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Section 1: Introduction and Background

1.1: Introduction

The Lower Clark Fork Tributary Watershed Restoration Plan (LCFTWRP) was developed by the Lower
Clark Fork Watershed Group (LCFWG) in collaboration with local watershed stakeholders to identify
opportunities for, plan, and prioritize watershed restoration and enhancement efforts throughout the
Lower Clark Fork (LCF) Tributary Watershed Restoration Planning Area. This document is meant to serve
as an update to the original LCFTWRP completed in 2010 (Miller 2010) and will reflect current
stakeholder priorities, updated expectations for WRP documents, and will summarize progress
completed since the 2010 version. The LCF Watershed (Hydrologic Unit Code 17010213) is located in
Western Montana on the Idaho border and flows from the confluence of the Flathead River to its
terminus at Lake Pend Orielle. The LCF Tributary Watershed Restoration Planning Area is a smaller
portion of the greater LCF watershed, covering all of the land that drains to the LCF River from the
Thompson Falls Dam in Thompson Falls, MT to the Idaho border. A watershed restoration plan (WRP) for
the neighboring Thompson River Watershed (also located in the larger LCF watershed) was recently
completed by the LCFWG in 2018 (Figure 1.1A).

The main objectives for the LCFTWRP are:

1. To facilitate total maximum daily load (TMDL) implementation and address nonpoint source
(NPS) pollution of MT Department of Environmental Quality (DEQ)-listed impaired streams
throughout the LCF watershed

2. Toidentify and prioritize opportunities for the protection and enhancement of additional
streams that, while not listed as impaired by DEQ, are also a focus for local restoration efforts
and multi-faceted conservation efforts

3. To establish a DEQ-accepted WRP that can be used to receive Clean Water Act (CWA) Section
319 funding, as well as to identify and to qualify for sources of funding offered at local, state,
and national levels

4. To serve as a comprehensive strategic plan for restoration in the LCF watershed to promote
water quality, native fish populations, and overall ecological health

As of 2019, 16 streams or portions of streams within this planning area have been identified by DEQ as
having one or more pollutants that negatively impair beneficial uses, including aquatic life and drinking
water (Table 2A). In addition to these impaired streams, local stakeholders have identified other streams
where opportunities exist to protect, maintain, enhance, or restore water resources, fisheries
populations and fish habitat, or to reduce potential threats to a stream’s ability to continue to support
beneficial uses into the future. As such, the LCFTWRP was developed to serve as a guide for watershed
restoration within the LCF Tributary Watershed Restoration Planning Area to be used by local watershed
stakeholders. The flow of this document aims to provide stakeholders with all of the tools necessary to
plan effective, collaborative restoration projects and is organized as outlined below:

e Section 1: Provides introduction, background on water quality, and describes the approach to
WRP development within the LCF Tributary Watershed

e Section 2: Identifies the current watershed conditions/characterization of the entire LCF
Tributary Watershed Restoration Planning Area

e Section 3: Identifies general, watershed-wide restoration recommendations



e Section 4: Identifies current conditions and management options for each tributary drainage to
the LCF River

e Section 5: Identifies technical, funding, and monitoring resources available within the LCF
Tributary Watershed Restoration Planning Area

e Section 6: Provides a discussion on how progress of WRP implementation will be evaluated

This WRP will continue to be a living document that will be revised collaboratively approximately every
10 years and revisited annually to provide updates on project implementation progress. It serves as a
user-friendly reflection of the priorities of current stakeholders and currently available information and
expertise, with the understanding that there may be unforeseen events (wildfires, flooding, etc.) that
change priorities and create new impetus for restoration. This plan is meant to serve as a guide for
voluntary stream restoration and conservation within the LCF Tributary Watershed Restoration Planning
Area and the suggestions made within this document are not mandated by law. This type of planning in
no way overrides or undermines private property rights, water rights, landowner preferences, or other
tributary habitat enhancement and protection efforts associated with ongoing programs such as the
Clark Fork Settlement Agreement (CFSA). By creating this plan, we will have a guide to identify and
pursue voluntary stream restoration and conservation opportunities that maximize benefits to the
watershed, contribute to the local restoration economy, and reflect local priorities.
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Figure 1.1A. Lower Clark Fork Tributary Watershed Restoration Planning Area and the Thompson River Watershed located in the LCF
watershed in Northwest Montana.




1.2: Background to Watershed Restoration Planning

A WRP is a locally developed document that provides a framework for managing, protecting, and
restoring local water resources. The development of a WRP provides an opportunity to create a
collaborative and comprehensive plan among multiple watershed stakeholders to address water quality
and other management considerations. Creating a plan is one of the requirements to receive grant
funding under Section 319 of the federal CWA. The CWA, passed by Congress in 1972 to be
implemented by the Environmental Protection Agency (EPA), establishes the basic structure for
addressing discharges of pollutants into waters of the United States. Its major goal is to “restore and
maintain the chemical, physical, and biological integrity of the Nation’s waters” (DEQ 2006, 2009, 2010,
2014b).

Pollutants can be separated into two types: point sources and nonpoint sources. Point sources, defined
as pollution that comes from a single source, are regulated through discharge permits acquired from
DEQ. These permitted points of pollutant discharge are typically associated with factories, wastewater
treatment plants, or other industries. The CWA has been successful in reducing the impacts of point
source pollution through this permitting process (DEQ 2017). Nonpoint source pollution comes from a
variety of diffuse sources and is transported by runoff (i.e., rainfall or snowmelt moving over and
through the ground). Runoff picks up and transports natural and human-caused pollutants, and
ultimately deposits them into lakes, rivers, wetlands, and groundwater (DEQ 2017). Nonpoint source
pollutants are typically categorized under sediment, nutrient, temperature, or metal pollutants and are
addressed by natural resource managers, landowners, and community members through a combination
of both regulatory and voluntary actions. Watershed restoration plans help guide voluntary actions to
holistically address NPS pollution by providing an assessment of the contributing causes and sources of
NPS pollution for a specific watershed and setting priorities for implementing step-wise management
actions to prevent or reduce NPS pollution (DEQ 2017).

In Montana, DEQ administers and distributes CWA Section 319 project funding to government or
nonprofit organizations (such as watershed groups) to address NPS pollution in accordance with
accepted WRPs. Acceptance of individual WRPs is contingent on the presence of nine key elements
developed by the EPA (DEQ 2017). Information pertaining to each of these elements can be found in the
sections of this document identified parenthetically after each element as listed below.

Identify NPS pollutant causes and sources (Sections 1, 2, 4)

Estimate NPS pollutant loading into the watershed and expected load reductions (Section 4)
Describe NPS management measures to achieve load reductions (Sections 3 & 4)

Estimate technical and financial assistance needed to implement the plan (Sections 4 & 5)
Develop an information/education component (Section 3)

Develop a NPS management implementation schedule (Section 4)

Describe measurable milestones (Section 6)

Identify indicators to measure progress and effectiveness (Section 6)

Develop a monitoring component to evaluate implementation effectiveness (Section 6)

LN AWNPRE

The natural starting point for developing a WRP is to identify streams listed as impaired by the DEQ and
develop a plan to reduce NPS pollutant loads to their TMDLs, defined as the maximum amount of
pollutants that a waterbody can receive and still meet water quality standards. A stream is listed as
impaired and not fully supporting its designated beneficial use once it no longer meets one or more
water quality standards. These beneficial uses are designated by the state, as required of them by the



CWA, and water quality standards are developed to protect those uses. In Montana, the water quality
beneficial use classification system includes: agriculture, drinking water, fish and aquatic life, industry,
recreation, and wildlife (DEQ 2017).

Montana DEQ updates a Water Quality Integrated Report every two years to identify impaired streams
and associated pollutants (DEQ 2017). After a stream has been identified as impaired, both Montana
State (75-5-701 of the Montana Water Quality Act) and federal law (Section 303(d) of the CWA) require
development of TMDLs for each pollutant. Total maximum daily load expression varies by pollutant, but
there are four common components. These include determining water quality targets, quantifying
pollutant sources, establishing the total allowable pollutant load, or TMDL, and allocating the total
allowable pollutant load to their sources (DEQ 2006, 2009, 2010, & 2014b).

After water quality standards have been determined and pollutant sources have been quantified, the
TMDL of a pollutant for each impaired waterbody is calculated, either as a function of stream flow and
the numeric water quality criteria for that pollutant, or as the sum of the allowable loading from all
sources to the impaired stream. Once the TMDL is determined, this total must be divided among the
contributing sources. These load allocations are often determined by quantifying feasible and achievable
load reductions through the application of a variety of Best Management Practices (BMPs) and other
conservation practices. These allocations are typically expressed as a percent reduction (from the
current load), or as a surrogate measure. The sum of these load allocations equals the total TMDL.

Pollutant load reductions will ultimately be the result of effective projects and BMPs put in place.
Reductions will vary according to location in the watershed due to changes in sediment composition,
riparian buffer and shade composition, and land uses. Total maximum daily loads for watersheds are
published in a document produced by DEQ that identifies impaired streams, the pollutants impairing
those streams, current water quality standards, and general strategies for reducing pollutant loads (DEQ
2006, 2009, 2010, & 2014b). It is important to note that the TMDL documents used to extract the data
represented in this document may be outdated: the oldest “TMDL” document (Elk Creek; Watershed
Consulting 1997) is over 20 years old and the newest TMDL document (White Pine Creek; DEQ 2014b) is
almost 6 years old. Due to their varying ages, the TMDLs and percent load reductions represented within
Section 4 may not necessarily accurately portray the current states of each impaired stream.
Nevertheless, they represent the conditions that informed the impairment determination and TMDL
development and will act as a starting point for NPS reduction within the watershed. Monitoring will be
an important activity as projects are implemented in order to verify load reductions in the watershed.

1.3: Causes and Sources of Impairments and Associated TMDLs

A “cause of impairment” refers to the pollutant that prevents the waterbody from meeting water quality
standards. A “source of impairment” refers to the activity or entity from which the pollutant is derived,
such as streambank modification or loss of riparian habitat. In addition to the primary pollutant causes
of impairments, there are non-pollutant causes, such as alteration in streamside vegetation, that affect
stream structure and function, and are therefore important management concerns. Unlike primary
pollutant causes, these non-pollutant causes primarily relate to habitat and have no calculated loads
(DEQ 2006, 2009, 2010, 2014b). These pollutants and non-pollutants are generally described below.
Additional information about specific causes and sources of pollutants and non-pollutants for impaired
waterbodies in Montana can be found on Montana’s Clean Water Act Information Center (CWAIC)
website (http://deq.mt.gov/Water/Resources/cwaic).
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Sediment

Erosion, sedimentation, and sediment transport are natural processes important to building and
maintaining streambanks, floodplains, and quality aquatic habitat. However, excessive amounts or
accelerated rates of erosion and sedimentation due to human activities creates unnaturally high levels
of sediment, streambed aggradation, channel incision, and bank erosion that impairs stream health and
beneficial uses in the following ways (DEQ 2009, 2010):
e Causes unnatural acceleration of erosion and land loss
® Increases turbidity, reduces light penetration, and creates murky and discolored water, which
limits aquatic plant growth, and also can decrease recreational experiences and aesthetic
appreciation of the stream
e Obscures sources of food, habitat, hiding places, and nesting sites, which impairs reproduction
and survival of aquatic organisms
e Clogs fish gills and causes abrasive physiological damage, reduces availability of suitable
spawning sites, smothers eggs or hatchlings, hinders emergence of newly hatched fish, depletes
oxygen supplies, and causes accumulation of metabolic waste around developing embryos
Reduces the quality of fishery available for recreational use and guiding commodity
Increases filtration costs for water treatment facilities that provide safe drinking water
Increases flooding frequency in areas of aggradation
Increases maintenance and replacement costs to roads and other infrastructure within flood-
prone areas

Major sources of sediment include:

Streambank Erosion: Streambank erosion occurs naturally as a result of streams shifting across the
landscape and cutting new paths by which to flow. However, human disturbances to riparian vegetation,
road encroachment, or altered stream hydrology can accelerate natural rates. Accelerated erosion often
results from instability caused by partial or complete removal of riparian and streamside vegetation, loss
of channel capacity, channel incision, or impairment of natural meandering pattern and processes.
Reductions in streamside vegetation is commonly associated with the roadway footprint occupying
space that otherwise would be inhabited with large trees, prominent shrubs, forbs, and grasses (DEQ
2009, 2010). Other activities such as historic road construction and maintenance practices, historic
wildfires, historic riparian timber harvest prior to the Montana Streamside Management Zone Law
(SMZ), livestock over-grazing, and mining can also damage or eliminate streamside vegetation and
accelerate streambank erosion.

Upland Erosion: Upland sediment originates beyond the stream channel and is caused when ground
cover is disturbed and unprotected. Detached soil particles are transported to streams typically through
overland flow, groundwater flow, or even by wind. Erosion and subsequent sediment loading to the
stream via upland erosion are influenced by land use, type and extent of vegetative cover, and,
particularly, the quality of riparian buffers (DEQ 2009, 2010). While natural sources contribute a
considerable portion of the sediment load, activities that disturb the soil surface, such as grazing,
agriculture, unmitigated timber harvest, roads, or wildfire can also influence sediment loading to
streams (DEQ 2009, 2010).

