

To obtain landscape-level areas of elevated fire risk and degraded forest health, post-processing of the
aggregated model outputs was required through GIS image generalization techniques. This process
identifies potentially misclassified areas and removes isolated zones that are too small to be relevant to
the scope of the project (ESRI, n.d.). A geoprocessing workflow was developed to help operationalize the
model output. The majority filter tool was used first to remove single, isolated raster cells from the
model output. Second, the boundary clean tool smoothed the boundaries between zones by identifying
and replacing smaller zones surrounded by larger zones.

The previously identified geoprocessing tools adjust zone boundaries at a small scale. To identify larger,
more contiguous zones representative of a landscape-scale analysis, the Region Group tool is necessary

(ESRI, n.d.). Contiguous zones below 5,000 square meters in size were identified and removed using the
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Region Group tool and Extract by Attributes tool. Using the Nibble tool, each cell location was reviewed
and replaced with the nearest neighbor using math algebra, thereby generalizing small regions and zone
protrusions.

The generalized model outputs were converted from a raster dataset to a vector feature class,
identifying contiguous, discrete polygon regions that totaled 9.1 million acres of forest across Montana.
The fire risk and forest health polygons were then intersected to identify three types of polygon areas:
regions experiencing significant fire risk, regions experiencing significant forest health issues, and
regions experiencing both fire risk and forest health issues. Some polygons identified were extensive
and trans-regional, covering hundreds of thousands of acres. Thus, it was desirable to subdivide larger
polygons to represent conditions within identified areas at an understandable, human scale. Priority
Area polygons were intersected with watersheds (HUC-10) and major transportation corridors to create
discrete localized areas of elevated fire risk and degraded forest health across the state.

Priority Areas for Focused Attention

A second iteration of raster overlay analysis, followed by raster generalization, was conducted within
the scope of the areas of elevated fire risk and degraded forest health. This iteration added two more
datasets to the model, designed to evaluate issues of accessibility and human values on the landscape.
The resulting output reduced the scope of the identified landscape to 3.8 million acres.

Vegetation Type identifies the current distribution of 122 distinct vegetation communities in the state
of Montana. This dataset is derived from LANDFIRE’s Existing Vegetation Type (EVT) dataset, developed
by NatureServe. EVT is mapped using a combination of Landsat imagery, field data collection, elevation
data, and computational models (NatureServe, 2003). This dataset was reclassified, yielding Alpine
Dwarf-Shrubland, Spruce-Fir Forest, and Subalpine Woodland as a distinct vegetation class. This
aggregated class was de-emphasized in developing the Priority Areas for Focused Attention, because
these forest types typically occur in remote, high elevation areas that are difficult to access.
Furthermore, these remote areas hold high conservation value, are typically at lower risk to the three
insect pathogens assessed in this plan, and experience fire regimes of intermittent stand replacements
that are less likely to pose a threat to human lives or infrastructure.

Road Proximity was derived from a statewide developed roads dataset maintained internally by the
Montana Department of Natural Resources and Conservation. This dataset was developed in concert
with the Montana Spatial Data Library and the DNRC Trust Lands Division and is periodically updated by
field staff. Within the scope of the areas of elevated fire risk and degraded forest health, a multi-ring
buffer was created around each road at the following interval ranges:

e 0-0.1 miles

e (0.1-0.25 miles

e 0.25-0.5 miles

e (0.5-0.75 miles

e 0.75-1 miles

e More than 1 mile

Areas greater than 0.5 miles from the road network were de-emphasized in developing the Priority
Areas for Focused Attention, because the lack of access to these areas increase the difficulty of any
management plan. Furthermore, many of these areas are part of an Inventoried Roadless Area.

Draft 2020 Assessment of Forest Conditions 159



Multi-State Priority Areas

The issues described and identified in this Forest Action Plan do not stop at the borders of our state. The
challenges we face here in Montana are faced in other states as well, especially the states that border
our own. Montana shares borders with four states and three Canadian provinces, providing multiple
opportunities to develop relationships and solve problems collaboratively across the region at a larger
scale. Using alignment opportunities developed through the Forest Action Plan, DNRC intends to
continue to intentionally engage with partners in the identification of multi-state and multi-national
shared priority areas. Montana is committed to working not just with partners within the state, but also
with those who share borders, rivers, ecosystems, and mountain ranges.

As part of the implementation recommendations outlined in the Statewide Resource Strategy, Montana
will lead efforts and seek out opportunities for multi-state and multi-national projects. Future
opportunities will be explored with continued support for ongoing projects.

