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Multiple Uses and Ecosystem Services

Introduction

The preamble of the 2012 planning rule for NFS land management planning recognizes that ecological, social,

and economic systems are interdependent and equally important; none has priority over the other. Therefore, the
planning rule requires the consideration of social, economic, and ecological factors in all phases of the planning
process. The rule also states that forest plans must “contribute to economic and social sustainability and must
provide for ecosystem services and multiple uses in the plan area. Responsible officials will use an integrated
resource management approach to provide for multiple uses and ecosystem services in the plan area, considering a
full range of resources, uses, and benefits relevant to the unit, as well as stressors and other important factors.” In
line with this emphasis, the planning rule requires the assessment to address both multiple uses and ecosystem
services.

Multiple use is defined by the Multiple-Use Sustained-Yield Act (MUSY) of 1960 (16 U.S.C. 528-531) as
follows:

...the management of the various renewable surface resources of the NFS so that they are utilized in the
combination that will best meet the needs of the American people; making the most judicious use of the
land for some or all of these resources or related services over areas large enough to provide sufficient
latitude for periodic adjustments in use to conform to changing needs and conditions; that some land will
be used for less than all of the resources; and harmonious and coordinated management of the various
resources, each with the other, without impairment of the productivity of the land, with consideration
being given to the relative values of the various resources, and not necessarily the combination of uses
that will give the greatest dollar return or the greatest unit output.

Additionally, the first paragraph of the MUSY Act states, “Be it enacted by the Senate and House of
Representatives of the United States of America in Congress assembled, that, it is the policy of the Congress that
the national forests are established and shall be administered for outdoor recreation, range, timber, watershed,
and wildlife and fish purposes” (emphasis added).

The 2012 planning rule defines ecosystem services as “the benefits people obtain from ecosystems.” Healthy
forest ecosystems are life-supporting systems that provide a full suite of goods and services (ecosystem services)
that are vital to human health and wellbeing.

Though in practice the categories of multiple use listed above (outdoor recreation, range, timber, watershed, and
fish and wildlife) largely fall under the broader umbrella of ecosystem services (benefits people obtain from
ecosystems), the multiple use mandate under the MUSY Act of 1960 (16 U.S.C. 528-531) and the National Forest
Management Act (NFMA) of 1976 (16 U.S.C. 1600 et seq.) requires that land management plans address multiple
uses. Therefore, this section includes assessments of the multiple use categories and any key ecosystem services
that are not addressed in the multiple use section. The rest of this topic is organized as follows: a brief
introduction to the concept of ecosystem services and a list of the multiple uses and key ecosystem services
identified by the interdisciplinary team and the public; the assessment of multiple uses; and the assessment of key
ecosystem services not already addressed in the multiple use section.

What are Ecosystem Services?

In a 2007 Pacific Northwest Research Station publication (Collins and Larry 2007), the authors describe
ecosystem services as follows:



An ecosystem services perspective encourages natural resource managers to extend the classification of
“multiple uses™ [emphasis added] to include a broader array of services or values; managing for water,
wildlife, timber, and recreation addresses the need to sustain “provisioning” services, but land managers
are also stewards of regulating, cultural, and supporting services, all of which are critical to human health
and well-being. (See Table 6.1 for examples of these other ecosystem services.)

Table 6.1 Ecosystem service examples

Provisioning Services, such as
e Clean air and fresh water
e Energy and minerals
e Fiber and forage
e Food (game animals, fish, plants)
e Biochemicals, natural medicines, pharmaceuticals

Supporting Services, such as Regulating Services, such as
e Pollination e Long-term storage of carbon
e Seed dispersal e Climate regulation
e  Soil formation e  Water filtration, purification, and storage
e Nutrient cycling, Biodiversity e Soil stabilization
e Ecosystem resilience e Flood control

e Disease regulation

Cultural Services, such as
e Aesthetic values
e  Educational values
e  Spiritual and cultural heritage values
e Recreational experiences and tourism opportunities

The requirements for plan components for ecosystem services in the 2012 planning rule are found in the section
on social and economic sustainability and in the section on multiple use:

36 CFR 219.8(b): The plan must include plan components, including the plan area’s contribution
to social and economic sustainability, taking into account...(4) Ecosystem services

$ 219.10 Multiple use. While meeting the requirements of §§ 219.8 and 219.9, the plan must
provide for ecosystem services and multiple uses, including outdoor recreation, range, timber,
watershed, wildlife, and fish, within Forest Service authority and the inherent capability of the
plan area as follows: (a) Integrated resource management for multiple use. The plan must
include plan components, including standards or guidelines, for integrated resource
management to provide for ecosystem services and multiple uses in the plan area.

The benefit to people (i.e., the goods and services provided) is what differentiates ecosystem services from the
ecosystem itself. As stated in Kandziora et al. 2013, the “significance of human well-being lies in the concept and
definition of ecosystem services itself, since there are no services without humans benefitting from the functions
and processes that generate them.” Additionally, though management actions (fire suppression, fuel treatments,
etc.) and infrastructure (such as trails and roads) may also provide benefits to the public, the benefits are not
provided by the ecosystem itself and therefore are not considered “ecosystem services.” To help clarify the
differences, Figure 6.1 shows the connections between ecosystem processes, functions, and structures; ecosystem
services; benefits to people; management actions; and threats and drivers.



Figure 6.1 Relationship of ecosystem service components (source: diagram based on infrastructure provided in MEA 2003, Boyd, Banzhat, and Kandziora 2013)



The Role of Biodiversity

In discussions about ecosystem services, the question often arises whether biodiversity should be considered an
ecosystem service. The term “biodiversity” combines two words: “biological” and “diversity.” Biodiversity refers
to all the variety of life that can be found on Earth (plants, animals, fungi, and microorganisms); the term also
refers to the communities that these organisms form and the habitats in which they live (Convention on Biological
Diversity 2013). Most studies acknowledge that biodiversity probably plays an important role in directly
providing goods and services as well as regulating and modulating ecosystem properties (Balvanera et al. 2006),
but the idea of biodiversity as an ecosystem service is more controversial. Benays et al. (2009) state the following:
“[D]espite being the focus of major research attention, the relation between biodiversity and provision of
ecosystem services remains uncertain.” (Kandziora et al. 2013) make a different assessment: “In other studies,
biodiversity has been mentioned as an ecosystem service itself, which it is obviously not (Haines-Young and
Potschin 2010; deGroot et al. 2010).