Roads: Roads are routes of compacted soil that act as sources of overland flow. Roads can intercept
groundwater and convert it to surface flow. This surface flow then picks up and carries sediment as it
flows over open roads, and can be directly delivered to the stream channel where roads cross streams
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(USFS 2013). Roads crossing stream channels or running parallel to stream channels also degrade and
replace riparian vegetation, preclude trees and recruitment of trees that would otherwise provide shade
and stream habitat, encroach on the channel, limit natural stream meandering processes, and
contribute sediment directly to the stream. Factors influencing sediment contributions from roads
include proximity to the stream, road type, construction specifications, maintenance, drainage, soil type,
topography, and precipitation frequency and intensity. Culverts that are undersized, improperly
installed, or insufficiently maintained can increase erosion, sediment loading, and preclude movement
and propagation of fish. Most sediment loading comes from short, limited sections of roads that
encroach on riparian areas immediately adjacent to streams, and a number of road crossings with
inadequate size or improper maintenance. Additionally, road maintenance, including winter plowing and
application of traction sand may produce an additional sediment load to stream channels (DEQ 2009,
2010).

Sediment TMDLs are represented as annual sediment loads and were generally allocated between
streambank erosion, roads, and upland sediment sources (DEQ 2009, 2010). Several different sediment
models are used to evaluate average annual sediment loading from various sources identified within the
LCF Tributary Watershed Restoration Planning Area, which informed the development of TMDLs and
expected percent reductions for each sediment source. Additionally, sediment TMDLs differ from the
metals and temperature TMDL in that the sediment TMDL is not necessarily a function of stream flow,
but instead are defined as the sum of the allowable loading from all sources to the waterbody. In order
to calculate the TMDL, sediment loads must first be quantified for each significant source category (DEQ
2009, 2019; See Section 4.1, 4.3, 4.4, 4.6, 4.8, and 4.10 for the sediment TMDLs and expected load
reductions for the LCF Tributary Watershed Restoration Planning Area).

Temperature

Human influences that reduce stream shade, increase stream channel width, add heated water, or
decrease the capacity of the stream to buffer incoming solar radiation all increase stream temperatures.
As a result, these warmer temperatures negatively affect aquatic life that depend on cool water for
survival. Coldwater fish species are particularly stressed by warmer water temperatures, which often
results in reduced dissolved oxygen levels and direct metabolic impacts (DEQ 2014b). Elevated
temperatures boost the ability of non-native fish to outcompete native fish if the native species are
unable to adapt. Stream temperatures are naturally highest during the summer months due to greater
solar insolation, increased water use for irrigation, and natural summer decrease of flow volume.

Major sources of temperature include:

Loss of Riparian Shade: Riparian vegetation provides shade to stream channels, which reduces the
amount of sunlight hitting the stream, and ultimately reduces the thermal load to the stream. Riparian
vegetation also reduces near-stream wind speed and traps air against the water surface, which reduces
the rate of heat exchange with the atmosphere (DEQ 2014b). Loss of riparian vegetation reduces the
amount of shade provided to the stream, which in-turn increases stream temperatures.

Width to Depth Ratio: When channel width increases relative to depth as a result of human activities

and erosion, the channel loses its ability to stay cool due to an increase in surface area exposed to the
sun and warm air. A channel with a lower width to depth ratio (deep water relative to channel width)
has less surface area in contact with the air and is slower to absorb heat during periods of warm
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temperatures. Additionally, the riparian canopy shades a larger percentage of the water surface area of
narrow channels (DEQ 2014b).

Instream Flow and Water Use: Due to the physical properties of water, more time and energy (solar
radiation) is required to heat larger volumes. As a result, when instream flows are reduced, such as by
irrigation draw-downs, the ability of the stream to buffer incoming solar radiation is reduced. A stream
channel with less water will heat up much faster than a channel with more water and identical
morphology and shading conditions (DEQ 2014b).

The most appropriate expression for a temperature TMDL is instantaneous load since water
temperatures fluctuate throughout the day (DEQ 2014b). The instantaneous load allows for evaluation
of human caused thermal loading during the day when fish are most distressed by elevated water
temperatures and when human-caused thermal loading would have the most effect (DEQ 2014b). The
TMDL, or instantaneous load, is calculated as a function of stream flow, the measured naturally
occurring water temperature, and the correlated allowable increase above the naturally occurring
temperature. As a result, there is not one single TMDL or needed reduction for the entire stream, rather
the TMDL and expected reduction is a range of numbers that varies depending on stream flow and
location along the stream (see Section 4.1 for the temperature TMDL and expected load reductions for
the LCF Tributary Watershed Restoration Planning Area).

Metals

Streams with metals concentrations exceeding the aquatic life and/or human health standards can
impair numerous beneficial uses, including aquatic life and drinking water, and can cause a number of
other issues, including:
e Toxic, carcinogenic, or bioconcentrating effects on aquatic organisms
e Acute and chronic health problems for humans and wildlife from consuming metal
contaminated drinking water or fish tissue
e Toxic effects on agricultural crops and livestock from irrigation of metal contaminated water
(DEQ 2006)

Major sources of metals include:

Natural: Existing metal concentrations in streams are typically dependent upon the geology of the
watershed. If the underlying geology is natural high in metals, then it can be assumed that any existing
metal concentrations in streams could be there naturally due to the flow of water over and through
those metal materials. Specifically, stibnite veins occur at or near the surface of a couple of impaired
streams within the LCF watershed and are known conduits for groundwater flow, as many vein locations
are marked by the presence of springs (DEQ 2006). Additionally, many veins are reported to contain
arsenic “blooms”, a green arsenic oxide mineral, the presence of which suggest that oxidation of the
sulfide ore has occurred, which typically is accompanied by natural leaching of metals to the
environment (DEQ 2006).

Mining Activities: While the presence of metals in a watershed is typically dependent on the natural
geology of a watershed, mining activities can cause instream metals concentrations to exceed natural
background levels because the disturbance caused by mining activities can mobilize metals into the
water.
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Metal TMDLs are a function the stream flow, applicable water quality target, and, for some metals,
water hardness (DEQ 2006). Because a load for metals is directly related to flow (and hardness in the
case of some metals), the TMDL for any given point in time can be variable. The metals TMDL is
presented as an equation to be used to calculate the maximum allowable load of a specific metal at any
time or under any conditions. The maximum range of TMDLs and percent load reductions were
determined between high and low stream flows (see Section 4.8 for the metals TMDL and expected load
reductions for the LCF Tributary Watershed Restoration Planning Area).

Nutrients

Nitrogen and phosphorus are naturally occurring chemical elements that are taken up, retained, and
released (i.e., “cycled”) by healthy and properly-functioning aquatic ecosystems. Human influences can
alter nutrient cycle pathways by creating excess nutrients in the watershed, causing damage to
biological and physical stream function (DEQ 2014a). Excess nutrient loading to aquatic ecosystems can
lead to:
e Elevated nitrates in drinking water, which can inhibit normal hemoglobin function in infants
e Blooms of blue-green algae, which can produce toxins lethal to aquatic life, wildlife, livestock,
and humans
e Excess algal biomass leading to substrate embedment and changes to food web structure
(macroinvertebrates and the fish that feed on them)
e Changes to overall water quality and aesthetics of surface water due to excess algal biomass,
which harms recreational uses such as fishing, swimming, and boating
e Increased costs to treat drinking water or health risks if algae are ingested in untreated drinking
water

Major sources of nutrients include:

Grazing: Location, intensity and frequency of grazing can affect the composition and growth of
vegetation in upland and riparian areas as well as cause direct channel widening, sediment delivery, and
bank trampling. In addition, livestock with uncontrolled access to streams contribute pollutants to the
water via excrement and damaged vegetation and riparian buffers. While managed livestock grazing can
promote growth and diversity of vegetation, over-grazing can deteriorate or destroy vegetation and
inhibit its ability to take up nutrients, provide shade, minimize erosion, and provide proper channel
dimensions through stream channel stability. Additionally, decomposition of livestock excrement
mobilizes nutrients that then enter surface water via overland flow (DEQ 2014a).

Agriculture: Agricultural practices can contribute substantial nutrient loads to watersheds if proper
BMPs are not utilized. Nutrient loading from agriculture is often a result of excessive or incorrect
fertilizer application, lack of cover crops, plowing fields at improper angles, and lack of riparian buffers
(DEQ 2014a).

Development: Residential and municipal development contributes nutrients to the watershed through
collective influences. Increased impervious surfaces and lawn fertilization/irrigation concentrate the
amount of nutrients in the soil, which is then picked up by increased runoff to accelerate nutrient
loading into streams (DEQ 2014a).

Septic Systems: Septic systems contribute nutrients to surface water through subsurface pathways. The
amount of nutrients a given septic system contributes to a waterbody depends on discharge, soils, and
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proximity to the waterbody. Overall age, condition, and efficiency of the septic system itself also
contributes to nutrient loading if regular maintenance is not performed (DEQ 2014a).

Timber Harvest: While intensity, and therefore impact, of timber harvest varies widely, harvest activities
result in changes to biomass uptake of nutrients and soil conditions that affect the nutrient cycle.
Nutrient uptake by biomass is greatly reduced after timber harvest, leaving more nutrients available for
runoff. This increase of nutrients in a harvested area generally only lasts up to two or three years before
returning to pre-harvest levels (DEQ 2014a).

Sediment: Excess sediment delivery from streambank erosion, road runoff, and saturation of agricultural
soils can also lead to increased nutrient levels, specifically increased phosphorus levels, in surface water
bodies with additional availability of phosphorus attached to soil particles (DEQ 2014a).

Nutrient TMDLs are a function of streamflow, as flow increases, the allowable load increases, and as
such the TMDL for any given point in time can be variable. Nutrient TMDLs are presented as an
equation to be used to calculate the maximum allowable load of any given nutrient (typically nitrogen
and/or phosphorus) at any time or under any conditions (DEQ 2014a). Currently there are no streams
within the LCF Tributary Watershed Restoration Planning Area listed as impaired for nutrients.

Non-Pollutant Causes and Sources

Non-pollutants are defined as a human-caused change in the environment that affects the waterbody or
its biological community (DEQ 2016). These habitat related non-pollutants are often linked with
sediment, temperature, or metals issues, or may be having a negative effect on a beneficial use, without
clearly defined quantitative measurements or direct links to a pollutant to describe that impact (DEQ
2010). However, the issues associated with these non-pollutants are still important to consider when
attempting to improve water quality conditions in individual streams, even if TMDL development is not
required for them. Non-pollutant listings are often used as a probable cause of impairment when
available data at the time of assessment does not necessarily provide a direct quantifiable linkage to a
specific pollutant. They can be listed as linked to a specific pollutant or listed independently (DEQ 2010).

Major sources of non-pollutant impairments include:

Alteration in Stream-side Vegetation Covers: This non-pollutant refers to circumstances where practices
along the stream channel have altered or removed riparian vegetation, affecting the channel
geomorphology and/or stream temperature. This causes banks to become unstable due to loss of
vegetative root mass, over-widened channels, elevated sediment loads, and increased water
temperatures due to lack of canopy cover (DEQ 2010).

Physical Substrate Habitat Alterations: This non-pollutant generally describes situations where the
stream channel has been physically altered, such as the straightening of the channel or from human-
caused channel downcutting, resulting in a reduction of morphological complexity and loss of habitat
(riffles and pools) for fish and aquatic life (DEQ 2010).

Other Anthropogenic Substrate Alterations: This non-pollutant refers to situations where data indicates
that impacts to the stream have occurred as a result of anthropogenic activities, but parameters related
to sediment do not appear high, and morphological characteristics are also within expected values. For
example, this non-pollutant impairment could occur on streams where historic or current reduction of
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vegetation capable of producing large woody debris (LWD) has occurred. This would result in a lack of
LWD in the stream channel which is integral to pool development and channel function in most streams
(DEQ 2013).

Chlorophyll-a: Chlorophyll-a or algae in the stream can impair aquatic life and is caused by excess
concentrations of nutrients in the stream, which increases algal biomass (DEQ 2014a).

Fish-Passage Barriers: Fish-passage barriers refer to any alteration to a waterbody that prevents the
upstream and/or downstream passage of fish species. These barriers fragment habitat and can prevent
fish from reaching upstream spawning areas. Fish-passage barriers that result from human activities
include improperly designed and undersized road culverts, dams, and irrigation diversion structures
(DEQ 2014a). There are three dams along the mainstem LCF River which inhibit fish passage. The most
upstream, Thompson Falls Dam, does have a fish ladder; while a trap and transport program through the
CFSA works to connect habitats above and below the Noxon Rapids and Cabinet Gorge Dams. Both
natural and human-caused fish-passage barriers also occur throughout tributaries to the LCF River.
Depending on the local fish assemblage, these barriers can either benefit (by preventing competition
from nonnative species in headwater refuges) or hinder (by limiting available habitats) native fish
populations. Addressing fish passage barriers should always be considered in consultation with local
fisheries managers.