Crown Managers Partnership — The Crown Managers Partnership is a multi-jurisdictional partnership
amongst federal, state, provincial, tribal, and First Nation agency managers and universities in Montana,
Alberta, and British Columbia. We recognize that no single agency has the mandate or resources to
address regional environmental issues, so we work across borders to address common ecological
challenges throughout the Crown of the Continent Ecosystem. The partnership focuses on
transboundary conservation issues with priorities in native salmonids, five needle pine, terrestrial and
aquatic invasive species, meso carnivores and land use change. For additional information please visit:
https://www.crownmanagers.org/.

High Elk Divide Collaborative — The High Elk Divide Collaborative is a multistate partnership of public
lands managers, state wildlife agencies, landowners, local community leaders, scientists, and
conservation groups working to conserve lands of importance for local communities and to protect the
ecological integrity at the landscape scale. For additional information please visit:
https://highdivide.org/.
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Stakeholder Engagement Process

On May 20, 2019, Governor Steve Bullock signed an Executive Order creating the governor’s Montana
Forest Action Advisory Council. The purpose of the council was to “develop and implement the Montana
Forest Action Plan, which ... include[s] the assessment of statewide forest conditions and the statewide
forest resource strategy” (Executive Order No. 7-2019). Members of the council were appointed by the
Governor of Montana, and represent a diversity of expertise, interests, and perspectives, including
federal, state, local, and tribal governments; industry partners; conservation organizations; collaborative
and watershed groups; ex officio agency representatives; and other relevant partners. The council was
established to continue progress on Governor Bullock’s 2017 Forests in Focus 2.0 Initiative, which
ordered the revision of Montana's Forest Action Plan to be completed by September 2020.

The council was convened by the Montana Department of Natural Resources & Conservation in August
2019 to work together on developing the Forest Action Plan, including the Assessment, the priority
areas, and the strategies. Council members served as a liaison between their constituencies and the
council, and committed to doing collaborative work. Council members strived to reach consensus
recommendations for DNRC and the governor.

Council members were supported by the leadership committee, the council chairs, the core team, and
the facilitation team (Figure 48). The leadership committee, named by the governor and consisting of a
balanced representation of interests on the council, was charged with strategizing and planning the
overall process of the council. The council chairs included the Montana State Forester of DNRC and the
Northern Regional Forester of the USDA Forest Service, who provided leadership and direction for the
council. The core team consisted of DNRC staff, including a Project Manager, a Communications
Specialist, Forestry Division Program staff, and the USDA Forest Service State Liaison to develop the FAP
with direction from the council. Ex officio participants were non-voting and consisted of representatives
from state and federal agencies to support the council and the core team as needed. The facilitation
team consisted of National Forest Foundation facilitators who supported the design of the process and
facilitated dialogue both in meetings and in an on-going basis as needed.
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Figure 48. Structure of the Montana Forest Action Advisory Council (DNRC, 2020).

The council met several times to provide direction and substantive input in developing the Statewide
Assessment of Forest Conditions. The conversation was iterative, recognizing that the Assessment forms
the foundation of the Forest Action Plan and is critical for both identifying appropriate priority areas and
developing the statewide forest resource strategy. The following summarizes the council’s discussion
and input:

e August 6-7, 2019: The council provided input on desired elements to include in the FAP, aspects
of the FAP that would make it useful and useable, and information required in order to examine
current conditions and trends affecting Montana’s forested lands. The council also created a
data committee to work with the core team on providing data and developing the Assessment.
After this meeting, the core team and the data committee worked together based on direction
from the council to refine the Assessment.

e October 29-30, 2019: The council reviewed the framework for the Assessment and provided
feedback on its development. The council also examined the Assessment framework in the
context of identifying priority areas.

e December 11-12, 2019: The council provided input for an outline of the Statewide Assessment of
Forest Conditions and a draft process for identifying priority areas. The council also developed a
working understanding of forest health and its various components.

e January 29-30, 2020: The council reviewed and refined the definition of forest health and
discussed how it will help guide the identification of priority areas. The council reviewed the
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statewide priority area identification criteria, worked to define the Urban and Community
Forestry priority areas, and discussed what those criteria will mean in terms of implementation.
A draft of the Assessment was released to the council for review, comments, and input.

e March 17-18, 2020: The planned meeting was cancelled due to concerns surrounding the spread
of COVID-19.

e April 2,2020: The council met virtually for the first time, discussed and voted to approve the
methodology for designating priority areas and the language used in the description of the
priority areas. The council developed a list of forest treatment types and began drafting the
strategies for implementation.

e April 20-22, 2020: Discussion and approval of the tiers used to model and develop priority areas
occurred during this meeting. The council learned about some of the best practices for cross-
boundary landscape partnerships, as well as models for fiscal structures to pool and redistribute
funds for large-scale projects.