Others take a broader view of the role of biodiversity in the delivery of ecosystem services. Mace et al. (2013)
state the following:

Biodiversity has multiple roles in the delivery of ecosystem services, as a regulator of ecosystem
processes, as a service in itself and as a good. Effective ecosystem management now, but even
more in the future as pressures intensify, will require identifying and analyzing all roles both for
the optimization of ecosystem service delivery and for the conservation of species, habitats and
landscapes.

Mace et al. (2013) believe these three roles of biodiversity are important for accounting for the complex ways in
which biodiversity enhances human well-being. The right combinations of biotic and/or abiotic components are
viewed as an important benefit of biodiversity when it is defined as a regulator of ecosystem processes; however,
this definition or role may not account for other benefits, such as bird species richness. Viewing biodiversity as an
ecosystem service takes into account the fact that “both genetic diversity (or surrogates, such as wild species
richness or phylogenetic diversity) and wild species diversity (implicitly including genetic and phylogenetic
diversity) directly contribute to ecosystem goods, such as wild medicines, genetic material for crops, etc.” They
also argue that biodiversity can be viewed as a good because many components of biodiversity have cultural value
and retaining a full complement of wild species is important to many people.

In the context of forest plan revision on HLC NFs, biodiversity’s many roles in contributing to human well-being
are appreciated and acknowledged. However, explicitly accounting for the ways in which people value
biodiversity, or assessing how management actions may affect those values, is not possible. For that reason, any
analysis or assessment of biodiversity will be handled in the ecological sustainability sections of this assessment.

Key Ecosystem Services for the HLC NFs

Every National Forest or National Grassland provides important ecosystem services. However, describing or
analyzing every ecosystem service is not feasible. Current direction (proposed directives) is to identify those
ecosystem services that are most important to people in the broader landscape and that would be most affected by
the land management plan. During the assessment phase of forest plan revision, the ID Team identified an initial
list of ecosystem services that are provided by the Forests. This list was then vetted with the public during the
open houses conducted in the summer of 2014. The list of key ecosystem services is listed below, along with the
report section where they are discussed. For those services that are discussed in detail in other chapters of this
assessment, the sections below contain minimal information with reference to the appropriate chapter in the
assessment where information can be found.

e  Water quality and quantity (multiple use section)
o Timber products (multiple use section)



o Wood for fuel (multiple use section - timber)

e Grazing (multiple use section)

e Energy and minerals (multiple use section)

o Clean air - breathing/particulate matter, scenic quality/haze (ecosystem services section)
e Qutdoor recreation (multiple use section)

e Scenery (multiple use section)

o Fish and wildlife (multiple use section)

e Inspiration and non-use values — spiritual values and solitude (ecosystem services section)
e Cultural/heritage values (ecosystem services section)

o Research/Education (ecosystem services section)

e Carbon sequestration and climate regulation (ecosystem services section)

e Flood control (ecosystem services section)

o Erosion control (ecosystem services section)

Multiple Uses

The sections that follow describe the multiple uses and ecosystem services that are provided for in this plan area.
More detailed information about these uses and services can be found in their respective sections in other parts of
the assessment.

Outdoor Recreation

Recreation is an important use of the HLC NFs by both local residents and nonlocal visitors. Recreational
opportunities and settings are also an important cultural service provided by the Forests. The term “cultural
services” refers to the intangible benefits people receive from ecosystems, including nonmaterial spiritual,
religious, inspirational, and educational experiences (Kandziora et al. 2013). Recreation on the Forests is
characterized by the vast, wild, and remote forest landscapes (recreation settings) that support nature-based
(water, snow, fisheries, wildlife) recreation activities and opportunities. These opportunities and settings provide
people with a variety of benefits: relaxation/recreation; physical, mental, and/or spiritual health; experiencing
nature, landscapes, and/or their own or other people’s cultures; environmental/outdoor education;
eco/adventure/nature-based tourism; opportunities to socialize; and challenge and competition (SEQ 2013). The
benefits people obtain from recreating in a natural environment are subjective and highly personal, with different
people obtaining different benefits from the same piece of land or forest attribute. This assessment provides
detailed information about the Forests’ recreation settings and opportunities, services, access, and recreational
facilities in chapter 7 - Recreation Settings, Opportunities, Access, and Scenic Character. Hunting and fishing are
discussed below in the fish and wildlife multiple use section below.

Scenery

Due to the natural scenic beauty of the HLC NFs, aesthetics is an important cultural ecosystem service associated
with these landscapes. In addition, the aesthetics of an area is often associated with inspiration and art, another
cultural ecosystem service. Aesthetics is “the visual quality of the landscape/ecosystems or parts of them which
influences human well-being and the need to create something, esp. in art, music and literature. The sense of
beauty people obtain from looking at landscapes/ecosystems as ecosystems provide a rich source of inspiration for
art, folklore, national symbols, architecture, advertising and technology” (Kandzioria et al. 2013). Sometimes
called visual quality, scenic character, or scenic amenity by professionals, visual appreciation of the environment
is a well-recognized and accepted dimension of aesthetic appreciation (SEQ 2013). The incredible scenery of the



Forests contributes to community identity and sense of place; quality of life (backdrop/backyard); the tourism
industry (attraction); and increased real estate values.

Detailed information on scenic character can be found in chapter 7 - Recreation Settings, Opportunities, Access,
and Scenic Character as well as in appendix C.

Range

Domestic livestock grazing has been, and continues to be, an important use of both National Forests lands.
Although rangeland provides a variety of ecosystem services, such as wildlife habitat, recreation (including that
associated with wildlife), watershed functions, carbon sequestration, and biodiversity conservation, these lands
have primarily been managed for forage. Under the Ecosystem Services Assessment, forage is a provisioning
service. Provisioning services include all tangible products from ecosystems that humans make use of for
nutrition, materials, and energy. These products can be traded and consumed or used directly (Haines-Young and
Potschin 2010); they are divided into the main subcategories of food, materials, and energy (Kandziori 2013).

Geographic Scale

Livestock grazing is permitted on designated grazing allotments within the Forests. Active grazing allotments
occupy approximately 893,000 acres within the Lewis & Clark National Forest, 50% of National Forest System
(NFS) lands and 543,000 acres within the Helena National Forest, 65% of NFS lands. Please refer to map 18 in
appendix A, Grazing Allotments.

Table 6.2 Grazing allotments within the plan area

Lewis & Clark NF Helena NF
Grazing Permittees (Permit Entities) 151 83
Active Allotments 163 77
Active Allotment (total) (acres) 893,955 525,130
Active Allotment (Forest Service) (acres) 867,000 512,819
Active Allotment Waived (private) (acres) 26,955 12,311
Vacant Allotments 8 4
Closed Allotments 7 16

Current Condition, Trends and Drivers

Key Ecosystem Characteristics

Key ecosystem characteristics are identified to provide indicators of rangeland health. There are three interrelated
attributes of rangeland health that can be indirectly measured by monitoring biological and physical components.
Pellant et al. (2005) defines the three attributes of rangeland health as follows:

e Soil and Site Stability: The capacity of an area to limit redistribution and loss of soil resources (including
nutrients and organic matter) by wind and water.