1.4: Lower Clark Fork Tributary Watershed Restoration Plan Development

While the LCFWG is the sponsor and primary author of the LCFTWRP, the overall goal for this document
is to incorporate the diverse perspectives and priorities of stakeholders throughout the watershed into a
comprehensive watershed-wide plan, and to develop partnerships that will lead to successful
restoration efforts in the future. The primary goal of the collaborative group of stakeholders involved in
the development of the LCFTWRP is to improve and maintain the health of the watershed, such that it
will provide clean, abundant water to support all beneficial uses into the future.

The LCFTWFP includes 16 DEQ-listed tributary streams within the LCF Tributary Watershed Planning
Area, as well as additional streams within the watershed that are important to local stakeholders for
native fish habitat and overall water quality. This is particularly relevant in terms of tributary
enhancement or preservation efforts cooperatively enacted under programs of the CFSA such as the
Montana Tributary Habitat Enhancement Acquisition and Recreational Fisheries Enhancement Program.
Therefore, additional water quality restoration strategies, particularly strategies focused primarily on
native salmonid management and conservation (specifically Bull Trout and Westslope Cutthroat Trout),
are considered in conjunction with NPS pollution reduction guidelines. In many instances these
additional management considerations have utilized CFSA funds and other sources to supplement
Section 319 funds for stream restoration work to benefit tributary native salmonids in the LCF
watershed.

The LCFTWRP uses a comprehensive approach to restoration in the watershed by addressing drainage
systems rather than isolated stream reaches. Tributaries to impaired streams are potential contributors
of NPS pollution, so restoration plans for tributary reaches will benefit the NPS reduction efforts across
the watershed. Although this plan addresses drainage systems as a whole, versus isolated stream
reaches, restoration planning will focus only on lotic (flowing) systems, such as streams and rivers. Lentic
(non-flowing) systems, such as lakes, ponds, and reservoirs are important components of the LCF
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watershed, but restoration planning for these habitats is not the focus of this document. In addition, the
LCF River itself is listed as impaired for temperature, dissolved gas supersaturation, fish passage barrier,
and flow regime modification, all primarily caused by the hydropower dams located on the river (DEQ
2016). While this WRP will be focusing only on tributaries to the LCF River, restoration efforts in
tributaries will benefit the mainstem LCF River in the long term.

Data sources for this WRP originate from a variety of sources, including the perspectives of the
stakeholders engaged throughout the development of this plan. Much of the information related to
DEQ-listed streams is derived from five separate TMDL documents, all of which establish TMDLs for the
listed tributaries included in the LCFTWRP and are referenced throughout this plan. Additional
information is derived from a multitude of other reports and assessments, often associated with
ongoing CFSA tributary habitat and native salmonid enhancement programs specific to many of the
tributary drainages within the LCF watershed that are periodically referenced herein. Additional
references will be utilized to further refine, plan, and prioritize restoration efforts through future
revisions and collaboration.

In addition to the various available written resources, local watershed stakeholders were vital to the
development of the LCFTWRP. The LCFWG held an initial stakeholder meeting in February 2018 at the
beginning of the WRP development process. At this meeting, the impetus for updating the LCFTWRP
was discussed and initial input on the development process was solicited. Because of the long history of
restoration work within the LCF watershed, and the resulting watershed assessments and other reports
available for many drainages, it was decided that those watershed assessments should be relied on for
the majority of WRP development, and to identify initial projects to be completed. LCFWG staff and
stakeholders did not want to “reinvent the wheel” since effort has already been made in each
watershed to identify projects. However, many of these watershed assessments are outdated regarding
completed work, new techniques and approaches to watershed restoration. Stakeholders then served as
“technical advisors” throughout the WRP drafting process, answering questions and providing additional
resources and input as needed.

Once the initial review of these documents was complete, and a rough draft of the WRP was written and
reviewed by stakeholders, additional meetings were held to bring everyone back together to discuss
project rankings in March and May 2019. Stakeholders provided verbal comments on the document as a
whole, discussed the identified potential management opportunities for each tributary watershed,
identified additional/updated opportunities not covered in past documents, and ranked these
opportunities into a list of prioritized projects to serve as a general schedule for WRP implementation.
Projects were prioritized within each tributary watershed only, as opposed to ranking projects
throughout the entire watershed against each other. Project partners were identified for each specific
project as a way of denoting those with specific interests in the project, or those with jurisdiction.
Projects were prioritized on a numeric scale, with a score of 1 denoting the highest priority projects and
subsequent lower numbers denoting lesser priority projects, and duplicate priorities were acceptable.
Projects denoted as a high priority signified that the identified project partners have plans or hope to
implement that particular project sooner than projects denoted at a medium or low priority. If a
disagreement arose about the priority of a given project among stakeholders, the group deferred to the
judgment of the identified project partner. Numerous criteria, compiled largely from the previous WRP
(Miller 2010), CFSA ranking criteria (CFSA 2018a), and the 2018 Thompson River WRP (Bowman et al
2018) was considered when ranking each project. Stakeholders used their own intuition and expertise
on the current restoration needs on each tributary watershed to denote a high, medium, or low priority.
The following list were the primary criteria stakeholders considered during the ranking process:
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Project addresses water quality impairment

Project benefits native fish

Project sponsor and partners are identified

Level of landowner consent and involvement in project

e Availability of resources to develop and implement project

e Project scale (i.e. What is the length of stream or area of habitat that will be benefitted?)

e Upstream to downstream approach (i.e. Project will not be undermined by upstream problems)

Projects were ranked and prioritized under the understanding that this WRP is meant to serve as general
guidance for approaching restoration within each tributary watershed. The recommendations resulting
from this discussion and provided within this document are not set in stone. Ultimately, projects will be
implemented in the watershed when one organization has the resources to complete a project on their
own (in line with their own individual priorities), or when a group of stakeholders have overlapping
priorities, can all contribute, obtain funding, etc. Individual mandates and funding priorities may change
and affect the ability of stakeholders to implement even high priority projects, so the goal of this living
document is to create a starting place for restoration throughout the LCF Tributary Watershed
Restoration Planning Area. As this WRP is a collaborative, comprehensive document among a number of
watershed stakeholders, a project’s inclusion does not necessarily guarantee that it will be sponsored by
the LCFWG, or that it is collectively agreed upon as the group’s priority. Generally, the LCFWG will
pursue high priority, collaborative projects, but as the primary authors of this document, LCFWG staff do
not want the development of this WRP to limit any entity’s ability to plan and implement projects to
improve watershed health throughout the LCF Tributary Watershed Restoration Planning Area. Tributary
watershed-specific project prioritizations can be found in Section 4 of this document.

Over the course of this document’s development, the LCFWG has sought to facilitate a transparent and
open planning process with not only core watershed stakeholders, but also with private landowners and
the overall community of Sanders County. Watershed restoration planning information has been
included in multiple local press releases over the course of 2018 and 2019, meetings have been held
inclusively, and regular updates have been posted online on the LCFWG website. Feedback on the
multiple iterations of the draft document has been welcomed and considered from all who have
provided it.
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Section 2: Lower Clark Fork Watershed Characterization

The Lower Clark Fork (LCF) watershed is the downstream portion of the Clark Fork Basin, which is the
headwaters of the greater Columbia basin. The Clark Fork River originates at the continental divide, and
is joined by other major drainages including the Blackfoot River, Bitterroot River, and Flathead River
before flowing through the steep-sided valley that characterizes much of the lower Clark Fork River in
northwestern Montana (Figure 2A). When the Clark Fork River flows into Idaho, it is the largest river by
volume of any in Montana. The Clark Fork River terminates at Lake Pend Oreille in northern Idaho. From
here, water exits the lake into the Pend Oreille River before joining the Columbia River in Canada and
then flows through Washington and Oregon before reaching the Pacific Ocean.

The LCF is bounded by the Cabinet Mountains to the northeast and the Bitterroot Mountains to the
southwest. This watershed is located entirely within Sanders County and is dominated by United States
Forest Service (USFS) national forests — the Lolo National Forest (USFS-LNF) and the Kootenai National
Forest (USFS-KNF). The majority of private residences, businesses, and human population are located in
the lower elevation valleys of the watershed and along the mainstem LCF River corridor (Figure 2B; DEQ
2010).

Historical timber harvesting has been the major land use in the watershed due to the preponderance of
USFS lands (Figure 2B). The majority of timber harvest occurred during the latter half of the 20" century
beginning in the 1950’s, peaking sometime between 1960 and 1990. All tributaries have experienced
some harvest activity, and in some watersheds, the effects of historical harvesting activities are still
impacting existing stream conditions. Many roads were built to support timber harvest, most of which
are still maintained to some degree to supply current access for recreation, resource extraction, and fire
suppression. Other roads are either decommissioned or left in place but not maintained. Recreational
activities take place on public lands year-round, making use of the existing road network. Popular
recreational activities include hunting and fishing, foraging (mushrooms and berries), hiking in upper
watershed/headwater areas, and snowmobiling and ATV use. Private lands tend to be a mix of
agricultural and residential uses (DEQ 2010).

This watershed is made up of steep mountainous terrain with elevations ranging from 2,170 ft (661 m)
to 8,690 ft (2649 m) above sea level. While the tributary headwaters are typically steeper, the lower
drainages transition to low gradient alluvial valleys or alluvial fans as they flow into the LCF River (GEI
2005; DEQ 2010). This area of transition of tributary gradient to the LCF River valley area typically
occurs on or near private land, with historic land use and riparian timber harvest associated with
settlement contributing to areas of channel instability (Figure 2C).

The LCF watershed was substantially altered by glacial events in the late Pleistocene period (ending
about 10,000 years ago). Past glaciation periodically dammed the Clark Fork River near where Cabinet
Gorge is today on the Montana/Idaho border, forming Glacial Lake Missoula. This lake covered an area
of 3,000 sq mi (7,770 sq km) and was 186 mi (299 km) long and 65 miles (105 km) wide. Continual
advance and retreat of glaciers, in conjunction with the floods of Glacial Lake Missoula, resulted in
shallow soils, compacted glacial tills, fine lacustrine deposits, and highly dissected/high stream density
characteristics of the LCF River drainage today (GEI 2005; DEQ 2010).
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In the 1950’s two hydroelectric dams owned and operated by Avista were constructed along the LCF
River that effectively cut off migration routes for migrating native fish species and changed the local
hydrology. The Thompson Falls Dam, now owned by NorthWestern Energy (NWE), that was constructed
in 1913 acted similarly and marks the upstream end of the planning area described in this WRP. Cabinet
Gorge Dam (1953), located 10 miles (16 km) upstream of Lake Pend Oreille, and Noxon Rapids Dam
(1958), located 18 mi (29 km) upstream of Cabinet Gorge Dam, block upstream fish passage within the
lower reaches of the Clark Fork River (Figure 2B). Although fish can still move downstream through
seasonal spill or through turbines, these dams established new geographical boundaries and barriers for
any upstream movement or migration by migratory fishes. Avista, under the CFSA, has undertaken
upstream fish passage at these dams including the capture and transport of an annual average of 35
migratory adult Bull Trout from below Cabinet Gorge Dam to Montana beginning in 2001, and a similar
effort for Westslope Cutthroat Trout that began in 2015 (Bernall and Duffy 2017; Bernall and Johnson
2016). The construction of a non-volitional fish ladder at Thompson Falls in 2010 has also provided for
selective upstream fish passage at this facility (GEI 2005; S. Moran, Avista, personal communication).
The creation of the two lower dams formed large reservoirs, neither of which stratifies in the summer
and temperatures in both reservoirs are generally warm, greater than 68° F (20° C), creating unfavorable
conditions for native trout, which prefer cold water temperatures (Pratt and Huston 1993). The
reservoirs contain isolated cool water areas near tributaries, which provide refuge for native trout in the
summer (Pratt and Huston 1993; GEI 2005). As a result, the fish community in these reservoirs has
undergone a recent shift, with non-native predatory species becoming more abundant, further
complicating native salmonid management efforts (Scarnecchia et al. 2014). The reservoirs formed due
to a raise in the river base level, which shortened stream lengths by flooding the mouths of tributaries.
This base level change in water elevation potentially caused effects such as migration of channel types,
destabilization of banks, and reworking of channel scour and depositional areas (GEI 2005; DEQ 2010).
In an effort to offset these impacts, the Montana Tributary Habitat Acquisition and Recreational
Enhancement Program was adopted under the CFSA beginning in 2001 (S. Moran, Avista, personal
communication).