e May 20-21, 2020: The council worked to refine the strategies of implementation and discussed
the metrics that would be used to verify that the goals and objectives of the Forest Action Plan
are being met. The council discussed communication needs and opportunities associated with
the MFAP’s release, and how to acknowledge those who participate in and endorse projects
that follow the Forest Action Plan’s management guidelines.

e July 6-7, 2020: The council met with Governor Bullock to discuss progress and the best ways to
encourage participation in the recommendations that the Forest Action Plan will provide for
land managers. The council finalized and voted on strategies for implementation of
recommendations and discussed approval for the draft release of the Montana Forest Action
Plan and Statewide Assessment of Forest Conditions for public review.

Each council meeting included a public comment period on the agenda. Members of the public were
also invited to participate in separate small group discussions. In July of 2020, the DRAFT FAP will be
released to the public for comment. During the period of public comment, the council will assist DNRC
with public outreach and stakeholder engagement with the DRAFT FAP. The final FAP is due to the
governor in September of 2020.
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USDA FS — United States Department of
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Additional

AIS — Aquatic Invasive Species
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CWPP — Community Wildfire Protection Plans
ESA — Endangered Species Act

FAP - Forest Action Plan
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FIF — Forests in Focus (1.0 and 2.0)
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HCP — Habitat Conservation Plans

HRA — Hazard Reduction Agreement

HRV — Historical Range of Variation

LWCF — Land and Water Conservation Fund
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MFAAC — Montana Forest Action Advisory
Council

MFAP — Montana Forest Action Plan
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NCWFMS — National Cohesive Wildland Fire
Management Strategy

NFS — National Forest System
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NRV — Natural Range of Variation

SCORP — Statewide Comprehensive Outdoor
Recreation Plan
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SMZ — Streamside Management Zone Law
SWAP — State Wildlife Action Plan

UC3 - Upper Columbia Conservation
Commission

UCF — Urban & Community Forestry

WUI — Wildland Urban Interface
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Glossary of Terms

Active management — a conservation approach that emphasizes a full range of active and intentional
management techniques to manage important ecological and hydrological processes in order to
conserve biodiversity and provide various goods, ecological services, and recreational and spiritual
opportunities to people over the long term.

Adaptive management — an intentional approach to making decisions and adjustments in response to
new information and changes in context.

Bark beetles — members of the family Scolytidae, over 600 species of bark beetles occur in the United
States. They are common pests of conifer trees, with some species attacking broadleaf trees.

Best Management Practices (BMP) — a term used to describe types of water pollution control, used to
refer to a principle control or a treatment technique. BMP describes both structural or engineered
control devices and systems.

Characteristic disturbance — a disturbance that is within the normal range of variability, like that of a
natural fire regime.

Climate change — a long-term change in the average weather patterns that have come to define Earth’s
local, regional and global climates. These changes have a broad range of observed effects that are
synonymous with the term.

Conifer — a tree that bears seed cones and needle or scale-like leaves that are typically evergreen.
Conifers are a division on vascular land plants that are perennial woody plants.

Disturbance — any relatively discrete event in time that disrupts ecosystems, community, or population
structure and changes resources, substrate availability, or the physical environment. Disturbances
often act quickly and with great effect, to alter the physical structure or arrangement of biotic and
abiotic elements.

Disturbance regimes —a general term that describes the temporal and spatial characteristics of a
disturbance agent, and the impact of that agent on the landscape. More specifically, a disturbance
regime is the cumulative effects of multiple disturbance agents over space and time.

Ecosystems — also known as a biome, a single environment and every biotic (living) organism and abiotic
(non-living) factor that is contained within it or characterized it. An ecosystem embodies every aspect
of a single habitat, including all interactions between its different elements.

Fire-adapted community — one that can survive and remain viable without extraordinary interventions
by fire services when wildfire moves through or near the community.

Fire exclusion — also known as fire suppression, the intentional removal of fire from the landscape, both
natural fires and human-caused.

Fire regime — the general character of a fire that occurs within a particular vegetation type or ecosystem
across long successional time frames, typically centuries. Characteristics include fire frequency,
severity, extent, pattern, seasonality, and variability.

Forest condition — see Forest Health.

Forest Health — Viewed at a landscape scale, forest health is recognized by the MFAAC to be:

e Growth, structure, composition, and function representative of historical and natural ranges of
variability, disturbance regimes, and forest dynamics considering forest type under conditions of
projected future climate change

e Resilient to disturbance from fire, windthrow, insects and diseases, invasive species, drought,
management, and impacts of climate change.

e Diversity of tree species and age classes that support a diverse array of plants, animals, and microbes.
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e Sustainable capacity to indefinitely and concurrently provide clean air and water, biodiversity, critical
habitat, recreation opportunities, aesthetics, and forest products.