¢ Hydrologic Function: The capacity of an area to capture, store, and safely release water from rainfall,
run-on, and snowmelt (where relevant), to resist a reduction in this capacity, and to recover this capacity
when a reduction does occur.

o Biotic Integrity: The capacity of the biotic community to support ecological processes within the normal
range of variability expected for the site, to resist a loss in the capacity to support these processes, and to
recover this capacity when losses do occur. The biotic community includes plants, animals, and
microorganisms occurring both above and below ground.



The following table outlines the three attributes of rangeland health and identifies qualitative indicators and
quantitative measurements and their interpretations. The attributes are interrelated and as a result indicators and
measurements are associated with more than one attribute. A consistent analysis across the HLC NFs plan area for
the quantitative measures for rangeland health is not yet available at the writing of this assessment, but methods
are currently being developed for the best available data and will be considered in the forest plan revision process.

Table 6.3 Key Ecosystem Characteristics for Rangeland Health

Rangeland
Health Attribute

Qualitative
Indicators

Quantitative
Measurements

Interpretations adapted from Pellant et al. (2005)
and Herrick et al. (2005).

Rills, Water flow
patterns, Bare
ground, Gullies,
Wind-scoured,
blowout, and/or
depositional areas,
Litter movement

Soil surface
resistance to erosion,

Bare ground

Bare ground is positively correlated with runoff and
erosion as well as risk of invasion by noxious weeds
and other invasive plant species.

Proportion of soil
surface covered by
canopy gaps longer

than a defined
minimum

Bare ground is positively correlated with canopy gaps
because bare ground in large gaps usually has a
larger effect on many functions than bare ground in
small gaps. Increases in the proportion of canopy gaps
are related to increased risk of wind erosion and
invasive plant species establishment.

Soil & Site Soil surface loss or - 3 — -
Stability degradation, and Proportion of soil Basal gaps are positively correlated with water flow
Compaction layer surface covered by patterns because water gains energy as it moves
basal gaps longer than unobstructed across larger gaps. Basal cover is
a defined minimum negatively correlated with water flow patterns because
plant bases slow water movement.
Soil macro-aggregate Surface aggregate stability is positively related to soils
stability in water resistance to wind and water erosion. Sub-surface soil
structure degrades and organic matter declines as
surface soil is lost, thus sub-surface aggregate stability
is negatively related to soil surface loss or degradation.
Rills, Water flow Bare Ground See above
patterns, Proportion of soil See above
Pedestals and/or surface Covered by
terracettes, Bare canopy gaps longer
ground, Gullies, Soil than a defined
surfape rg&ﬁtan(;e to minimum
; erosion, Soil surface - -
Hgl?rzglt?(?r:c loss or degradation, Proportion of soil See above
Plan community surface covered by
composition and basal gaps Ior_1ger than
distribution relative to a defined minimum
infiltration and runoff,
Compaction layer,
Litter amount Soil macro-aggregate See above
stability in water
Soil surface Soil macro-aggregate See above

Biotic Integrity

resistance to erosion,
Soil surface loss or
degradation,
Compaction layer,
Functional/structural
groups, Plant
mortality/decadence,
Litter amount, Annual
production, Invasive
plants, Reproductive
capability of perennial
plants

stability in water

Plant canopy (foliar)
cover by functional

group

Plant basal cover by
functional group

Composition and richness of functional or structural
groups are positively related to plant functional or
structural groups. Functional composition has a large
impact on ecosystem processes. Functional
composition and functional diversity are the principal
factors explaining plant productivity, plant percent
nitrogen, plant total nitrogen, and light penetration

Litter cover

The portion of litter in contact with the soil surface
provides a source of soil organic material and raw
materials for on-site nutrient cycling. All litter helps to
moderate the soil microclimate and provides food for
microorganisms (Hester et al. 1997). Also, the amount




Rangeland
Health Attribute

Qualitative
Indicators

Quantitative
Measurements

Interpretations adapted from Pellant et al. (2005)
and Herrick et al. (2005).

of litter present can play a role in enhancing the ability
of the site to resist erosion. Litter helps to dissipate the
energy of raindrops and overland flow, thereby
reducing potential detachment and transport of soil
(Hester et al. 1997). Litter biomass is a significant
obstruction to runoff (Thurow et al. 1988).

Plant production by
functional group

Annual production is defined as the net quantity of
above-ground vascular plant material produced within
a year. It is an indicator of the energy captured by
plants and its availability for secondary consumers in
an ecosystem given current weather conditions.
Annual production will vary by ecological site and
associated plant communities.

Invasive plant cover

Invasive plant density

The number of invasive species and their densities or
cover will directly relate to the qualitative indicator.
Invasives can include noxious plants (i.e., plants that
are listed by a State because of their unfavorable
economic or ecological impacts), nonnative, and native
plants. Native invasive plants (e.g., conifer
encroachment into meadow areas) must be assessed
by comparing current status with potential status
described for the particular ecological site. Invasive
plants may impact an ecosystem'’s type and
abundance of species, their interrelationships, and the
processes by which energy and nutrients move
through the ecosystem. These impacts can influence
biologic and physical attributes of an ecological site.

Grazing

Within the Lewis & Clark National Forest, 151 permittees are authorized to graze livestock on 148 cattle and 15
pack stock allotments. Records for the Lewis & Clark National Forest for 2011-2013 report 15,508 head of cattle
and 40 horses were permitted to graze mid-June through mid-October, with the primary grazing season of
approximately July 1 through September 30. The cattle grazing program averaged approximately 58,901 head
months annually from 2011 to 2013 and horses averaged approximately 80 head months. A Head Month (HM)
may be defined as one month's use and occupancy of the range by one animal. For grazing fee purposes, it is a
month's use and occupancy of range by one weaned or adult cow with or without calf, bull, steer, heifer, horse,

burro, or mule, or 5 sheep or goats.

The Helena National Forest currently has 83 permittees that are authorized to graze livestock on 77 allotments.
Helena National Forest records for 2011- 2013 indicate 8,682 head of cattle, 39 horses and 5,000 head of sheep
were permitted to graze at various times throughout the year on NFS lands, with the primary grazing season of
approximately June 1 through October 15. The sheep grazing program was 8,648 head months in 2011-2013,
cattle averaged approximately 27,114 head months and horses averaged approximately 42 head months.