The LCF River and its tributaries support multiple native fish species including Bull Trout (Salvelinus
confluentus), Westslope Cutthroat Trout (Oncorhynchus clarki lewisi), Mountain Whitefish (Prosopium
williamsoni), Northern Pikeminnow (Ptychochelius oregonensis), Redside Shiner (Richardsonius
balteatus), Longnose Dace (Rhinichthys cataractae), Peamouth (Mylochelius caurinus), suckers species
(Catostomus spp.), and sculpin species (Cottus spp.). Since the late 1800s, over 25 fish species have been
introduced to the LCF watershed, many of which were done illegally (Pratt and Huston 1993). Some of
these introduced species developed self-sustaining populations, including Brook Trout (Salvelinus
fontinalis), Brown Trout (Salmo trutta), and Rainbow Trout (Oncorhynchus mykiss) (Pratt and Huston
1993). In the reservoir habitats established populations of recreationally important non-native species
include: Largemouth and Smallmouth Bass (Micropterus spp.), Northern Pike (Esox lucius), Walleye
(Sander vitreus), Yellow Perch (Perca flavescens), Pumpkinseed Sunfish (Lepomis gibbosus), and Black
Bullhead (Ameiurus melas) (S. Moran, Avista, personal communication). Both Bull Trout, a federally
listed threatened species, and Westslope Cutthroat Trout, recognized by the state of Montana as a
species of special concern, are less numerous today than they were historically in the LCF watershed.
Bull Trout were historically present throughout the LCF watershed with access from Lake Pend Oreille to
areas of the Clark Fork River and tributaries upstream of Missoula, Montana (Pratt and Huston 1993).
Currently there are a limited number of streams that are consistently occupied by Bull Trout within the
LCF watershed, and infrequent use of additional areas. Westslope Cutthroat Trout are assumed to have
historically used all streams that were accessible within the LCF watershed (GEI 2005; DEQ 2010). After
the construction of the dams, Westslope Cutthroat Trout were planted in Cabinet Gorge Reservoir and
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in some tributaries, while a mix of Westslope Cutthroat Trout, Yellowstone Cutthroat Trout, and
Rainbow Trout were planted in Noxon Reservoir, some tributaries, and mountain lakes (Huston 1958;
Huston 1985; J. Blakney, FWP, personal communication). Typical current distributions of fish within the
LCF River tributaries include non-native species dominating the salmonid assemblage of downstream
reaches of tributaries, while Westslope Cutthroat Trout and/or Bull Trout comprise the majority or the
entirety of the assemblage in upstream reaches. These areas of differential non-native and native
salmonid species abundance are also commonly separated by extensive areas of channel with seasonally
intermittent streamflow (GEI 2005; DEQ 2010; J. Blakney, MFWP, personal communication).

Many tributaries to the LCF River experience intermittent reaches where flows go subsurface for a
period of time (Figure 2D). The length of intermittent channel within tributary watersheds vary and is
often a result of local geology, climate, snowpack (Sando and Blasch 2015), and historical geomorphic
processes such as glaciations and catastrophic flooding events (GEI 2005). The presence of coarse
streambed deposits, typically associated with Glacial Lake Missoula deposits, causes large amounts of
water to be lost through the channel sediments and increases subsurface flow (Sando and Blasch 2015).
There is relatively little surface water diverted for irrigation throughout the LCF watershed, with the
exception of lower gradient channel sections in a few tributaries. In these isolated areas, diversion could
also affect stream intermittency. Low flows can lead to warmer stream temperatures and lower
concentrations of dissolved oxygen which can add stress to salmonids and decrease survival, growth,
and activity (GEI 2005). Seasonal barriers caused by intermittency can limit the movement of fish and
may at times be detrimental to native fish species; however, these barriers may also provide protection
for some native species in headwater tributaries from the invasion of non-native species (J. Blakney,
MFWP, personal communication; GEI 2005).

The climate of the LCF watershed is unique as it represents an area that transitions from a more
maritime-influenced climate in the northwestern region to a more typical mountain/continental climate
towards the Thompson Falls area, which predominates in the Rocky Mountains. This maritime influence
has resulted in Western red cedar being a historically dominant riparian forest type in many of the LCF
tributaries and a milder and wetter winter precipitation regime (S. Moran, Avista, personal
communication). Annual precipitation (rain and snowfall) ranges between 21 in (53 cm) and 80 in (203
cm) with an annual mean of 46 in (117 cm). The LCF watershed is located in a zone of northwestern
Montana that is subject to rain-on-snow events, which are events where rain falls onto existing snow
cover, causing significant flooding and avalanching (GEI 2005).

Dominant vegetation cover types in the higher elevations include moist coniferous forest comprised of
cedar/hemlock, mixed mesic forests, mixed subalpine, ad mixed seral Western larch, Western
whitepine, and lodgepole pine communities. Riparian corridor conditions of the valley floor range from a
predominant shrub/brush component in the upper watersheds to a more cottonwood/willow
dominated environment below near the LCF River valley bottom. Conifers such as spruce, larch, and
cedar provide for the bulk of bank armoring and in-channel LWD. Some common shrub types
documented include thinleaf alder, red osier dogwood, serviceberry, common snowberry and various
types of willow. Noxious weeds can also be found within multiple tributary watersheds, including reed
canarygrass, Spotted Knapweed, St. Johns wort, and common tansy (DEQ 2009; 2010).

The climate of the LCF watershed is changing and will continue to change into the future. Recent studies
show that temperatures have increased by 0.39°F and precipitation has decreased by 0.58 in per decade
on average since 1950 in western Montana (Whitlock et. al. 2017). Statewide, temperatures are
expected to increase by 4.5-6°F between 2040-2069 and 5.6-9.8°F between 2070-2099 (Whitlock et. al.
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2017). In western Montana, precipitation is projected to increase by 1.3-1.6 in/year between 2040 -
2069 and 2.0-2.2 in/year between 2070 - 2099 (Whitlock et. al. 2017). Changes in climate have the
potential to directly and indirectly affect water and forest resources throughout the state of Montana
and the LCF watershed. Declines in snowpack have occurred since the 1930s in the mountains both east
and west of the continental divide and this trend is predicted to continue over the next century due to
temperature increases (Whitlock et. al. 2017). Peaks in the hydrograph resulting from snowmelt runoff
have begun to shift earlier in spring as temperatures rise, a trend that is also expected to continue.
Earlier onset of snowmelt and spring runoff, as well as less snowpack overall, will reduce late-summer
availability in watersheds where the hydrograph is dominated by snowmelt runoff, such as the LCF
watershed. This increases potential for more severe droughts, low flow conditions, and a more severe
fire season during the summer and fall.

While climate changes has the potential to increase wildfire potential, wildfire has already been a
common presence within the LCF tributary watershed for many years. The stand replacement fires in
1910 burned over three million acres in northern Idaho and western Montana. The impacts to the land
after the 1910 fire season lasted for many years, and in some areas, have left scars currently visible on
the landscape. Excessive sedimentation of many area tributaries arose when subsequent autumn
rainstorms resulted in large amounts of erosion and scouring of gullies to bedrock. Overall,
approximately 23% of the LCF tributary watershed was burned in this single event, impacting nearly
every tributary subwatershed (GEI 2005).

Lower Clark Fork Tributary Watershed Restoration Planning Area

The LCF Tributary Watershed Restoration Planning Area covers a major portion of the LCF watershed.
Landownership mirrors the pattern of the LCF watershed: it is predominately public lands (81% USFS
KNF and LNF and 1% Montana State Trust Lands) with the remaining area comprised of private lands or
unknown ownership (17% unrestricted private lands, 1% private lands protected by conservation
easements) (MTNHP 2018; Figure 2B). The majority of the watershed is forested, with 78% of the land
area in the drainage made up of conifer-dominated forest and woodland (MTNHP 2018; Figure 2C).

The DEQ-listed tributaries and additional tributaries identified by stakeholders (Figure 2E) are the focus
of the LCFTWRP. The DEQ lists 16 tributaries within the LCF Tributary Watershed Restoration Planning
Area as impaired for various pollutants and non-pollutants (Figure 2F; Table 2A). Additional tributaries
were identified as priorities for further conservation, restoration, and/or enhancement by local
stakeholders because they provide habitat for native Westslope Cutthroat Trout and Bull Trout or
because past restoration efforts have been completed within these drainages. Native salmonid species
are currently present in 19 tributary drainages within the LCF watershed (GEI 2005). Six tributary
streams (Bull River, Rock Creek, Swamp Creek, Vermilion River, Graves Creek, and Prospect Creek) are
designated as critical habitat for Bull Trout by the United States Fish and Wildlife Service (USFWS;
USFWS 2010; Figure 2G), while occasional Bull Trout spawning/rearing has been observed in other
tributaries. There are also a number of small-order tributaries to the LCF River that stakeholders do not
wish to overlook. Many of these streams lack extensive information and should be evaluated for their
habitat and water quality condition.
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Figure 2F. DEQ-listed impaired streams and impairments identified within the LCF Tributary Watershed
Restoration Planning Area.
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Table 2A. DEQ-listed impaired streams, causes of impairment, and impaired uses within the LCF Tributary
Watershed Restoration Planning Area (DEQ 2018). Indented streams are tributaries to the non-indented
streams above them.

Tributary Causes of Impairment Impaired Uses
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Beaver Creek, Headwaters
to mouth (Clark Fork River) X

x

White Pine Creek,
Headwaters to mouth | X | X X X
(Beaver Creek)

Bull River, North Fork to
mouth (Clark Fork River —
Cabinet Gorge Reservoir) X X X

Dry Creek,
Headwaters to mouth | X X
(Bull River)

Elk Creek, Headwaters to
mouth (Clark Fork River — X X
Cabinet Gorge Reservoir)

Graves Creek, Headwaters
to mouth (Clark Fork River) X X

Marten Creek, Headwaters
to mouth (Clark Fork River— | X X X
Noxon Reservoir)

Pilgrim Creek, Headwaters

to mouth (Clark Fork River) X X

Prospect Creek, Headwaters

to mouth (Clark Fork River) X X | X | X X X X
Antimony Creek, X | X X
Headwaters to mouth X X
(Prospect Creek)
Clear Creek, X X
Headwaters to mouth X

(Prospect Creek)
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Table 2A. (Continued) DEQ-listed impaired streams, causes of impairment, and impaired uses within the LCF

Tributary Watershed Restoration Planning Area (DEQ 2018). Indented streams are tributaries to the non-

indented streams above them.

Tributary

Causes of Impairment

Impaired Uses

Sediment

Temperature

Zinc

Arsenic

Alteration in

streamside

Physical substrate
habitat alteration

Other anthropogenic
substrate alterations

Chlorophyl-a

Aquatic Life

Primary Contact

Recreation

Drinking Water

Cox Gulch,
Headwaters to mouth
(Prospect Creek)

<1 Antimony

x| Lead

x

>

Dry Creek,
Headwaters
(confluence of East
and West Forks) to
mouth (Prospect
Creek)

Rock Creek, Headwaters to
mouth (Clark Fork River —
below Noxon Dam)

Swamp Creek, Cabinet
Mountains Wilderness
boundary to mouth (Clark
Fork River — Noxon
Reservoir)

Vermillion River,
Headwaters to mouth (Clark
Fork River — Noxon

Reservoir)
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Section 3: Watershed-Wide Management Recommendations

Watershed management and restoration begins with the widespread implementation of Best
Management Practices (BMPs). BMPs are designed to protect or improve the physical, chemical, or
biological characteristics of water resources (DEQ 2017). The NPS Management Plan defines BMPs as
“methods, measures, or practices that protect present and reasonably anticipated beneficial uses. These
practices include, but are not limited to, structural and nonstructural controls and operation and
maintenance procedures. Appropriate practices may be applied before, during, or after pollution-
producing activities” (DEQ 2017). The Montana Forest Best Management Practices guide defines BMPs
as practices that cause minimal to zero negative impacts and ideally improve the condition of natural
resources if the practice is properly planned and applied (DNRC 2015a). Most BMPs are voluntary
actions, while some, such as those implemented through the Montana SMZ Law, are regulated activities.

BMPs are typically designed and implemented for a specific purpose and include management methods
as well as actual physical structures. They must be chosen and applied on a site-specific basis (DEQ
2010). There are a number of other factors necessary to identify proper BMPs for a site. Some questions
to ask before moving forward with a particular BMP are:

® Is the BMP feasible for this site?
Will this BMP be effective at reducing NPS loading targets or achieving management goals?
Is this the most cost-effective BMP?
Do all stakeholders agree on the proposed BMP?
How will the BMP be maintained, if needed?

To answer these questions, consult local stakeholders and existing resources containing BMPs that have
proven to be successful in addressing water quality issues. Additional resources available from local
stakeholders within the LCF watershed can be found in Section 5.

While BMPs are already widely applied in most forestry and grazing practices in the LCF watershed,
implementing BMPs may not always be enough to properly reduce NPS pollution or meet management
goals in the watershed. In this case, additional restoration activities should be implemented (DEQ 2010).
Restoration activities can be separated into two general categories: passive and active.

Active restoration: involves intervention using an approach that accelerates natural processes or
changes the direction of succession to have a more immediate impact on water quality. Examples of
active restoration include the use of heavy machinery to change the course of water flow, or mass
plantings to accelerate vegetative growth in riparian areas (DEQ 2010).