Forest types — also known as forest cover, a class of identification that is defined by the dominant forest
vegetation type.

Goal — a vision statement about what we want this plan to achieve

GIS — a Graphic Information System is a technological system for gathering, managing, and analyzing
spatial data, including an understanding of location and how information is organized geographically.

Habitat fragmentation — a process during which a large expanse of habitat is transformed into a number
of patches or smaller total area, isolated from each other by a matrix of habitats unlike the original. It
increases discontinuity in the spatial patterning of resource availability, affecting the conditions for
species occupancy, and ultimately individual fitness.

Historic range of variability (HRV) —the change over time and space in the ecological condition of
potential natural vegetation types and the ecological processes that shape those types.

Invasive species — an organism that causes ecological or economic harm in a new environment where it
is not native.

Mesic — an environment or habitat containing a moderate amount of moisture.

MFAAC — Montana Forest Action Advisory Council, comprised of voluntary members from the public,
state and federal agencies, and private industry.

Natural range of variability (NRV) — refers to the values of a metric likely to be observed under natural
reference conditions (i.e., in the absence of human disturbance).

Natural resources — materials or substances (such as minerals, forests, water, and fertile land) that
occur in nature and can be used for economic gain.

Noxious weed —Any exotic plant species established or that may be introduced in to an area that it does
not naturally occur which may be designated by a Federal, State, or country government as injurious
to public health, agriculture, recreation, wildlife or property.

Objective — a specific desired result or outcome, the things we care about and want to achieve. And
objective often has a directions associated with it (i.e., reduce risk of wildfire to Montana’s
communities, watersheds, and infrastructure). The progress of the Montana Forest Action Plan can
be measured against these objectives.

Outcome-based grazing — intended to work in a collaborative fashion with local landowners and holders
of grazing permits to utilize grazing on public lands to support enhanced partnerships for managing
livestock grazing, conservation performance and ecological outcomes rather than process and
prescription, cooperative improvement/management/protection of public lands, and positive
economic and social outcomes.

Patch size and density — a fundamental attribute of the spatial character of a patch. Most landscape
metrics either directly incorporate patch size information or are affected by patch size. Patch size can
by summarized at the class and landscape levels in a variety of ways (i.e., mean, median, max,
variance, etc.), or alternatively, represented as patch density, which is simply the number of patches
per unit area.

Performance measure — how we measure progress towards objectives.

Prescribed fire — also known as prescribed burns or controlled burns, refer to the controlled application
of fire by a team of experts under specified weather conditions to restore health to ecosystems that
depend on fire.

Resiliency — The ability of a forest to absorb disturbances and re-organize under change to maintain
similar functioning and structure.
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Restoration — the process of assisting in the recovery of an ecosystem that has been degraded,
damaged, or destroyed.

Riparian — lands that occur along watercourses and water bodies. Typical examples include flood plains
and stream banks, They are distinctly different from surrounding lands because of unique soil and
vegetation characteristics that are strongly influenced by the presence of water.

Severe fire — also known as fire severity, refers to the effects of a fire on the environment, typically
focusing on the loss of vegetation both above ground and below ground but also including soil
impacts.

Shared stewardship — a commitment to working across boundaries to improve forest and watershed
conditions and protect communities.

Strategy — an approach or action the MFAAC recommends to achieve the objective.

Structural stages — the way in which a stand of trees develops through the life stages of growth,
competition, and death.

Successional stage — forest ecologists recognize four phases of forest development: stand initiation,
stem exclusion, understory reinitiation, and steady state.

Vegetation type — a collection of plants or plant communities with distinguishable characteristics that
occupy an area of interest and about which data can be arrayed in a standard format.

Wildland Urban Interface (WUI) — comprises areas within an at-risk community or adjacent to a
community where humans and their development meet or intermix with wildland fuel.

Working Forest — forests that are managed sustainably for social and ecological functions, including
forest commodities, fish and wildlife habitat, recreation opportunities, aesthetic qualities, historical
and cultural resources, and other values integral to intact forests.

Uncharacteristic disturbance — the shift away from or alteration of natural fire regimes. Human
intervention, particularly fire suppression and historic logging practices, has changed how fire is
expressed on the landscape.