Various analysis from 1995-2004 estimate that livestock grazing may have had an effect on the ecological status
on 45 percent of the National Forest System lands and 78 percent of the other ownership acres within the plan
area. This includes the grasslands, shrublands, conifer, riparian and broadleaf areas within the project area that are
capable of supporting livestock grazing. Since the historical period, composition of rangelands within the Upper
Missouri River Basin, which includes the HLC NFs plan area, has changed at unprecedented rates due to
agricultural development, livestock, exotic plant species, elevated carbon dioxide levels, altered fire regimes and
hydrologic cycles, recreation, mining, and climate change (USDA Natural Resource Conservation Service 2003).




Ecosystems and Rangelands

The term “rangeland” is often applied to suitable and capable lands within a grazing allotment that produce forage
for livestock and wildlife. Capable rangelands are accessible to livestock, produce forage or have inherent forage
producing capabilities, and can be grazed on a sustained yield basis. Suitable acres are capable acres minus
acreages chosen to be unacceptable to graze for other reasons — research natural areas, developed recreation sites,
fenced rights-of-way or areas closed by decision. These areas must also be accessible to a specific kind of animal
and which can be grazed on a sustained yield basis without damage to the resource.

Rangeland comprises a variety of vegetation types, including many timbered plant communities, grasslands,
shrublands, and riparian areas. Range condition is an assessment of the current health of the plant communities,
often expressed as the degree of similarity or dissimilarity of current plant composition and abundance compared
to potential or natural/historic conditions. On the Lewis and Clark National Forest a Range Vegetation
Classification (USDA Forest Service 1996) was collected from 1991-1995 to describe vegetative characteristics,
their distribution, to stratify herbaceous vegetation into community types and determine ecological status. An
ecological status rating was assigned for each vegetative community. Ecological status is a rating of the over-all
condition of the vegetation, whether human forces or natural induces the condition. This rating is identified in the
Range Vegetation Classification for plant communities. Ecological status was rated in four categories based on
similarity of the existing species composition to that of the potential natural community (PNC). PNC is equal to
76 to 100 percent similarity, high is equal to 51 to 75 percent similarity, mid is equal to 26 to 50 percent
similarity, and low is equal to zero to 25 percent similarity.

The PNC is the plant species composition that would naturally occur if minimally disturbed. Ecological status
may be the result of natural succession, fire, timber harvest, introduced species, grazing, or other disturbances.
For example, a community type with a tree overstory is predominantly influenced by the natural succession of
trees and fire, and grazing of the understory may have some effect on the overall similarity to the potential natural
community. On the other hand, grazing may have a dominant influence on the overall similarity of a grassland
community type.

Through fire and other agents, there has always been a mix of ecological status classes over the landscape.
Different plant and animal species are favored by vegetation in each of the classes. To maintain forest ecosystem
health, a mix of ecological status classes are desired for tree dominated habitat types, maintaining some areas of
lower status classes. A high ecological status is desired for grasslands, shrublands and riparian ecosystems,
because it provides an optimal mix of resource values. These resource values include: plant and animal species
and structural diversity, wildlife forage and cover, soil stability and productivity, fish habitat, and usable livestock
forage. Some areas classified in “low” ecological status are composed primarily of introduced species such as
Kentucky bluegrass and common timothy.

Livestock grazing may have had an effect on the ecological status on 45 percent of the National Forest System
lands and 78 percent of the other ownership acres within the plan area. This includes the grasslands, shrublands,
conifer, riparian and broadleaf areas within the project area that are capable of supporting livestock grazing.

Table 6.4 Inventoried rangeland acreages by type

Forest NFS Land Capable Cattle Capable Sheep Suitable Cattle
Lewis & Clark 1,868,205 1,103,292 1,546,531 277,808
Helena 978,745 630,040 883,148 192,990

Beaverhead-Deerlodge
(Elkhorn Mtn. portion) 30,973 23,208 29,301 12,360




Intensive collection of vegetation plot data was collected prior to 2005 for several range analyses across the
Forests. This data was collected on roughly 42% of the HLC NFs, primarily on the east side of the planning area.
Analysis of this data, which is believed to typify range conditions across the planning area, determined that
approximately 87% of sampled areas retain high native species integrity (Eco-status at PNC or High). Grasslands
that have lower amounts of natural community attributes and/or the substantial presence of invasive species
(approximately 5% of samples) suggest that these plant communities have a low similarity to PNC ecological
condition. A large portion of the assessment area is susceptible to invasive weeds, and a high risk of continued
weed expansion exists. To provide a general depiction of the potential condition of rangelands across the planning
area, the allotment specific data was extrapolated as shown in the table below.

Table 6.5 Inventoried rangeland acreages by type

Forest Eco-Status PNC Eco-Status High Eco-Status Moderate Eco-Status Low
Lewis & Clark 801,660 244,722 89,777 65,784
Helena 420,217 128,280 47,060 34,483
Beaverhead-Deerlodge 15,480 4,725 1,734 1,270

Timber canopy closure and conifer encroachment into meadows, shrublands, and grasslands have reduced usable
forage throughout the plan area. Local district rangeland specialists estimate that timber canopy closure and
conifer encroachment have reduced forage availability by at least 10% over the past 60 years on some grazing
allotments on both National Forests. Analysis of grazing allotments within the Divide portion of the Helena
National Forest and Little Belt Mountains of the Lewis & Clark indicates grass/forb understory is decreasing in
clearcut lodgepole pine due to canopy closure. In some areas this forage loss is due to the restocking of clear cuts,
back to lodge pole pine, while in others range managers suggest that this trend in timber canopy closure and the
resulting loss of may be due to fire exclusion.

Over the next 20 years, certain environmental influences may negatively impact range condition and forage
production. If temperatures continue to increase, there may be changes in vegetation, shifting from more mesic
plant associations to more xeric communities, better adapted to the drier sites. Elevation will play a large role in
plant species composition in conjunction with predicted climate change. High elevation, alpine or other fringe
type environments may see plant species composition change first (Murphy and Weiss 1992). Invasive weeds
may continue to spread and increase in abundance and density. Timber canopy may continue to close in areas
where wildfires or other disturbances do not occur, and some grasslands/shrublands may see additional conifer
encroachment and conversion to a timber-dominated community. Conversely, there is potential that wildfire may
play a larger role in shaping vegetation in some areas, perhaps promoting nonforested vegetation communities,
particularly given warmer climate regimes. Transitory range acreage will fluctuate: timber stands will become
more open due to harvest, insects, and/or fire; with time and succession, overstory canopies will close in once
again.