Passive restoration: involves removing a source of disturbance and allowing natural succession of an
ecosystem to occur over a long period of time. An example of passive restoration is installation of
riparian fencing to prevent access by grazing livestock to a stream and its banks in order to prevent bank
erosion and allow riparian vegetation to naturally regenerate (DEQ 2010).

Passive restoration is often preferable to active because it is more cost effective, less labor intensive,
and reduces the amount of short-term pollutant loading that active restoration may cause. In some
cases, the implementation of standard BMPs results in passive restoration (DEQ 2010). However, in
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every circumstance, it is important to use techniques that are contextually appropriate and suitable to
address the problem affecting watershed function. Table 3A provides a summary of available BMP and
restoration techniques. These are the available “tools in the toolbox” that should be considered when
working to address watershed concerns.

There are a few general restoration recommendations that apply to nearly every tributary drainage
within the LCF watershed and should be the primary focus of watershed restoration moving forward.
These recommendations include maintaining, protecting, and restoring riparian buffers along streams;
maintaining and restoring transportation networks (including culverts and road crossings) and looking
for opportunities to restore and/or decommission roads when no longer in use; and evaluating current
conditions of streams and surrounding landscape if limited information is available. These
recommendations will not only improve water quality within the tributary watersheds, but will also
improve fish habitat and help conserve remaining native salmonid populations within the LCF
watershed, which is a top priority for many stakeholders in the watershed.

Past restoration projects typically occurred opportunistically, being implemented where landowners
were willing and did not necessarily focus on reaches or streams that are native salmonid strongholds.
While stakeholders will continue to pursue projects as opportunities arise, a primary goal for restoration
for many stakeholders moving forward is to focus on restoring these native salmonid strongholds, and
to also using a collaborative top-down approach, focusing on work to be done in the headwaters and
moving downstream instead of conducting a project downstream only to have it fail due to continuing
upstream issues. Opportunities to benefit native salmonid populations and protect water quality
through conservation easements and property acquisition will also be considered where possible, but
land acquisitions are not ranked within the prioritized projects in Section 4 as this type of work is not the
focus of this document. Specific recommendations for each major tributary watershed to the LCF River
are identified in Section 4, but these recommendations are the most common suggestions throughout
the watershed and will be the primary focus for much of the restoration work in the next 10 years.

Public outreach to private landowners is another general recommendation that will be important
throughout the entire LCF watershed. Through effective communication, watershed stakeholders can
garner support for local restoration efforts as well as encourage private entities to participate in
stewarding water resources on their properties. Many areas within the LCF watershed that could
benefit from BMP implementation or other passive or active restoration projects are located on private
lands. In these cases, it is important to collaborate with those landowners to help them manage their
land in a way that is beneficial to both them and the environment. Effective communication and
motivation can further catalyze the implementation of watershed restoration and BMPs beyond the
capacity of currently active stakeholders. Additionally, outreach about Leave No Trace ethics and other
recreational BMPs can help lessen potential negative impacts from recreational users of the watershed.

The LCFWG has worked to engage local stakeholders in many ways and will continue to engage
landowners, public land managers, the community, and other users of the LCF watershed. Goals of
education and outreach efforts include keeping the community informed of water quality issues and
restoration opportunities, providing examples of successful restoration efforts, and facilitating
opportunities for landowners to provide input and participate in watershed restoration. All restoration
projects and management plans proposed in this WRP are voluntary actions, so the continued
engagement of the community, landowners, and watershed stakeholders is important for the successful
implementation of restoration projects and watershed management practices. Education and outreach
goals will be met in the following ways:
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Watershed presence at local events to establish a presence at community events such as the
Huckleberry Festival and Sanders County Fair, watershed partners can raise awareness of efforts
in the watershed to improve water quality and native fish. Putting on or participating in
additional events can also create opportunities to engage a broader audience.

LCFWG website updates to inform the public of watershed activities, opportunities to
participating in restoration planning, and other related resources.

LCFWG Quarterly Meetings will provide updates on current issues and activities in the LCF
watershed. These meetings are open to the public.

LCFWG Quarterly Updates will provide LCFWG members, partners, and interested parties
updates on LCFWG projects.
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Table 3A. Summary of BMPs and restoration techniques for stream restoration in the LCF watershed. Additional BMP definitions can be found in the 2017
Montana Nonpoint Source Management Plan (DEQ 2017). For specific suggestions for implementation of BMPs and restoration projects in the LCF watershed,
refer to Section 4.

Restoration

NPS Pollutants

Other Benefits Addressed

Target Areas / Locations

BMP / Restoration Technique Examples

Category Addressed
Aguatic eSediment e Support life histories of aquatic organisms | eStream segments with man- | eFish screen installation
organisms e Temperature and promote habitat diversity made barriers to aquatic o Culvert replacement/resizing or removal
passage e Prevent population isolation organism passage e Dam removal or modification
e |rrigation diversion maintenance
Riparian eSediment e Prevent/minimize loss of land e Anywhere banks are eroding | @ Channel reconstruction
restoration eTemperature | ®Maintain flow capacity in stream excessively e Revegetation / riparian buffers
e Metals e Improve fish and wildlife habitat e Anywhere adjacent to e Streambank stabilization
e Nutrients e Improve recreation streams where natural e Wetland restoration or creation
e Enhance aesthetics vegetation has been altered | eFloodplain reestablishment
Education, eSediment e Promote community water quality o All communities within e Educational tours, field days, trainings,
information, e Temperature awareness and support designated watershed conferences, workshops, events
outreach e Metals e Promote community water quality e Stakeholders and users of e Brochures, newsletters, fliers, mailings,
e Nutrients restoration and BMP participation the target resource webpages, social networking
e Promote community fish and aquatic life e Service learning
conservation awareness
Filtration eSediment e Slow runoff e Down gradient from crop e Revegetation
e Temperature field or pasture e Riparian buffers
e Metals e|n conjunction with grazing e Clean water diversions
e Nutrients management practices e Filter strips
e Down gradient from e Cover crops
urban/transportation/devel | eAlley cropping
oped impervious surfaces e Contour farming
e Strip cropping
e Grassed waterways
e Settling basins or sediment traps
Forest eSediment e Slow runoff e Any timber management e Adherence to the Montana SMZ Law
management e Temperature areas e Montana forestry BMPs for road
e Nutreints construction and maintenance,

transportation, timber harvesting design
and implementation, and site preparation.
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Table 3A. Continued.

Restoration

NPS Pollutants

Other Benefits Addressed

Target Areas / Locations

BMP / Restoration Technique Examples

Category Addressed
Grazing eSediment e Prevent or minimize flow reduction e Livestock watering and o Off-stream watering facility
management | eTemperature | ®Protect riparian vegetation and habitat management e Pasture rotation and rest
e Nutrients e Protect in-stream aquatic habitat e Riparian fencing
e Promote plant species diversity e \Water gap
e Prevent or minimize bank erosion e Corral/pen relocation
e Prevent siltation of stream e Placing salt blocks away from streams
In-stream eSediment e Maintain streambed complexity and ® Any stream segments o LWD addition
habitat eTemperature increase pool densities experiencing high velocity e Riparian revegetation
restoration e Nutrients e Enhance floodplain connectivity flows and over-widening e Non-native species management
eReduce stream velocity and maintain stream banks e Fish surveys
stream geomorphology e Can be used in conjunction
e Protect in-stream aquatic habitat and fish with riparian vegetation
reproductive zones improvements
In-stream flow | eSediment e Maintain stream wetted perimeter ® Any stream segment that is e|rrigation diversion maintenance or
maintenance eTemperature | ®Maintain aquatic life and fish passage over allocated for water use, replacement
e Metals e Promotes riparian vegetation primarily dewatered e|rrigation canal conversion
e Nutrients e Dilutes pollutant concentrations sections e|rrigation system conversion
elrrigation tailwater control
Sustainable eSediment e Protect riparian vegetation e Any stream segments e Public boat ramps and fishing access sites
recreational eTemperature | eImprove fish and wildlife habitat frequented by e Maintain public trails and remove
activities and | eNutrients e Improve recreation recreationalists “unofficial” trails
infrastructure e Enhance aesthetics e Waste handling and management
Road e Sediment e Limit roadway footprint to extent needed | ® Anywhere roads are built e Road sand management
management | eTemperature to accommodate transportation needs and are adjacent to or cross | ®Road repair, maintenance, surface
e Metals e Reduce or eliminate road surface erosion streams drainage, grading
e Nutrients and consequent sedimentation e Improve crossings/replace undersized

eImprove access for travelers

culverts
e Transportation planning and analysis
e Road relocation or decommission
e Dust abatement, gravel, paving
e Excessive width narrowing
e Road consolidation and realignment
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Table 3A. Continued.

Restoration

NPS Pollutants

Other Benefits Addressed

Target Areas / Locations

BMP / Restoration Technique Examples

Category Addressed
Urban/ eSediment e Retain water and limit runoff e Residential o Clean water diversions
Stormwater eTemperature | ®Enhance natural water filtration e Commercial e Septic system maintenance
management | eNutrients e Reduce flood severity e|nstallation and e Storm drain inlet protection
e Maintain proper operation maintenance of roads and e Stormwater reuse systems
e Avoid costly repairs or replacement other infrastructure e Settling basins or sediment traps
e Minimize unpleasant odors e Lawn fertilizer and irrigation management
e Reduce algal growth in surface water e Construction site stormwater runoff
e Maintain safe drinking water supply control
e Conservation easements
Mining e Metals e Reduce effects of transportation networks | ®Stream segments near ® Mine tailings removal and storage
reclamation eSediment historic or current mine e Reduce groundwater recharge of flooded
tailings, pools, mines, or mine workings
processing facilities e Clean water diversions to prevent runoff or
precipitation from coming into contract
with mine tailings or waste rock
e Permanent mine adit closures
® Maintain cleanliness of mining sites
o Spill prevention and control plan
Water storage | ®Sediment eIncrease water storage and stream base e Low gradient stream e |nstallation of beaver dam analogs
and beaver e Temperature flows segments and basins e Beaver translocation
influence e Nutrients e Detain sediment and nutrients e Simplified, small stream e Beaver deceiver devices at road crossings

e Elevate water table, increase forage
potential reduce weeds

e Slow water velocities

e Deepen pools, increase channel
complexity, lower stream temperatures

reaches

and head gates.
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Section 4: Priorities for Restoration

The following section provides the bulk of major planning within the LCFTWRP. Each subsection is
devoted to a single tributary watershed within the LCF Tributary Watershed Restoration Planning Area
and characterizes each watershed, describes current conditions, identifies past management practices,
and provides a list of ranked projects prioritized by local stakeholders to implement moving forward.
These projects are often focused on native fish habitat conservation and restoration, as this is a main
priority for many local stakeholders, but many, if not all projects listed will also work to reduce NPS
pollutants within the watershed and assist in bringing the water quality back to state standards.
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4.1: Beaver Creek Watershed
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Figure 4.1A. Beaver Creek watershed.

The Beaver Creek watershed encompasses an area of approximately 122 sqmi (316 sq km) and flows
north from the headwaters to its confluence with the southern side of Noxon Reservoir along the LCF
River. Mainstem Beaver Creek is fed by three major tributaries (White Pine Creek, Little Beaver Creek,
and Big Beaver Creek), all of which flow east to their confluence with mainstem Beaver Creek (GEI 2005;
DEQ 2010; Moran and Storaasli 2016a). The majority (85%) of the Beaver Creek watershed is managed
by the USFS while 14% of the watershed is under private ownership primarily concentrated along the
lower stretches of the mainstem and its tributaries and the remaining 1% owned by the state of
Montana (Figure 4.1A; GEI 2005). Like many tributary watersheds to the LCF River, seasonal
intermittency is common within the Beaver Creek watershed. Intermittent reaches of multiple miles in
length occur during base streamflow periods in each of the three tributary subwatersheds, as well as in
mainstem Beaver Creek (Figure 4.1A; Watershed Consulting 2001b; GEI 2005; Moran and Storaasli
2016a).

The salmonid community of the Beaver Creek watershed follows a distribution pattern typical of many
LCF tributaries in that the extensive areas of seasonally dry channel separates native species, in this case
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Westslope Cutthroat Trout, in the upper perennial areas from the nonnative dominated salmonid
assemblage of downstream areas of the drainage with perennial streamflow (Moran and Storaasli
2016a). Sampling has depicted a robust population of genetically pure Westslope Cutthroat Trout
inhabiting approximately 8.7 mi (14 km) of upper Big Beaver Creek and tributaries, with a lesser amount
of available habitat occupied by this species in upper White Pine and Little Beaver creeks (Moran and
Storaasli 2016a). In downstream areas, nonnative Brook Trout and Brown Trout dominated the catch
from the most recent sampling of the drainage with very few Rainbow Trout, Westslope Cutthroat Trout
and Mountain Whitefish captured. Native non-salmonid species found within the Beaver Creek
watershed include Largescale Sucker, Redside Shiner, Longnose Dace, and Slimy Sculpin. Very small
numbers of Rainbow Trout were captured in lower Little Beaver Creek and lower White Pine Creek, and
two Yellow Perch were captured in lower Little Beaver Creek. Sub-impoundments within the lower
White Pine and Little Beaver Creek drainages represent one potential source of nonnatives, although
Rainbow Trout testing positive for whirling disease have since been removed from a sub-impoundment
in lower White Pine Creek (Moran and Storaasli 2016a).