Urban canopy cover — the conversion of forested landscapes to non-forest uses is not the intent of
increased canopy cover in urban settings; rather, the intent is to increase canopy cover in areas that
are already urbanized.
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Forest Legacy Assessment of Need

FWP.MT.GOV THE OUTSIDE IS INUS ALL.

Wildlife Division Office
PO Box . 200701
Helena, MT 59620
(406) 444-2612

December 9, 2020

Leanne Marten, Regional Forester
Northern Region

26 Fort Missoula Road

Missoula, MT 59804

Dear Leanne:

Greetings! Montana Fish Wildlife and Parks is pleased to submit the enclosed Forest Legacy
Program Assessment of Need, which is intended to replace the original 2000 AON.

As a bit of background, Montana's Forest Legacy Program has been incredibly successful
conserving Montana's working forests and supporting expansive ecological, social, and
economic values across nearly 261,000 acres - through conservation easements and fee title
acquisitions. FWP is the lead state agency for administering the Forest Legacy Program in
Montana. We have been working with agency and NGO partners and two advisory committees
on this revision and the document was also released for a 30-day public comment period,
followed with subsequent editing.

Through this updated AON, FWP intends to continue implementing the goal "To conserve and
enhance land, water, wildlife, and timber resources while providing for the continued working of
Montana's forestlands and maintenance of natural and public values." A key feature of this
update is broad scale forest prioritization, emphasizing important water, fish and wildlife, and
timber resources. We also have delineated three Forest Legacy Areas where the program
would be eligible to operate, which is more focused than the original AON.

Because of these substantive changes from the current AON, it is our understanding that this

revised AON will need to be forwarded to the State and Private Forestry DC Office for national
approval.
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With this letter, we have enclosed an electronic copy and are mailing an un-published hard
copy of the revised AON for your reference. Once the AON is approved, we will be making an
official printing for public distribution.

Thank you for your consideration and your help with moving this document into the USDA
Forest Service approval process. Please contact me or Rick Northrup (rnorthrup@mt.aoy; 444-
5633) if you have any questions.

Sincerely,

Ken McDonald, Administrator
Wildlife Division

Enclosure: Forest Legacy Assessment of Need, December 9, 2020
cc: Janet Valle, USFS
Rick Northrup, FWP
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Community Wildfire Preparedness Plans

Community Wildfire Preparedness and the Montana Forest Action Plan

Local government planning efforts that reflect the increasing risk of wildfire in the Wildland Urban
Interface (WUI) are essential to proactively addressing wildfire hazards in Montana. These efforts
include Community Wildfire Protection Plans (CWPPs), which assist communities in planning for,
responding to, and recovering from wildfire events. Aligned with Shared Stewardship and the Montana
Forest Action Plan, CWPPs provide the local context to enable management across landscapes by
establishing common goals across ownerships. In Montana, CWPPs are the primary mechanism used to
coordinate response, identify local priorities, and reduce the threat of wildfire in the WUI. CWPPs bring
together diverse local interests to ensure communities are prepared and adapted for wildfire.

By supporting the development, revision, and implementation of CWPPs and working to align local,
state, and federal resources and capacity, CWPPs can be integrated into state and federal prioritization
and planning processes. Moreover, it will enable land managers to allocate funding to the highest-risk
and highest-priority areas as identified by the community.

Montana’s Community Wildfire Protection Plans can be found here.

http://dnrc.mt.gov/divisions/forestry/fire-and-aviation/cwpps
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User’s Guide to the Interactive Dashboard

Montana Forest Action Plan
Using the Interactive Dashboard

The Montana Forest Action Plan Dashboard is designed to encourage exploration of the identified
priority areas and the data used to develop them. Upon loading the application, users will see the
Priority Areas for Focused Attention, as well as areas not considered by MFAAC in grey.

The top-left portion of the dashboard
contains four navigational tools available
to the user. Users can navigate the map by
clicking and dragging the mouse to move
the map around and using the either their
mouse’s scroll wheel or the plus/minus
buttons on the top-left of the dashboard
to zoom in and out. Pressing the home
button will restore the map to its original
statewide extent. Pressing the locate button will center the map on the user’s current location,
allowing them to see the priority areas immediately surrounding them.

The user can also interact with the map

layers and control what appear on screen.

Different layers can be toggled on and off

by opening the layer list. By checking and

unchecking the appropriate box, users can

visualize a combination of different layers.

Included for viewing are the original

datasets that were modeled to create the

priority areas, as well as various management layers. The basemap button lets the user change
the map background and includes imagery, street maps, topo maps, or a gray canvas. The
bookmark button lets a user save a predetermined view of the map that they can return to by
clicking on their bookmark. The measure tool lets the user measure distance or area by clicking on
the map
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Lastly, users can use the search bar to look up an address or city. The map will zoom in on the
searched area letting users examine the priority areas around their specified area in greater detail.