The continued gathering and analysis of data, utilizing best available science, to determine trends and track
progress towards goal achievement; will be essential to meet objectives. The use of adaptive management options
to reach site specific conditions will be necessary to guide livestock management and reach desired ecological
conditions. Emphasis on protecting habitats for threatened, endangered, and sensitive fish, plants, and animals
may require intensive livestock management and may necessitate fewer permitted livestock numbers or a
shortened season of use to mitigate impacts (National Riparian Service Team 2006).
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Influence of Non-NFS Lands or Other Conditions

Livestock grazing, especially cattle, on both Forests is likely to be still desired by the local livestock industry
within the plan area over the next 20 years, due to the scarcity of private held forage that is available for lease.
This should continue to be especially true for livestock operators whose private lands are adjacent to National
Forest. The amount of livestock grazing may decline to some degree, due to reduced forage capacity (invasive
weeds and timber canopy closure) and tighter administrative constraints for protection and enhancement of
threatened, endangered, and sensitive species habitat and other resource concerns such as water quality. The
section below includes further discussion of the stability or resiliency of the ecosystems connected to rangelands.

Cattle and horses that graze the National Forests during the summer months are provided forage from private
lands during late fall, winter, and early spring. Forage from private lands during this period is in the form of
native grass pasture, irrigated pasture, irrigated and dry land hay, and fall crop residue. The availability of private
lands in the surrounding area that can provide summer forage is somewhat limited. This demand for grazed
forage, especially during the months June through October, is greater than the National Forest lands can supply.
Productive lands associated with the lands surrounding the plan area, are generally used for crops, including
spring/winter wheat and along with other cereal grains. There are however, large expanses of grasslands
associated the more non-arable lands that are generally obligated to cattle grazing. Some of these grasslands may
produce forage at less than their full potential, due to the abundance of exotic annual grasses and invasive weed
species. Grazed is forage is often measured in terms of Animal Units Months (AUM). This is the amount of
forage required by one animal unit for one month. When the opportunity for grazing on private land does become
available, the grazing is considerably more expensive, $14-$16 per Animal Unit Month (AUM), than grazing
under Forest Service permits, which costs about $1.35 per AUM. Montana Department of Lands (MDL) issues
20-year leases for livestock that graze on lands managed by the MDL. Grazing fees for 2016 are approximately
$18.00/AUM and may fluctuate annually. Upon expiration, a grazing lease is available for issuance through a
formal bidding process, with the highest bidder obtaining the lease for the next 20-year period.

Importance to People in the Broader Landscape

Agriculture is an important economic sector in the plan area, providing a substantial amount of employment,
particularly in the northern and eastern county areas. The percentage of land area devoted to farming and ranching
in the primary plan area is very high, ranging from a low of 35 percent in Jefferson County to a high of 96 percent
in Wheatland County. In comparison, the percentage of the nation’s land in agriculture is 45 percent, and 66
percent of the state of Montana is agricultural land. In fact, eight of the 13 counties in the plan area have a higher
percentage of agricultural land than the state and all but Jefferson, Lewis and Clark, and Powell have a higher
percentage than the nation. There are 6,786 farms in the primary area with 2,063 of those farms being classified as
Beef Cattle Ranch and Farms (NASS 2014).

The counties in the plan area rely on forage produced on NFS lands for approximately 4%—6% of the total forage
base of their respective counties. This percentage is similar to that of other places in the west, as expressed below
(excerpted from Skags 2008):

“The USFS has estimated that less than 10% of total national forage consumption by domestic
livestock is provided by public lands (USDA-USFS, 1989b). Torell, Fowler, Kincaid, and Hawkes
(1996) estimated that 15% of the nation’s beef cows and 44% of the sheep and lambs were
produced on public land ranches, that approximately 5% of the nation’s grazing capacity comes
from BLM and USFS lands, and that 4% of the forage for the nation’s beef cow herd is supplied
by these lands. While neither the overall national beef cow herd nor the national beef supply is
greatly dependent upon public rangelands, many individual ranching operations in the inter—
mountain West are almost 100% dependent upon total annual or seasonal forage provided by
publicly—owned rangelands. Torell, Fowler, Kincaid and Hawkes (1996) also concluded that 41%
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of beef cows in the eleven western states grazed on federal lands for part of the year, and that
19% of the total annual forage demand in the region was met from federal land.”

An analysis of the economic contribution of programs on the Forests indicates that the grazing programs
contribute approximately 258 jobs and $3.4 million in labor income to the 13-county primary plan area; see the
section in Chapter 5 entitled “Helena and Lewis & Clark National Forest’s Contributions to the Analysis Area
Economy” for more information on the contribution of HLC NFs programs to jobs and income in the plan area.
For more information on the importance of agriculture to the 13-county area, see the section entitled “Economic
Conditions and Trends” in Chapter 5 of the assessment.

Effects from Forest Management Actions

The extent of available forage as a component of multiple use (range) could be affected by several future
management actions initiated by the Forests. The intensity, duration, and timing of livestock grazing could
notably affect resource conditions, including forage plant health and sustainability, riparian condition and
function, and soil productivity and stability. The administration of livestock grazing by the Forests to ensure the
maintenance of resource conditions will continue. Management standards and constraints governing permitted
livestock grazing are expected to become more stringent to comply with sensitive species requirements and water
quality standards.

Conifer canopy closure, conifer/shrub encroachment into grasslands, and the spread of invasive weeds all have the
ability to notably reduce available forage for livestock. The degree to which future management actions address
each of these ecological processes will in turn influence the potential loss or increase in available forage. Fire and
physical manipulation of the tree overstory, may have potential effects of maintaining or increasing forage
productivity for browsing and grazing ungulates. Development of rotation grazing systems versus season long
grazing can have very positive effects on establishment of desired native vegetation. Treatment of invasive weeds
can allow desired natural plant communities to flourish.

Permitted livestock numbers may decline slightly over the next 10-20 years within the plan area, due to more
stringent management constraints and due to loss of forage brought about by conifer canopy closure, invasive
weed spread, and encroachment of conifers into grassland communities.

Comments Received
Comments to the scoping notice were received and analyzed for relevance to this project as follows:

o Forest Plan should determine grazing levels. This is addressed at the grazing allotment level during
Allotment Management Plan development, not in the Forest Plan.

o Forest Plan should guide livestock management. This is addressed at the appropriate scale in the
assessment and will be addressed further in the Environmental Impact Statement (EIS).

o Forest Plan should improve range condition. The Forest Plan will address this further in the EIS.

e Forest Plan should address progress towards goals and objectives. Agreed and has been addressed and
will be addressed further in the EIS.

o Forest Plan should determine suitability and capability. Agreed. An analysis to determine this has been
completed.

e Forest Plan should address impacts from grazing. This will be addressed in the EIS.