The presence of Bull Trout in the Beaver Creek drainage has been limited to the capture of three
juveniles from multiple sampling efforts on lower White Pine Creek from 2000 to 2004 (Moran 2005).
No Bull Trout redds were documented during surveys of lower White Pine Creek in 2001, 2002 and 2004
(Moran 2005). Due to the sporadic capture of individual and assumedly transient Bull Trout during
multiple sampling efforts and the largely unsuitable nature of the habitat and water temperatures in the
lower drainage, the Beaver Creek watershed and White Pine subwatershed are not considered to
support an endemic Bull Trout population (Moran and Storaasli 2016a).

Current Stream Conditions

There are a number of natural and anthropogenic impacts affecting water quality and fish habitat within
the Beaver Creek watershed, including presence of nonnative fish, historic stand replacement fires,
historic riparian and upland logging and related road construction, floodplain and stream channel/bank
modification, intermittent stream channels, livestock grazing, noxious weeds in the riparian area, bridge
road construction, and water withdrawals for irrigation. These impacts have caused both the mainstem
Beaver Creek and one of its tributaries, White Pine Creek, to be listed as impaired for pollutants and
non-pollutants by DEQ. Mainstem Beaver Creek is listed as impaired by ‘alteration in stream side or
littoral vegetation covers’. White Pine Creek is listed as impaired by sediment, temperature, and
‘alteration in stream side or littoral vegetation covers’. All of these are impairing the use of the stream
for aquatic life and cold water fisheries (Table 2A; DEQ 2010; DEQ 2014b; DEQ 2018).

Generally, the stream habitat is in better condition in the tributaries and headwater areas of the three
subwatersheds. The mainstem Beaver Creek and the lower reaches of all three major tributaries feature
degraded fish habitat due to poor streambank conditions, low numbers of quality pools, low amounts of
LWD, and seasonal intermittency (GEI 2005). In the lower reaches where private landowners have
access to the stream, livestock grazing impacts and reduced streamflow due to direct water removal for
irrigation purposes have been observed (GEI 2005). Other land use practices, such as historic riparian
logging, upland logging and related road construction, and stream and floodplain modification, have
altered the riparian vegetation and created lower quality fish habitat throughout many of the streams
within the Beaver Creek watershed (GEI 2005).

Little Beaver Creek is the smallest tributary to the mainstem Beaver Creek. Private lands run nearly
continuously along lower Little Beaver Creek for about seven miles, with only a half-mile break in
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between, affecting riparian vegetation, streambank stability, and stream temperatures. In addition,
there is a small impoundment in the lower half of Little Beaver Creek that is about one acre in size with a
maximum depth of 5.7 ft (1.7 m) and has an approximately 6.6 ft (2 m) drop that is likely acting as a fish
barrier (GEI 2005; Watershed Consulting 2010a). Past modifications of the channel and riparian
vegetation by beaver impoundment, livestock grazing, and hayfield clearing are widespread in the mid-
to-lower reaches. The simplified riparian vegetation and the presence of a small main-channel and an
off-channel sub-impoundment likely impact this stream’s thermal profile and other functions. Water
temperatures in excess of 77°F (25°C) and excess fine sediments were recorded in the mid 1990’s (Smith
et al. 1995).

The next tributary downstream of Little Beaver Creek is Big Beaver Creek, which has generally good fish
habitat and contains the highest fish abundance of any of the tributaries to mainstem Beaver Creek for
both native Westslope Cutthroat Trout in the upper drainage and nonnative Brook Trout and Brown
Trout in the lower mainstem. The availability of at least 8.7 mi (14 km) of seasonally connected habitat
in upper Big Beaver Creek subwatershed promotes a higher probability of persistence for the Westslope
Cutthroat Trout population of this drainage compared to upper White Pine and Little Beaver Creeks
(Moran and Storaasli 2016a).

White Pine Creek has several DEQ listed impairments due to the negative impacts of both natural and
anthropogenic influences. The natural events that have impacted the subwatershed include the fires of
1889 and 1910, and the major flooding of 1916 and 1996. Additionally, anthropogenic factors have had
a large impact on this drainage. When the lower subwatershed was initially settled, the riparian area
that once consisted of a Western Red Cedar type forest was cleared and converted to pasture. Riparian
clearing still exists today and livestock have access to the stream in many locations (Watershed
Consulting 2001b; DEQ 2014b). Currently, the lower White Pine Creek subwatershed supports mostly
tall grass/alder plant communities or knapweed/short grass communities, neither of which provide
adequate bank strength to prevent bank undercutting and erosion. Several areas along the banks of
White Pine Creek have been rip-rapped in an attempt to reduce erosion, and protect infrastructure.
Numerous channel and bank stabilization efforts were also instituted in the early 2000s with limited
success (Horn 2011, Olson In prep.) However, these efforts have resulted in reduced curvature of the
stream, which has led to increased stream slope and velocity downstream. This results in additional
bank erosion and sediment loading to the stream.

Other stream manipulations on White Pine Creek include roads that influences the stream in a number
of locations (Watershed Consulting 2001b). Over half of the White Pine Creek (greater than 9 mi or 14.5
km) has roads within the riparian area. As a result of this extensive road system, high amounts of
sediment are being delivered to the stream (GEI 2005). In addition, timber harvest and associated road
building have been common in the uplands of the subwatershed and as a result, the upland areas have
been impacted by poor water infiltration of the soil, which leads to increased rates of overland runoff,
thereby increasing the amount of sediment delivered to the stream (Watershed Consulting 2001b; GEI
2005). Because White Pine Creek is listed as impaired for sediment, a TMDL and associated percent load
reductions needed to return the current pollutant load back down to water quality standards were
developed (Table 4.1A). Calculations for these TMDLs can be reviewed within their associated TMDL
documents (DEQ 2010 & 2014b).
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Table 4.1A. Sediment source allocations, TMDL, and expected percent load reduction for White Pine

Creek (DEQ 2010).
Stream Sources Current Load TMDL Expected Percent
(Tons/year) (Tons/year) Reduction
Bank Erosion 817.9 253.6 69%
White Pine Creek | Roads 12.4 4.4 65%
Upland 1,977.7 1,346.4 32%
Total Load 2,808 1604.4 43%

The temperature listing for White Pine Creek can be attributed to watershed runoff following forest
fires, riparian timber harvest, livestock grazing in riparian areas, and streambank modification and
destabilization (DEQ 2014b). These impacts have affected the riparian vegetation, reducing the amount
of shade provided. The largest shade deficit on White Pine Creek can be found between river mile (RM)
2.4 (river kilometer (RKM) 3.9) downstream to RM 0.8 (RKM 1.3) where the creek flows through private
property (DEQ 2014b). These anthropogenic activities have caused allowable stream temperatures in
White Pine Creek to be exceeded in this reach and has resulted in a sharp decrease in Westslope
Cutthroat Trout density within the lower reaches of the creek where temperatures exceed the optimum
for native coldwater salmonids (DEQ 2014b). Table 4.1B displays the current temperature TMDL and
associated expected percent load reductions needed to return current pollutant loads back to water
quality standards.

Table 4.1B. Example temperature TMDL and load reductions expected by implementing temperature-reducing
BMPs for White Pine Creek (DEQ 2014b). This example TMDL for White Pine Creek is based on the modeled
naturally occurring maximum daily temperature at the mouth with a simulated stream flow (DEQ 2014b). This
example represents a condition where a 0.8°F reduction is needed to achieve the TMDL; however, needed
reductions actually range from 0 to 1.6°F from model results throughout the entire stream.

Waterbody TMDL (Allowable Temperature | Current Temperature Expected Temperature

Load) Load Percent Reduction
White Pine Creek 5,668 kcal/sec 5,808 kcal/sec 2.4%
(64.48°F) (65.28°F) (0.8°F)
(18.04°C) (18.49°C) (0.45°C)

Management History and Current Recommendations

There have been a number of past management projects implemented within the Beaver Creek
watershed, primarily focused on streambank rehabilitation and stabilization, habitat improvement, and
road maintenance/reconstruction. Significant resources have specifically been put into stream
restoration on private property on lower White Pine Creek, however this work was relatively
unsuccessful as work could not be completed quickly enough to keep up with changes in the system
(Horn 2011). White Pine Creek is a high risk system in terms of conducting restoration with a highly
erosive and mobile floodplain (Horn 2011). Table 4.1C lists previously implemented projects within the
Beaver Creek watershed.
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Table 4.1C. Previously implemented projects within the Beaver Creek watershed.

Project Name & . i Project Year
. Project Description Cost
Location Sponsor Implemented
Beaver Creek/Emma | Road Obliteration - Road 2269 in upper Emma Creek drainage: 3 culverts removed, 0.8 USFS Unknown 1994
Creek Road miles of road recontoured. Road 2262 spurs A, C, E, F, 2267B, 2264A, 2263B — 2.0 miles
Obliteration & of road ripped. Rolling dips installed on nearby roads (T. Hidy, NRCS, personal
Culvert Removal communication).
Little Beaver Creek Cooperative stream rehabilitation project between the USFWS, Fish, Wildlife & Parks Washington | Unknown 1995
Tributary Survey (FWP), Washington, Water Power Company, Sanders County 4-H and adjacent Water Power
Stream landowners to re-establish and stabilize Little Beaver Creek in its original free-flowing Company
Rehabilitation channel and improve existing fish-spawning and rearing habitat (WWPC 1995).
Project
Beaver Creek/Dry Road Obliteration - Timber bridge installed for the Dry Gulch Dixie timber sale on Road USFS $2,525 1996
Gulch Road 6010A removed and % mile of road beyond the bridge obliterated. Funds from Dry Gulch
Obliteration & Dixie timber sale used (T. Hidy, NRCS, personal communication).
Bridge Removal
Beaver Creek/Green | Road Obliteration - Approximately % mile of road 2247A obliterated to allow vegetation USFS $1,650 1997
Gulch Road to establish. Green Gulch channels had been jumping onto the roadbed. This section of
Obliteration Road 2257A was moved to a higher elevation out of the floodplain several years later (T.
Hidy, NRCS, personal communication).
Beaver 301 (ERFO) — | Channel Stabilization — USFS obtained funds from ERFO roads to prevent future channel USFS $80,000 1997
Mainstem Beaver migration away from the USFS road #301 bridge. 1,300 linear feet of channel was
Creek restructured from directly upstream of the 301 bridge to a relatively stable point and a
portion of the reach was re-channeled to increase stream length. Rock and wood
structures were used to promote stability and grade control. A variety of grasses and
woody vegetation were planted, but all have shown poor survival. This project
succeeded in preventing damage to USFS road #301, but other objectives of habitat and
riparian improvement were not as successful (Horn 2011).
Mainstem Beaver Conservation Easement - 150 acres placed under a conservation easement in 1998. Natural Unknown 1998-2002
Creek Culvert removed on Haines Creek/Beaver Creek channel in 2001. Dike along Beaver Resources
Creek removed in 2002. Trees and shrubs planted in 2002 have shown poor survival due | Conservation
to Reed Canarygrass competition. Fifty White pines planted in 2018 in areas of low grass Service
competition (T. Hidy, NRCS, personal communication). (NRCS)
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Table 4.1C. Continued.

Project Name & . i Project Year
. Project Description Cost

Location Sponsor Implemented
White Pine Creek Grade control and pond protection were installed on private property where a channel White Pine unknown 2001
Restoration 2001 avulsion was adding sediment and threatening to capture the pond. Broad scale erosion Creek

control measures (brush bundles and fascines) were installed on eroding banks. Then a Watershed

basin wide revegetation effort was attempted at 11 different locals within the lower Council

watershed, including 1,200 potted willows, dogwood, chokecherry, and cottonwood.