Clicking on a priority area will load a detailed
popup that provides contextual information
on each priority area. The popup lists the
most important drivers of risk that led to the
area becoming a priority area and lists
several potential management considerations
as well. These considerations identify how
much of the priority area is within the
wildland-urban interface, within a municipal
drinking water source, within a roadless area,
or is in designated critical habitat. At the
bottom of the popup are a series of pie charts
that display information such as land
ownership breakdowns, dominant vegetation
type, and historical fire regime. Users can
cycle through these charts by clicking the
arrows to the left and right of the chart.

e On the right side of the dashboard are a series of graphs
Exlieniizatoes and displays. These provide context for the priority

Lincoln County

Pri ori‘ty Acres areas at a statewide scale. In addition, every county that
contains a priority area is listed, and the counties with

Missoula County

Sanders County
Ravalli County 63 1 I 1 8 8 the most acreage are listed at the top. By clicking on a
:’?‘hea:m"ty county, the other displays will change to reflect
ineral County
[——r.— ) summaries of the priority areas across that county only.

e~ For example, by clicking on Lincoln County, the user can
By mef;gg;faim see the total number of priority area acres in Lincoln
Pri Ol’ity Acres County, the nl.lmber of acres at I‘lSl.( 11? the WUI, z?nc? a
land ownership breakdown for priority areas within

Sanders County
PIT— 3 8 5 ’ 1 6 8 Lincoln County. Clicking a second time on the selected
i Gy county will return the displays to the statewide scale.

Mineral County

Lincoln County

Missoula County

Beaverhead County
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Public Comments

Overview of Changes Made to the Montana Forest Action Plan Based on Public
Comment

This section contains a broad summery of changes to the Forest Action Plan that were made based on
public and agency comment durning the public review period from September 25 to October 23™
2020. This summary is not intented to be a comprehnsivie catoagorization of changes made to the
document, but instead provide a conceptual overview of changes that were made. Comments pertaining
to areas outside the scope and intent of the Forest Action Plan did not warrant changes.

Land Acknowledgement
Summary of Changes: No changes made.
Introduction

Summary of Changes:
e Summary of the history of forest management in Montana was modified to better
highlight Indigenous people as stewards of the state’s forests and to explain the effects
of settler colonialism on forest management practices and forest health.

What are State Forest Action Plans?

Summary of Changes:

e lLanguage added to clarify that project level decisions, including those recommended in
the Montana Forest Action Plan, are still dependent on federal and state land
management laws and regulations.

e lLanguage added to clarify the relationship between federal funding sources and the
Montana Forest Action Plan.

How to Use this Document

Summary of Changes:
e Section added to clarify the relationship between the Statewide Assessment of Forest
Conditions, the Priority Areas for Focused Attention, and the recommended goals and
strategies.

Montana Forest Action Advisory Council

Summary of Changes:
e Sentence added to assert the Montana Forest Action Plan as an iterative document that
will continue to be updated by the DNRC and Implementation Committee as new
information and data become available.
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Priority Areas for Focused Attention

Summary of Changes:
e Clarifying language was added to the Forest Health Data Layers and the Wildfire Risk
Data Layers to further explain and define the individual data sets and their importance.
e Afew of the numbers representing the impact of Insects and Diseases on Montana’s
forests were adjusted under Montana’s Forests by the Numbers.
e Clarifying language was added to the Vegetation Type dataset, and the name of the
dataset measuring landscape access was changed from Road Density to Road Proximity.

Major Findings and Recommendations

Summary of Changes: No changes made.
Forest Health

Summary of Findings from the Statewide Assessment of Forest Conditions

Summary of Changes:

e Additional language and data was added to explore the link between forest health and
climate change. Specifically, decadal data from the USFS FIA carbon group was
referenced to highlight the shift in above-ground carbon flow in Montana forests due to
uncharacteristically high disturbance-caused mortality.

e White Pine Blister Rust highlight box added.

Recommendations — Goals and Implementation Strategies

Text Changes:

e Strategy added: Improve baseline data and risk information on old growth and species at
risk, such as whitebark pine and western white pine, due to the ecological importance of
these species and the risk of loss due to climate change and uncharacteristic
disturbance.

e Strategy added: Work with the Montana University System, scientists, governments
agencies, and other relevant partners to better understand the role of Montana’s forests
in the carbon balance of the state.

e Strategy added: Examine forest practices for opportunities to optimize carbon
sequestration, climate adaptation, and future resiliency.