Information Needs

A more thorough analysis of the herbaceous composition and trend data will need to be made at the individual
grazing allotment level, when allotment management plans are developed. This will allow for site specific
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management practices to be examined and put in place to ensure desired community attributes are achieved.
Further, additional data analysis utilizing measurements gathered on nonforested plots on FIA and FIA Intensified
Grid Plots will be possible in the short term. This data will be used to generate statistical estimates of conditions
relative to the key ecosystem characteristics identified to represent rangeland health.

Timber Products

Use and development of natural resources on the Helena and Lewis and Clark National Forests and surrounding
lands played an essential role in the economy and growth of the area over the past 150 years, since the early
settlement of the area by European-origin Americans. The harvest of trees for a variety of uses has occurred.
Mining for gold and other minerals boomed in the late 1800’s, and associated tree cutting that occurred for
fuelwood, mine timbers, and railways was extensive in many accessible drainages. Harvest became associated
with a demand for pulpwood during World War Il and to support numerous small mills that operated in the area
(USDA Forest Service 1986a). The original mission of the Forest Service focused on protecting water and timber
(Kline et al. 2012), and timber harvest continues to be an important use. Under the Millennium Ecosystem
Assessment (MEA) classification system, provisioning services include all tangible products from ecosystems that
humans make use of for nutrition, materials, and energy. These products can be traded and consumed or used
directly (Haines-Young and Potschin 2010). Timber harvested on NFS lands on the HLC NFs provides a variety
of wood products, such as sawlogs, veneer logs, and house logs, as well as logs used for pulpwood, posts and
poles, firewood, furniture, and energy.

Information Sources
e Forest Service Cut and Sold reports from the Timber Sale Accountability (TSA) database
o Management activity data queried from the FACTS database

Geographic Scale

The HLC NFs plan area includes the entire Helena National Forest (HNF) and Lewis & Clark National Forest
(LCNF). The HLC NFs are located across thirteen primary Montana counties which are grouped into four analysis
zones (North, Central, East, and West). In addition, another seven counties are considered secondary plan areas
which contain infrastructure and/or communities which utilize timber coming off of the HLC NFs, as shown in
Table 6.6. Many of these counties contain suitable lands and/or receive timber products from other National
Forests or private lands. Suitable acres from the HLC NFs plan area represent relatively small proportions of
counties. The amount of suitable acres is greatest in the east county group. Please refer to map 19 in appendix A,
1986 Forest Plans Suitable Timber Lands.

Table 6.6 Counties affected by HLC NFs timber projection

County Group Total Approx. Approx. Suitable % of County in
Acres HLC NFs Acres Suitable HLC
NFsLands
North (Glacier, Pondera, Teton) 4,458,524 17,932 0.40%
Central (Cascade, Choteau) 4,289,995 161,069 3.75%
East (Fergus, Judith Basin, Meagher, Wheatland) 6,424,014 570,727 8.88%
West (Broadwater, Jefferson, Lewis and Clark, 5,582,771 276,250 0.47%
Powell)
Secondary (Missoula, Deer Lodge, Gallatin, Park, 9,272,985 17,707 0.19%
Golden Valley, Sweetgrass, Yellowstone)
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Current Condition, Trends and Drivers

Timber Products

The outcomes of treatments for timber production are summarized by estimating the volume of wood products
sold. The existing 1986 HNF Forest Plan estimated the long-term sustained yield capacity (LTSYC) to be 21.3
million board feet (MMBF) per year based on an assumption that timber production is maximized on suitable
acres. The Plan identified an allowable sale quantity (ASQ) of 15 million board feet per year from suitable lands
for the first 9 decades, increasing to 21 by decade 11. ASQ is the total output of timber and other wood products
anticipated in the plan period and takes into account the fiscal capability of the forest and consistency with land
management goals and objectives. For the LCNF, the existing Forest Plan identified a long-term sustained yield
capacity (LTSYC) of 20.5 MMBF and an ASQ of 12 MMBF per year of timber harvest from suitable lands for
the first several decades, increasing to 20 by decade 6.

Reports from the Timber Sale Accounting system provide summaries of the timber products sold each year since
1980, in thousand board feet (MBF). While the Figure 6.2 displays MBF, volume is expressed in million board
feet (MMBF) in the narrative and tables.

Figure 6.2 displays the trend in total volume of timber products sold on each Forest from 1980 to 2013. “Timber
products” include sawtimber, pulp, poles, posts, and nonsaw material. Amounts for 1983 and 1987 are incomplete
due to data gaps. The largest combined volumes sold occurred in 1980 and 1992 at over 30 MMBF. Beginning in
1990, volume sold began a general downward trend, with pulses ranging from less than 1 MMBF to over 20
MMBF per year. Volume from the HNF was lower than previous decades but somewhat stable through the 2000’s
due to post-fire salvage projects. On the LCNF, relatively little volume has been sold since 2000. VVolumes sold
on the HNF increased from 2009 to 2011 due in large part to post-mountain pine beetle activities. This trend is
expected to continue on both Forests in the short term until beetle-killed timber no longer has merchantable value.
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Figure 6.2 Total volume (MBF) sold by forest, 1980-2014 (excluding fuelwood)

Trends in average yearly timber product volume sold have generally declined by decade (Table 6.7). The HNF
experienced a drop in timber products sold in the 1990’s, and then remained somewhat steady after 2000. The
LCNF produced steady amounts through the 1990°s and then decreased substantially after 2000. Since 1980, the
average volume timber products sold yearly from the HLC NFs has declined over 30%.

14



Table 6.7 Average volume timber products sold/year, MMBF, by decade

Decade Helena NF Lewis & Clark NF HLC NFs Total
Average Average Average
1980-1989* 13.7 9.5 23.2
1990-1999 6.5 9.6 16
2000-2013" 5.7 1.5 7.2

*9 years included in the average due to 1 year of missing data for each Forest
*13 years included in the average

Over the 27 year period since the existing Forest Plans were signed (1986 to 2013) an average of 12.2 MMBF of
timber products was sold per year across the HLC NFs (plus an average 4.5 MMBF/year of fuelwood). The
highest volume produced in a single year on the HNF after 1986 occurred in 2010 (20 MMBF) while the highest
on the LCNF occurred in 1992 (over 22 MMBF).