Unfortunately, a single high-water event unraveled the project after implementation

(Horn 2011).
White Pine Creek Re-channeling work was completed on lower White Pine to stabilize a few head-cuts and White Pine $79,800 2002
Restoration 2002 & | to construct a bankfull bench and j-hook all on private properties to prevent further Creek
repairs terrace erosion. Minor repairs were conducted on a rechanneling project on one of the Watershed

private properties and included adjusting several arms on log cross vanes that were Council

altered during high flows and backfilling with cobble to help avoid future repairs. A

bankflow event in 2005 caused some relatively major changes to several structures on

private property and caused down-cutting in portions of the project (Horn 2011).
White Pine Fish Two rock cross vane structures were installed in a 150 ft reach next to the road in upper USFS $12,000 2007

Habitat
Improvement —
White Pine Creek

White Pine Creek to create mid-channel scour, leading to high quality pool habitat. The
upper structure no longer exists and the lower structure is in poor condition. Some pool
habitat was created, but much of the pool was filled with bedload (Horn 2011).
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Moving forward, primary management recommendations for the Beaver Creek watershed include
managing ongoing impacts from cattle, maintaining riparian buffers along streams (using livestock
fencing), revegetating stream banks to reduce sediment and stream temperature, and evaluating,
maintaining, and potentially decommissioning unused roads to improve bank stability, reduce sediment
transport, improve flood flow conveyance, and improve fish habitat. A top-down approach and
consideration of the entire watershed in project planning, not just the project site, is necessary for
projects to be successful within the Beaver Creek watershed, and specifically within White Pine Creek
subwatershed (Horn 2011). Meeting targets for effective shade, width/depth, and applying all
reasonable water conservation measures collectively provides surrogate allocations that more directly
translate to management opportunities than the instantaneous load TMDLs represented in Table 4.1B
(DEQ 2014). The surrogate temperature TMDL for White Pine Creek states: application of all reasonable
land, soil, and water conservation practices for human sources that could influence stream temperature.
This primarily includes those affecting riparian shade and instream flow (DEQ 2014b). Temperature-
influencing measures to achieve the surrogate TMDL are provided as surrogate allocations in Table 4.1D.
Table 4.1E displays the current list of specific restoration projects ranked from high priority to low
priority as determined by local watershed stakeholders for the Beaver Creek watershed.

Table 4.1D. Surrogate Temperature TMDL and Allocations for White Pine Creek (DEQ 2014b).

Source Type Surrogate Allocation
Land uses and practices that reduce Improve shade along the modeled segment (RM 3.7 to
riparian health and shade provided by near- | mouth) to reference condition of upper White Pine
stream vegetation. Creek (mixed conifer, cottonwood, shrub community).

Overwidening of the stream due to channel | Improve width/depth ratio to < 25, the expected range
and bank erosion associated with historical | for a Rosgen type C or F stream with gradient < 2%.
logging, grazing, and road maintenance

Inefficient consumptive water use Apply all reasonable water conservation practices.
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Table 4.1E. Prioritized projects list for Beaver Creek watershed. Ranked from high priority to low priority based on local stakeholder priorities.

Stream Project Description Related Documents 2019 LCF 2010 LCF Project Project Status/Comments
WRP Rank | WRP Rank | Partners
Big Beaver Emma Creek Road Obliteration — Beaver Creek Ecosystem 1 N/A USFS, USFS has committed
Creek Decommission 3.7 mi of Road #'s Management Project Record LCFWG | funding resources and
2266, 2266B and 2269A of Decision (1998); Helwick completed design; LCFWG
Project Decision Notice (2016); has received $3,000 match
Cub Creek Salvage funding through the Trout
Environmental Assessment and Salmon Foundation;
(2018) partners intend to
implement the project in
2020.
Beaver Creek | Obliteration of approximately 87 miles | Beaver Creek Ecosystem 1 N/A USFS As of 2016, approximately
and Little of road (mostly high density old Management Project Record half of these identified
Beaver Creek | logging roads) and associated stream of Decision (1998); Helwick roads have been
crossings. Project Decision Notice (2016) decommissioned, and the
USFS will continue
implementing these
projects as funds are
available.
White Pine Obliteration of approximately 40 miles | White Pine Creek Project Draft 1 N/A USFS The USFS will pursue these
Creek of road Environmental Impact projects as funds are
Statement (2001) available.
Little Beaver Manage ongoing impact of cattle Little Beaver Creek Watershed 1 1&5 DEQ; Funding programs, such as
Creek overgrazing on riparian buffers with Assessment (2010); LCF WRP GMCD; | SWCDM'’s Ranching for
hardened crossings, off-site watering | (2010) LCFWG; | Rivers program, could
sites, temporary exclusion fencing, NRCS; support this work; one
and lower duration/higher intensity SWCDM | landowner on Little Beaver

grazing techniques

Creek expressed interest in
riparian cattle management
to LCFWG Coordinator in
2019, which could be
pursued in 2020 depending
on coordination capacity
and continued landowner
interest.
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Table 4.1E. Continued.

Stream Project Description Related Documents 2019 LCF 2010 LCF Project | Project Status/Comments
WRP Rank | WRP Rank | Partners
Beaver Creek | 2.5 miles of channel reconstruction to | Beaver Creek Ecosystem 2 N/A USFS
and Little restore more normal channel Management Project Record
Beaver Creek | function, protect and restore riparian | of Decision (1998)
vegetation, decrease temperature,
and increase frequency of LWD and
pools.
- 0.38 mile in Emma Creek
- 0.57 mile in Upper Big Beaver Creek
- 1.5 mile in Big Beaver Creek
Beaver Creek | 8.7 miles of fish habitat restoration Beaver Creek Ecosystem 2 N/A USFS
and Little focused on increasing LWD and pool Management Project Record
Beaver Creek | frequency of Decision (1998)
- 1.99 miles in Emma Creek
- 0.95 mile in South Branch
- 0.76 mile in Upper Beaver Creek
- 0.57 miles in Green Gulch
- 3.7 miles in Little Beaver Creek
White Pine Corridor-wide revegetation along the | LCF WRP (2010); White Pine 2 1 Project partners/
Creek creek to increase shade to the stream | Creek Watershed Assessment landowners are not
(2001); White Pine Creek currently identified.
Reconnaissance and
Watershed Assessment
Validation (2002); White Pine
Creek TMDL (2014)
Mainstem Restoration of approximately 1600 ft Helwick Project Decision 3 N/A USFS

Beaver Creek

of mainstem Beaver Creek to which
1200 tons of fine sediment inputs
from poor bank condition can be
attributed, including reestablishment
of floodplain connectivity, riparian
area enhancement, channel
complexity, large wood introduction,
and bank stabilization.

Notice (2016); Helwick
Environmental Assessment
(2016); Cub Creek Salvage
Environmental Assessment
(2018)
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Table 4.1E. Continued.

Stream Project Description Related Documents 2019 LCF 2010 LCF Project | Project Status/Comments
WRP Rank | WRP Rank | Partners
White Pine 6.7 miles channel stabilization and/or | White Pine Creek Project Draft 3 N/A USFS
Creek fish habitat restoration (4 mi located Environmental Impact
in perennial stream); 2.7 miles Statement (2001)
channel reconstruction.
White Pine Stabilize two mass waste sites on LCF WRP (2010); White Pine 3 3 USFS
Creek USFS property across from gravel pit. | Creek Watershed Assessment
(2001); White Pine Creek
Project Draft Environmental
Impact Statement (2001)
White Pine Upstream and Downstream County White Pine Creek 3 1&2 Sanders
Creek Roadfill Site — reconstruct encroaching | Reconnaissance and County
Road 215 to fix channel alighment and | Watershed Assessment
isolate road prism from the stream. Validation (2002); Lower Clark
Fork River Drainage Habitat
Problem Assessment (2005);
LCF WRP (2010)
White Pine Stream bank stabilization on private LCF WRP (2010) 3 5 Rock wall and related
Creek land issues; technical advisors
with the USFS have
previously recommended
revegetation/not heavy
equipment use and
reconstruction
Big Beaver Evaluate the current status of stream Lower Clark Fork River 4 N/A
Creek habitat within a 404 acre parcel of Drainage Habitat Problem
private land within the headwaters Assessment (2005)
(MINING CLAIM)
Little Beaver Varied recommendations, including Little Beaver Creek Watershed 5 2-4 & 6-8 DEQ Condensed previous

Creek

beaver management, planting,
improved grazing management,
streambank re-contouring, and in-
stream structures to concentrate
stream flow for flushing sediment.

Assessment (2010); LCF WRP
(2010)

“projects” into one due to
low priority and same 2019
ranking.

47




4.2: Blue Creek Watershed
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Figure 4.2A. Blue Creek watershed.

The Blue Creek watershed is bounded by the Cabinet Mountain Range and encompasses approximately
30 sq mi (77.7 sq km), making it one of the smallest tributary watersheds to the LCF River. The mainstem
Blue Creek flows in a southerly direction before its confluence with the LCF River within the Cabinet
Gorge Reservoir (Figure 4.2A). The watershed remains lightly populated with most residences located in
the lower watershed near Highway 200, and the confluence of Blue Creek and Cabinet Gorge Reservoir.
The USFS is the primary land manager of the Blue Creek watershed, with privately owned land making
up only 5.7% of the watershed (RDG 2008; Figure 4.2A). It is located on the Montana/ldaho border;
therefore, USFS jurisdiction is split between the USFS-KNF and the Idaho Panhandle National Forest
(USFS-IPNF).

The Blue Creek watershed consists of two primary forks, the East Fork Blue Creek and West Fork Blue
Creek (Figure 4.2A). The two forks enter Blue Creek Bay of Cabinet Gorge Reservoir in separate adjacent
channels. Sediment deposition at that mouth of the West Fork Blue Creek associated with a large 2006
rain-on-snow event is such that the previous configuration of a short segment of common channel is no
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longer present (Moran and Storaasli 2018). West Fork Blue Creek hugs the Montana/ldaho border,
crossing between the states twice before its confluence with Cabinet Gorge Reservoir (Figure 4.2A). The
majority of West Fork Blue Creek is managed between two USFS forests, the USFS-KNF and IPNF. East
Fork Blue Creek lies entirely in Montana and is primarily managed by the USFS-KNF with inclusions of
private land in the lower portion of the subwatershed (RDG 2008; Figure 4.2A).

Westslope Cutthroat Trout dominate the fish community in both forks, with a small population of non-
native Brown Trout, Brook Trout, and Rainbow Trout observed in downstream areas of both forks
(Blakney and Tholl 2019). No Bull Trout have been documented within the Blue Creek watershed;
however, conditions exist that could facilitate occasional use by individual Bull Trout (Moran and
Storaasli 2018).

Current Stream Conditions

No streams within the Blue Creek watershed are currently listed by DEQ as impaired; however, native
Westslope Cutthroat Trout are the dominant fish species in East Fork Blue Creek and the only fish
species that inhabit a perennial reach upstream of two perched culverts at RM 1.1 (RKM 1.7) under
Forest Service Road (FSR) 2745 (GEI 2005; Moran and Storaasli 2018). Therefore, East Fork Blue Creek
was identified in the Lower Clark Fork River Drainage Habitat Problem Assessment (GEI 2005) as a focus
area to protect and restore Westslope Cutthroat Trout habitat and continues to be a priority to
stakeholders today.

Historic land uses within the Blue Creek watershed included timber harvest, hard rock mining, and
recreation. Current land uses in the watershed include timber harvest, residential development, gravel
extraction, and recreation. Signs of historical and relatively recent riparian timber harvest are common
along many streams in the Blue Creek watershed (RDG 2008). Large streamside cedars were harvested
in the early to mid-1900s for building materials and a cedar shingle manufacturing facility was located in
the Blue Creek watershed in the 1920s. While most of the stream corridor has recovered from historical
timber harvests and large fires, several areas continue to exhibit the resulting impacts (RDG 2008).
Timber harvest activities no longer appear to be the dominant land impact, but there is some evidence
of continued timber harvest impacts in the late 1900s. Timber harvest in East Fork Blue Creek was
concentrated between the 1960s and 1980s, although riparian timber harvesting continued into the
early 2000’s on private property, resulting in increased bank instability. Typical indicators of continued
disturbance include stream instability, low frequency of stable LWD, and diminished riparian vegetation
diversity (RDG 2008).

Most of the Blue Creek watershed remains roadless, although there are 27.5 mi (44.3 km) of road,
mainly in the East Fork Blue Creek watershed. These roads were built to access logging sites and private
land including mining claims and are generally confined to the lower to middle portions of the
subwatershed (RDG 2008). Road surface rilling has degraded forest roads paralleling East Fork Blue
Creek in some places, contributing fine sediment to the channel where surface flows re-enter the
stream. Additional sources of sediment in East Fork Blue Creek include incised high vertical banks, loss of
access to adjacent floodplain areas due to channel degradation, and eroding Glacial Lake Missoula
terraces (RDG 2008).

There are two culverts located on East Fork Blue Creek at the West Fork Blue Creek Road (FSR 2745)
crossing that have become suspected fish passage barriers. Although these culverts may have
eliminated the potential access to native salmonids in the LCF River, they have also apparently excluded
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non-native fish species such as Rainbow Trout, Brown Trout, and Brook Trout (RDG 2008). Although
isolated from downstream sources of potential hybridization, genetic sampling indicated a small
percentage of Rainbow Trout introgression in a Westslope Cutthroat Trout sample taken from just
upstream of these culverts, likely due to a past unauthorized introduction of Rainbow Trout in nearby
sub-impoundments (Moran and Storaasli 2018). Despite this small hybridization, the Westslope
Cutthroat Trout population in East Fork Blue Creek has remained relatively stable overtime (Blakney and
Tholl 2019). Additionally, an intermittent channel exists in the lower reaches of East Fork Blue Creek that
limits the amount of habitat available to Westslope Cutthroat Trout, while another losing reach in the
lower-to-middle reaches of the West Fork Blue Creek acts similarly (Moran and Storaasli 2018).
Regardless of intermittency and a limited instance of hybridization, past and recent sampling has
indicated Westslope Cutthroat Trout abundances that are well above those typically observed for this
species in the LCF watershed (Kreiner and Tholl 2014, Moran and Storaasli 2018). The potential of the
West Fork Blue Creek to contribute to ongoing native salmonid enhancement efforts was evidenced by
the tracking of individual adult Westslope Cutthroat Trout to the lower perennially-flowing area
following their transport upstream of Cabinet Gorge Dam (Bernall and Johnson 2016 and In prep.).