Wildfire Risk

Summary of Findings from the Statewide Assessment of Forest Conditions

Summary of Changes:
e Language was added to recognize the use of tribal burning.
e lLanguage was added to specify where and why active forest management should be
used to reduce the risk and severity of wildfire.
e Description of prescribed burning was added.
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Language was added to address air quality and public health concerns over use of
prescribed fire in and around communities.

Emphasis on the home ignition zone was added, as well as additional information on
why the home ignition zone is important to prioritize when fostering fire-adapted and
prepared communities.

Information on the use and purpose of Community Wildfire Protection Plans was added.

Recommendations — Goals and Implementation Strategies

Text Changes:

Strategy added: Prioritize lands within Priority Areas for Focused Attention when
planning wildfire risk reduction projects and increase community protection efforts by
promoting active forest management on landscapes adjacent to high-risk wildland urban
interface areas.

Strategy added: Work with utility companies to reduce their wildfire risk and jointly
identify opportunities for mitigation.

Strategy modified to clarify role and capacity of the Montana Prescribed Fire Council.
Strategy added: Evaluate and explore the various agreements in place and identify
potential efficiencies or modifications needed to allow the use of prescribed fire across
ownerships.

Strategy added: Increase the capacity of private landowners to use fire as a
management tool through a robust education and training program on how to safely,
lawfully, and effectively use fire on the landscape.

Strategy added: Priorities will include targeting high-risk WUI areas to reduce human-
caused ignitions, coordinate and support community-led efforts to reduce wildfire risk,
and partner with local and volunteer fire departments to enhance preparedness and
response efforts.

Strategy added: Work with a range of partners, including Conservation Districts and local
collaboratives, to engage and educate the public on their responsibility to mitigate
wildfire hazards in the home ignition zone.

Strategy added: Convene a wide array of partners to revise the Guidelines for
Development within the Wildland Urban Interface to identify best practices for
development in the WUI and identify criteria for providing grant and loan assistance to
local government entities to facilitate the adoption of the guidelines.

Strategy added: Support the revision of CWPPs and work to align local, state, and federal
resources and priorities.

Working Forests and Economies

Summary of Findings from the Statewide Assessment of Forest Conditions

Summary of Changes:

Decriptive text rearranged to provid clarity, and better flow to the section.
Forestry Best Management Practices highlight box added.

Forest Legacy Program highlight box added.

Forest Stewardship of Forest Lands highlight box added.
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Recommendations — Goals and Implementation Strategies

Text Changes:

Strategy added: Actively support projects and programs that contribute to the retention
of Montana’s forest products industry in order to manage the expected increase in pace
and scale of cross-boundary restoration projects.

Strategy added: Work with industry partners, the Forest Action Plan Implementation
Committee, land managers, collaboratives, and conservation groups to determine
realistic and achievable goals and restoration targets for forest management and
wildfire risk reduction in Montana.

Strategy added: Use stewardship contracts and Good Neighbor Authority to offset the
costs of restoration through revenue from commercial timber harvest.

Strategy added: Maximize opportunities presented by commercial harvest to accomplish
multiple purpose projects and utilize efficiencies of combining fuels reduction, habitat
improvement, and other restoration work.

Strategy added: Engage private landowners adjacent to federal and state lands to
participate in cross-boundary projects as they are developed.

Strategy added: Utilize farm bill programs that support watershed and wildfire resilience
needs on working lands.

Strategy added: Continue to use DNRC Service Foresters as the primary point of contact
for landowners participating in forestry assistance programs.

Strategy added: Work with the forest products industry and local leadership to develop
comprehensive, long-term plans that establish a consistent supply of materials for
existing processing facilities, and encourage new investment in wood utilization
infrastructure.

Strategies modified under Support the Diversification of Wood Products to clarify and
further define recommendations to meet goal.

Strategy added: Incentivize or provide cost-share programs for wood innovation and
biomass energy sources.

Goal modified: Enhance local economic benefits.

Strategy added: Support multiple use of lands to best meet the current and future needs
of Montanans and their livelihoods.

Strategy added: Recognize the role private ranchland plays in maintaining working
forests landscapes and the economic interdependence of forest, grassland, and water
management for Montana’s livestock producers.

Strategy added: Embrace grazing as a potential forest management approach and tool,
when and where appropriate, including the of use of grazing as a fuel management tool
to reduce fuel loading.

Good Neighbor Authority Highlight Box

Summary of Changes:

Numbers updated to reflect most recent updates.

Biodiversity and Habitat Conservation

Summary of Findings from the Statewide Assessment of Forest Conditions
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Summary of Changes:
e Information on the impacts of human development and associated roads to wildlife and
habitat added.
e Information on the ecological importance and benefits of riparian forest areas was
added.