The average timber product volume sold per year has been less than the ASQ provided in the 1986 Forest Plans.
Fuelwood is not included in Table 6.7, but is included in Table 6.8 to account for the overall volume produced.
Please refer to the section below for a detailed summary of fuelwood. Overall the HLC NFs have produced on
average about 10 MMBF per year less than the ASQ.

Table 6.8 ASQ (1986 Forest Plans) and average volume/year MMBF sold timber products + fuelwood 1986-2013

Forest ASQ1 (1986 Plans) Average Volume Sold Difference
1986-2013
Helena 15 8.6 -6.4
Lewis & Clark 12 8.0 -4
HLC NFs Overall 27* 16.7 -10.3

'ASQ is assigned by Forest; the ASQ’s for the Helena and Lewis & Clark are added together for this summary.

Figure 6.3 shows volume sold by type from 1980 to 2013. Sawtimber made up the majority of volume until 2009.
Since 2009, the HNF sold primarily nonsaw material; most of this was mountain pine beetle-killed lodgepole
pine. Post and poles have made up a relatively small but consistent proportion of volume sold on the HLC NFs.
Little to no sawtimber has been sold since 2009 on either Forest.
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Figure 6.3 Volume (MBF) of forest products sold by type on the HLC NFs 1980-2013
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Figure 6.4 shows sawtimber volume sold by tree species. The primary species utilized for sawtimber is lodgepole
pine (69%); this is the most common species on the HLC NFs and dominates the most productive and accessible
landscapes. (Note: For several reporting years a small amount of volume was categorized as “pine”- this is likely
to have been lodgepole and the two are grouped together). Lodgepole is valuable for a variety of timber products
and has been favored as a timber species due to the ease with which it regenerates. Douglas-fir is the second most
prevalent sawtimber species sold (17%). The remainder of sawtimber sold (14%) is made up of relatively small
amounts of ponderosa pine, subalpine fir, Engelmann spruce, and other miscellaneous species.
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Figure 6.4 Sawtimber volume sold 1980-2013 by species on the HLC NFs

Non-Timber Products: Fuelwood and Christmas Trees

The primary non-timber products sold on the HLC NFs are personal use fuelwood and Christmas trees. Other
products, such as mushrooms and boughs, have been permitted as free personal use in small quantities but not on
a consistent basis.

Figure 6.5 shows the volume of fuelwood sold from 1980 to 2013, and Table 6.9 shows the average MMBF per
year by decade. For the most part, fuelwood is sold for personal use. With the exception of remarkably high
volume sold by the LCNF in 1984, for the most part fuelwood volume has accounted for between 2 and 10
MMBF/year. Cutting and removing dead trees for firewood has been a consistent use by the public of the timber
resource on the HLC NFs. Average volumes by decade were somewhat higher in the 1980’s, dipping slightly in
the 1990’s, and rising again in the 2000’s. The rise since 2007 is likely attributable to abundant dead trees being
available following the large-scale mountain pine beetle outbreak. Fuelwood use has been maintained between an
average of about 2 and 4 MMBF per year on each Forest since 1980. Over the 27 period since the 1986 Forest
Plans were signed, an average of 4.5 MMBF per year of fuelwood has been sold across the HLC Nfs. The HNF
averaged about 2.1 MMBF/year and the LCNF 2.4 MMBF/year during this period.
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Figure 6.5 Volume (MBF) fuelwood sold 1980-2013 by forest

Table 6.9 Average volume fuelwood sold/year, MMBF, by decade

Decade Helena NF Lewis & Clark NF HLC NFs Total
1980-1989* 3.0 4.1 7.2
1990-1999 1.8 2.1 3.9
2000-2013" 3.0 2.6 5.7

*9 years included in the average due to 1 year of missing data for each Forest
13 years included in the average

Christmas trees are also a consistent and popular personal use product sold by the HLC NFs. The product sold is
tracked by quantity rather than volume. Figure 6.6 shows that prior to 2000 the LCNF sold a higher amount of
Christmas trees than the HNF, as high as about 17,000 at its maximum in 1993. Since 2000 both Forests have
been relatively stable in the quantity sold, combined to be between 4,000 and 5,000 trees per year.
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Figure 6.6 Christmas trees sold (Quantity) 1980-2013 by forest
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Trends driving the supply and demand for timber

The period of 2007 to 2011 represents the worst operating environment experienced by the North American and
Montana forest products industry since the Great Depression. It involved a two-year recession from 2007 to 2009,
the related financial crisis, and a housing collapse with the lowest levels of new home construction since the
Second World War (Keegan et al. 2012). Low prices for lumber and other wood products have accompanied this
broad economic downturn. As of August 2012, there has been only a small increase in U.S. housing construction.
Modest upticks are expected in domestic lumber markets if U.S. home building recovers and global demand
continues to increase. Given continued difficult conditions, additional mill closures are possible. However, with
slightly over half of capacity utilized in recent years—versus a historic level of over 80 percent during good
markets—the industry would be expected to process substantially more timber when markets improve, provided
adequate timber supply is available.

Consumption of manufactured wood products is projected to show only modest growth through 2060, while the
consumption of wood for fuel is expected to increase substantially. How this trend affects the area surrounding
the Forest depends on factors such as the price difference between wood fuel and fossil fuels; technological
changes; and changes in regulations or incentives (Skog 2012).

The current Forest Plans allowable sale quantity (ASQ) is 15 and 12 MMBF average annual timber harvest for the
HNF and LCNF respectively. The ASQ is the maximum level of harvest consistent with the current forest plan’s
standards and guidelines. The annual timber volume offered per year averaged 8.6 and 8.0 MMBF respectively
over the period 1986 through 2013 and has declined over time. This actual amount of timber offered is influenced
by a variety of factors, including site-specific environmental analyses, public involvement on project proposals,
choice of harvest methods, and effects of administrative appeals and litigation. In addition, actual levels are
limited by the budget the HLC NFs receive for that purpose, and workforce capacity needed to prepare sales and
the associated environmental analyses. Forest Service funding and workforce capacity to support the timber sale
program is not expected to increase in the immediate future.

Forest Service Management Actions Affecting or Affected By Timber Production

Under the current Forest Plans (1986), roughly 19% of the approximately 2.8 million acres of National Forest
System (NFS) lands in the HLC NFs are considered suitable for timber production. The HNF has a higher
proportion of suitable acres relative to its overall landbase. The larger LCNF contains slightly more suitable acres,
but these represent only about 15% of the landbase in large part due to the amount of wilderness and wilderness
study areas on the Forest. Areas considered suitable for timber management are those lands where management of
forest stands for timber products is legally and technically feasible, will not cause irreversible damage to other
resources, and is compatible with the area’s desired conditions and objectives.