Mining has also occurred at several locations within the Blue Creek watershed, and the largest mine
(known as the Scotchman Mine) was located on private land within the East Fork Blue Creek
subwatershed. Last worked in 1970, abandoned tailings piles of silver-lead-zinc from the Scotchman
Mine have been contaminating the stream and surrounding soil. Soil samples collected near the tailings
dump indicated significant levels of arsenic, copper, lead, cadmium, and zinc (Horn 2011). Work has
been completed to address the impacts of these tailings, and as a result metals are not currently a major
threat (Table 4.2A).

Natural disturbances including high magnitude fires, rain-on-snow events, and floods have also
impacted the Blue Creek watershed. Historic forest fires have likely had greater impacts on East Fork
Blue Creek than logging. Fires from the late 1800s and early 20" century burned large sections of the
watershed, resulting in uneven-aged forest stands. Rain-on-snow events and ensuing floods have
shaped the valley floor, influencing the stream corridor and local vegetation communities. The entire
subwatershed burned prior to 1910 with a stand replacement fires and around 40% of the
subwatershed was burned with stand replacement fires during the 1910 fires and these areas are most
likely still experiencing legacy impacts from these fires (GEI 2005).

The West Fork Blue Creek subwatershed has likewise been impacted by fires and other natural
disturbances such as intense flooding. Fires burned the lower half of the subwatershed in 1910 and
1917. In 2006, a large storm cell created a significant flood which radically altered West Fork Blue Creek.
This estimated 400-year event resulted in large debris flows, landform failures, and bank and terrace
erosion that delivered large volumes of coarse sediment and LWD into the stream network (RDG 2008).
The valley bottom floodplain was modified by the high flows and sediment delivery from adjacent
hillslope failures. As a result of the impacts of this flood, much of West Fork Blue Creek is now in a
dynamic state where the coarse sediment supply exceeds the sediment transport capacity of the
system, resulting in aggraded channel conditions and potentially influencing channel dewatering due to
the perched nature of the channel profile (RDG 2008). Two forest service roads are located within the
West Fork Blue Creek subwatershed, but they are closed to public motor vehicles and do not pose a
major threat to West Fork Blue Creek at this time besides the potential for some sediment erosion
occurring through freeze-thaw processes, stream erosion of slope bases, and seasonal flooding
contributing to terrace failures (RDG 2008).
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Management History and Current Recommendations

Previously implemented restoration work within the Blue Creek watershed has primarily focused on
metals contaminant cleanup from abandoned mine tailings (Table 4.2A). In addition to efforts made to
reduce metals contamination from past mining, a private party purchased five of six of the uppermost
private parcels along East Fork Blue Creek for conservation purposes and has first right of refusal on the
remaining parcel. This will help prevent future mining development and impacts in the area.

Current management recommendations will continue to focus efforts within East Fork Blue Creek (Table
4.2B). Due to the inherent instability of West Fork Blue Creek from historic natural flooding events,
restorative actions were not recommended for this stream in the Blue Creek Watershed Assessment and
Restoration Prioritization Plan (RDG 2008) and there are currently no prioritized projects for this stream

segment. In addition to specific management recommendations below, it is important to continue to
practice general management BMPs where possible, especially focusing on road management and
promoting stable and vegetated riparian buffers.

Table 4.2A. Previously implemented projects within the Blue Creek watershed.

Project Project Description Project Cost Years

Name & Sponsor Implemented
Location

Scotchman Mining Reclamation - This project Green $556,500+ 2010
Mine Tailings | removed heavy metals contamination in Mountain

Cleanup the Blue Creek watershed caused by Conservation

/Upper hazardous streamside tailings associated District

Kirkman Ford | with an abandoned mine in East Fork (GMCD);

— East Fork Blue Creek. Trees around and in the USFS

Blue Creek repository site were cut and the site

excavated down several feet and lined
with an impervious material. A
cobble/gravel ditch was placed around
the site to help move water away from
the site during rain events. Materials
from the site were used in road repairs
on Road #409 which had to be rebuilt for
about 200 m where the road had been
washed out. Tailings were continuously
removed until soil tests indicated that
the remaining materials had metals
contamination within acceptable levels.
Then the soil was contoured to an
appropriate slope and covered with local
slash and duff and seeded with grass to
facilitate revegetation (Horn 2011).
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Table 4.2B. Prioritized projects list for Blue Creek watershed. Ranked from high priority to low priority based on local stakeholder priorities.

Stream Project Description Related Documents 2019 LCF 2010 LCF Project Project Status/ Comments
WRP Rank | WRP Rank | Partners
East Fork Eroding lacustrine hillslope | Blue Creek Watershed 1 1&2 LCFWG; NEPA, funding, and implementation
Blue Creek | and lower ford within Assessment (2008); LCF USFS-KNF; | contingent on landowner consent. Project is
Reach 2. WRP (2010) NRCS partially located on 160 acre private parcel.

March 2019 communications and May 2019
site visit indicated that landowner
representative was open to the project.
Stakeholders aim to visit project site in
October 2019 to further evaluate merits of
pursuing the project, and continue
conversation with the landowner.
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4 .3: Bull River Watershed
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Figure 4.3A. Bull River Watershed.

The Bull River watershed is the second largest tributary watershed to the LCF River, draining
approximately 142 sq mi (367.8 sq km). Primary tributaries include the North Fork Bull River, Middle
Fork Bull River, South Fork Bull River, Dry Creek, East Fork Bull River, and Copper Creek (also referred to
as Copper Gulch). The headwaters of the Bull River watershed originate in the Cabinet Mountain
Wilderness and the mainstem Bull River flows southwest 23.6 mi (38 km) from its confluence with the
South Fork Bull River to its confluence with the Cabinet Gorge Reservoir (GEI 2005). The majority (93%)
of the Bull River is managed by the USFS-KNF. The remaining land is either privately owned (6%) or
managed by Weyerhaeuser Timber Company (1%), and is concentrated along the mainstem Bull River
(Figure 4.3A; GEI 2005).

Unlike other tributary watersheds in the LCF watershed, the Bull River watershed experiences little
intermittency, aside from in the Dry Creek drainage and a few other losing reaches (Figure 4.3A). The
reasoning for the limited intermittent stream reaches is due to the fact that the Bull River watershed
receives some of the highest amounts of precipitation throughout the LCF watershed, between 29 in (74
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cm) and 69 in (175 cm) of precipitation per year. Base flows are also likely maintained by groundwater
recharge from a shallow bedrock aquifer that creates a wetland complex near the gentle divide between
the Bull River and Lake Creek watersheds just downstream of the confluence of the North, Middle, and
South Forks. Additional alluvial aquifers likely occur within the Dry Creek subwatershed and the North
and Middle Fork subwatersheds, which may provide significant recharge to the mainstem during low
flow periods. These inputs are likely responsible for the cool water temperatures throughout much of
the mainstem Bull River recorded by thermographs deployed during recent fisheries surveys (Moran
2006, Moran and Storaasli 2015). Summer maximums were generally 57.2 °F (14 °C) or below in the
mid-to-upper reaches (approximate RM 15.5 to 21.7 or RKM 25 to 35), and increased to just above or
just below 60.8 °F (16 °C) in the mainstem just downstream of the East Fork Bull River at RM 9.3 (RKM
15) in 2005 and in 2014 (Moran 2006, Moran and Storaasli 2015). Similarly, summer maximum
temperatures in the lower EFBR reached 60.8 °F (16 °C) in the lower streamflow year of 2005 but were
one degree cooler in 2014. These temperatures in the lower East Fork Bull River and adjacent areas of
the mainstem approached or reached those associated with limiting Bull Trout distribution. Maximum
temperature recordings exceeded 64.4 °F (18 °C) at RM 2.7 (RKM 4.3) of the lower Bull River in both
2005 and 2014 (Moran 2006, Moran and Storaasli 2015).

The Bull River also possesses unique channel characteristics when compared to other LCF tributaries.
Progressing upstream, the lowermost reach of the Bull River is mostly “freestone” in character, with
pools and riffles along a cobble and gravel dominated bed, consisting mostly of “C” and “B” type
channels (Rosgen 2004). This reach extends from the Cabinet Gorge Reservoir to the vicinity of the
confluence with the East Fork Bull River; although between Copper Creek and the East Fork Bull River
“E” type channel areas become more common (GEI 2005). Above the East Fork Bull River the channel
changes dramatically to a slower, deeper “E” type channel with fine substrate and abundant aquatic
vegetation. This slower and deeper meandering channel, with occasional and limited “C” type areas
(Land and Water 2001a), extends for approximately 12.4 mi (20 km) upstream to the vicinity of Berray
Creek. The uppermost reach of the Bull River (above Berrary Creek) transitions from a predominantly
gravel bed “E” type channel to a cobble bed “C” channel just downstream of the South Fork Bull River.
This area is best characterized by the greatly reduced volume of the channel when compared to
downstream reaches. Woody riparian vegetation including mature western red cedar becomes more
common in this area, although some vegetation has recently become altered by a complex of beaver
impoundments. In recent years beaver have become increasingly more common along both the
mainstem and tributaries.

The Bull River was historically a major tributary used by Bull Trout for spawning in the LCF watershed
(Pratt and Huston 1993). Bull Trout were known to use the mainstem below the confluence of the East
Fork Bull River as well as the East Fork Bull River for spawning. They also likely used the South Fork Bull
River and the upper mainstem Bull River (Pratt and Huston 1993). More recently, Bull Trout are known
to use primarily the East Fork Bull River and, during an experimental upstream Bull Trout transport
period from 2001 through 2003, the lower South Fork Bull River for spawning. Upon adoption of
genetically-based upstream transport of adult Bull Trout captured below Cabinet Gorge Dam beginning
in 2004, use of the South Fork Bull River by Bull Trout appears to have ended and have not been
observed in the drainage since 2006 (Moran and Storaasli 2015; Blakney and Tholl 2019). The Bull River
has been identified as Critical Bull Trout Habitat (Figure 2G; Land and Water Consulting 2001a; USFWS
2010; Moran and Storaasli 2015).

In addition to Bull Trout, other native fish species observed within the Bull River watershed include
Westslope Cutthroat Trout and Mountain Whitefish. Westslope Cutthroat Trout were the most
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commonly captured native salmonid during 2014 electrofishing survey of the watershed, with the
majority being found in the East Fork Bull River and the headwater forks (Moran and Storaasli 2015).
Limited numbers of Westslope Cutthroat Trout were captured in the deeper areas of mainstem Bull
River during this and an earlier survey due to sampling difficulties. Although inefficient in terms of
Westslope Cutthroat Trout capture, electrofishing combined with snorkeling observations indicated a
shift to a non-native dominated trout assemblage for much of the mainstem. Brook Trout were the
most common species for much of the mainstem, with Brown Trout being more common in the vicinity
of the East Fork Bull River (Moran and Storaasli 2015). Beginning in 2015, an experimental upstream
transport program to Cabinet Gorge Reservoir for adult Westslope Cutthroat Trout captured below
Cabinet Gorge Dam has described (through fish telemetry) areas of the Bull River utilized by these fish
for apparent spawning (Bernall and Johnson 2016). Genetic analysis has indicated pure populations of
Westslope Cutthroat Trout in many areas of the Bull River drainage including the Middle Fork Bull River,
East Fork Bull River, Copper Creek, Dry Creek and several other tributary gulches and creeks (Ardren et
al. 2008). Mountain Whitefish have been observed and are abundant throughout the mainstem Bull
River as well as in the lower portion of the East Fork Bull River. Other native species that have been
captured in the mainstem Bull River include Largescale Sucker, Slimy Sculpin, Redside Shiner, and
Northern Pikeminnow (Moran and Storaasli 2015). Westslope Cutthroat Trout and Brook Trout have an
interesting dynamic in the South Fork Bull River as the two species live in sympatry, representing the
only known stream in the LCF watershed where this occurs. Typically in a stream where two species
occur together, one species is consistently dominant, but the numerically dominant species fluctuates
between Westslope Cutthroat Trout and Brook Trout between sampling sites and years and it is
currently unclear as to why this occurs (Blakney and Tholl 2019).

Current Stream Conditions

There are two streams listed as impaired by DEQ within the Bull River watershed. The mainstem Bull
River from its confluence with the North Fork Bull River to the mouth at Cabinet Gorge Reservoir is listed
as impaired for sediment and for ‘physical substrate habitat alteratio