Recommendations — Goals and Implementation Strategies

Text Changes:

e Strategy added: Work to develop management plans for sagebrush and rangeland
ecosystems that need removal of low, medium, and high-density encroaching conifers to
help increase habitat, protect biodiversity, and increase forage.

e Objective added: Maintain, restore, improve, and create healthy riparian and aquatic
systems.

e Strategy added: Improve baseline data and information on riparian zones and aquatic
habitats and hydrologic systems in order to better understand conditions and trends.

e Strategy added: Support projects that maintain and improve conditions and functions of
riparian zones and associated aquatic habitats and hydrologic systems.

e Strategy added: Ensure that projects continue to be in compliance with current
Streamside Management Zone Law and Best Management Practices.

Urban and Community Forests

Summary of Findings from the Statewide Assessment of Forest Conditions

Summary of Changes:
e C(Clarifying language was added to accurately describe the conditions of Urban and
Community Forests.
e Location in document was adjusted.
e Reforestation and restoration with plant nurseries text box was added.

Recommendations — Goals and Implementation Strategies

Text Changes:
e Diversity replaced biodiversity in all cases.
e Clarifying language was added throughout goals and implementation strategies to
further define recommendations and address findings.
e Strategy added: Encourage utilization of urban wood to mitigate economic and
environmental impacts invasive species and urban tree mortality.

Human and Community Health

Summary of Findings from the Statewide Assessment of Forest Conditions

Summary of Changes:
e Additional information added on the public health implications of exposure to wildfire
smoke, and the benefits of managing urban and community forests and using prescribed
fire to mitigate such public health effects.
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Information added on the benefits of urban forested areas to human health and
wellbeing.

Information added on the unique challenges climate change poses to Montana’s rural
and tribal communities.

Recommendations — Goals and Implementation Strategies

Text Changes:

Strategy added: Ensure the public receives clear and consistent information and
notifications about the use of prescribed fire in and around their communities and is
prepared with adequate public health protections.

Strategy added: Expand and promote education and outreach efforts on the benefits of
urban and natural forests on human and community health.

Strategy added: Foster collaboration across agencies, recreation groups, and other
appropriate stakeholders to recognize and address ecological and economic impacts of
recreational opportunities.

Strategy added: Increase public awareness and education efforts on the benefits of
forest management in maintaining outdoor recreation opportunities.

Strategy removed: Balance outdoor recreation use with ecological function of natural
resources including fish, wildlife, and their habitats.

Strategy added: Collaborate with tribal nations to support tribal-led projects that
address the impacts of climate change on tribal health and wellbeing.

Sustaining Active Forest Management in Montana

Summary of Changes:

Information added on the role, purpose, and capacity of the Implementation Advisory
Council. Specific information added to explain how the Implementation Advisory Council
will resource projects recommended by the Montana Forest Action Plan.

Clarifying language added to explain the relationship between the Montana Forest
Action Plan and project level decisions. Language added to assert that any project, even
recommended in the Montana Forest Action Plan, is still subject to evaluation based on
federal and state land management regulation, public input processes, and best
available science.

Recommendations — Goals and Implementation Strategies

Text Changes:

Strategy added: Identify and release performance targets by Summer 2021, and track
them through the Montana Forest Action Plan.

Strategy added: Seek dedicated and additional staffing capacity to sustain cross-
boundary work and achieve identified targets.

Strategy added: Increase the pace and scale of cross-boundary projects at both the local
and statewide level.

Strategy added: Facilitate strong partnerships with tribal nations to ensure coordination
across sovereign nation boundaries.

Strategy added: Amplify existing collaboratives and create new opportunities for
communities to form coalitions and leverage partnerships.
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e Goal added: Develop a statewide financial structure that pools and leverages funding to
increase the amount of cross-boundary work and expedite the timing of work by
agencies, partners, tribal nations, collaboratives, conservations districts, watershed
groups, and other relevant partners.

e Strategy added: Initiate an annual RFP process to award funds that enhance capacity,
and work to progress the goals and strategies called for in the Montana Forest Action
Plan.

e Strategy added: Coordinate with other grant managers to create a single portal for
applicants looking for funding opportunities that are applicable to their goals and
individual eligibilities.

e Strategy added: Encourage consistency in grant management processes among different
funding entities to streamline project implementation across jurisdictional boundaries.

e Strategy added: Seek new funding sources for cross-boundary restoration work.

e Strategy added: Host regular peer learning sessions to share information on cross-
boundary lessons learned.

References Cited

References updated to reflect added, removed, and updated content in each section.
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