Table 6.10 Lands suitable for timber production in current forest plans

Forest Suitable Forest Land* Total NFS Lands* Percent Suitable
Helena 251,600* 975,100* 26%

Lewis & Clark 282,307* 1,843,397* 15%

HLC NFs Total 533,907* 2,818,497* 19%

*Acres in the 1986 Forest Plans. Current acres differ based on land exchanges that occurred after 1986.

The proportion of suitable acres varies by geographic area (GA), as shown in Table 6.11. The Little Belts and
Divide GA’s contain the most suitable acres.
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Table 6.11 Lands suitable for timber production in current forest plans by geographic area

Geographic Area Suitable Forest Land* Total Acres Percent Suitable
Big Belts 72,578 451,946 16%
Castles 46,715 79,862 58%
Crazies 34,437 70,036 49%

Divide 111,934 232,891 48%
Highwoods 28,201 44,495 63%

Little Belts 531,422 900,961 59%
Rocky Mountain Range 44,094 782,987 6%
Snowies 84,207 121,897 69%

Upper Blackfoot 90,047 348,185 26%
Elkhorns 0 175,259 0%

*Acres in the 1986 Forest Plans. Current acres differ based on land exchanges that occurred after 1986.

In addition, since the 1986 Forest Plans, Inventoried Roadless Areas (IRA’s) have been identified where
management opportunities are limited by policy. Currently, roughly 1.5 million acres across the HLC NFs are
designated as IRA (52% of the landbase); these acres overlap with proposed and wilderness study areas but not
wilderness. These areas also overlap some areas considered suitable for timber management in the 1986 Plans.
Wilderness covers about 21% of the HLC NFs. Wilderness, wilderness study, proposed wilderness, and roadless
designations together represent roughly 73% of the HLC NFs landbase.

Management activities have been recorded in activity tracking databases, currently known as the Forest Activity
Tracking System (FACTYS), as early as the 1940’s and 1950’s when harvesting on NFS lands became more
prevalent and accurate record keeping began. Treatment types are grouped into three categories:

e Harvest
e Stand Improvement and Reforestation
o Fire/Fuels

The majority of harvest has occurred on lands currently identified as suitable for timber production, as shown in
Table 6.12. Other lands and management areas allow timber harvest for reasons such as salvage or wildlife habitat
improvement provided resource values associated with the lands are not detrimentally affected.

Table 6.12 Harvest occurring on lands suitable for timber production in current forest plans

Forest Percent of Harvest on Suitable Lands
Helena 85%

Lewis & Clark 97%

HLC NFs Total 91%

Treatment types are interrelated and multiple activities occur on the same acre. For example, a harvest is often
followed by prescribed burning and planting. Therefore, acres reported are greater than the footprint of managed
area. Total acres are reported for each activity, followed by an assessment of the management footprint.

Timber Harvest

Timber harvest is a tool used not only to provide timber products and contribute to the local economy but also to
achieve multiple resource objectives. These include reducing insect or disease impacts, improving wildlife
habitat, increasing tree growth, improving timber productivity, lowering fuels and fire risk, and altering
vegetation conditions to enhance forest resilience. Three main types of timber harvest are displayed: even-aged
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regeneration harvest (such as clearcutting, shelterwood, and seed-tree cuts); uneven-aged regeneration harvest
(such as group selection and single-tree selection); and intermediate harvest (such as commercial thins and
improvement cutting). Chapter 2, Terrestrial Ecosystems discusses each of these types in further detail.

Table 6.13 shows the trend of harvest from the 1940’s to 2013. Roughly 138,649 acres of harvest have been
recorded on the HLC NFs. The greatest amount of harvest occurred in the 1960°s and 1990’s; over 30,000 acres
were harvested in each of these periods. Regeneration harvests were the most common, representing over 75% of
harvest type prior to 1990. This is in large part due to the primary timber species on suitable lands, lodgepole
pine, being biologically suited to even-aged systems because of its natural stand-replacing disturbance
regeneration strategy. Nevertheless, there has been a shift proportionately to more intermediate harvests recently,
trending toward 30% in the 1990’s and 2000’s, and nearly 70% since 2010. Regeneration harvests that have
occurred since 2000 have been largely related to post-fire and insect salvage projects which removed dead trees.
Total harvest acres have declined sharply since 2000.

Table 6.13 Harvest by type and decade for the HLC NFs

Decade Acres of _Even-Aged Acres of Uneven-Aged Acres of Intermediate Total Acres
Regeneration Harvest Regeneration Harvest Harvest
1940-1959 7,641 361 268 8,270
1960-1969 33,367 2,132 1,284 36,783
1970-1979 21,434 757 2,028 24,219
1980-1989 18,392 854 4,279 23,525
1990-1999 20,385 1,943 8,447 30,775
2000-2009 7,566 494 2,620 10,680
2010-2013 1,281 65 3,051 4,397
Total 110,066 6,605 21,977 138,649

Regeneration harvesting, which removes most existing trees and establishes a new forest of seedlings, is an
important tool to increase structural diversity across landscapes and establish early successional communities. The
reduction in this harvest has reduced this affect. Intermediate harvesting modifies the composition and structure of
existing forests without establishing a new age class; the result of these harvests often include improved growth
and productivity and establishment of structures desirable for objectives such as forest resiliency, watershed
values, and wildlife habitat improvement.

Though economic conditions and oscillating timber values are partially responsible for the peaks and valleys in
timber harvest levels, insect or disease epidemics and wildfires are prominent ecological factors that have
influenced harvest trends. Salvage of fire-killed trees after large, stand-replacement fires in 2000, 2003 and 2007
were largely responsible for the peak in harvested acres in the mid-2000s. Hazard tree removal following the
recent mountain pine beetle outbreak is in large part attributable to harvest levels since 2009.

Stand Improvement and Reforestation

Site productivity, forest density, and to a lesser extent forest composition directly affect growth rates and the
potential size class of trees. Site productivity may be fixed, but density and composition can be altered.
Reforestation and timber stand improvement treatments, specifically planting and thinning of young sapling
stands, are designed to lower tree densities, alter species compositions, and improve growth and health. The
reforestation activities summarized also include the certification of natural regeneration, where no planting was
needed but the success of natural regeneration was deliberately monitored relative to prescription objectives.
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As shown in Table 6.14, stand improvement and reforestation acres exceed the amount of harvested acres. This is
because in recent decades reforestation has been conducted on suitable sites impacted by natural disturbances,
primarily wildfire, where no harvest was done but whe