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Middle Methow Reach Assessment

Executive Summary

The Bureau of Reclamation (Reclamation) and Bonneville Power Administration
contribute to the implementation of salmonid habitat improvement projects in the upper
Salmon subbasin to help meet commitments contained in the 2010 Supplemental Federal
Columbia River Power System (FCRPS) Biological Opinion (BiOp) (NOAA Fisheries
2010). The BiOp includes a Reasonable and Prudent Alternative (RPA), or a suite of
actions, to protect listed salmon and steelhead across their life cycles. Habitat
improvement projects in various Columbia River tributaries are one aspect of this RPA.
Reclamation provides technical assistance to states, tribes, federal agencies, and other
local partners for identification, design, and construction of stream habitat improvement
projects that primarily address streamflow, access, entrainment, and channel complexity
limiting factors. Reclamation’s contributions to habitat improvement are all meant to be
within the framework of the FCRPS RPA or related commitments. This Tributary
Assessment (TA) provides scientific information for the Yankee Fork of the Salmon River
(Yankee Fork) watershed that can be used to address key limiting factors to protect and
improve survival of salmon and steelhead listed under the Endangered Species Act (ESA).

The purpose of this Yankee Fork TA is to provide information that describes (1) the large
scale physical processes occurring within the watershed; (2) the basis for delineation of
geomorphic reaches within the assessment area; and (3) identifies geomorphic reaches that
have the greatest potential for improving physical and ecologic processes, reconnecting
isolated habitats, and improving habitat quantity and quality. Subsequent reach-scale and
project-scale assessments will need to collect and analyze additional data at an appropriate
scale, but these efforts can focus on those valley segments and geomorphic reaches most
suitable for and with the greatest potential for habitat improvement.

The Yankee Fork is located in Custer County, Idaho, and is one of the major tributaries to
the Salmon River. The Yankee Fork drainage area covers about 122,000 acres and the
river flows south about 28 miles from its headwaters in the Salmon-Challis National
Forest to the Salmon River near river mile (RM) 368 near Sunbeam, Idaho.

Fish species of interest in the Yankee Fork are as follows:

e Spring/summer Chinook salmon (Oncorhynchus tshawytscha) listed as endangered
by NOAA'’s National Marine Fisheries Service (NOAA Fisheries Service) on
April 22,1992 (57 FR 57051) and their threatened status was reaffirmed on June
28, 2005 (70 FR 37160).

e Summer steelhead (Oncorhynchus mykiss) listed as threatened on August 18, 1997
(62 FR 43937) and their threatened status was reaffirmed on January 5, 2006 (71
FR 834).
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e Bull trout (Salvelinus confluentus) listed as threatened on June 10, 1998 (63 FR
31647).

e Westslope cutthroat trout (Oncorhynchus clarki lewisi) considered a sensitive
species by the U.S. Forest Service (USFS), Region 4. The Yankee Fork has been
identified as a “key” watershed for this species (USFWS 1999).

e Pacific lamprey (Entosphenus tridentatus) state-listed endangered species in Idaho,
designated as a tribal trust species, and a species of “special” concern for the U.S.
Fish and Wildlife Service (USFWS) (USFWS 2010).

A limiting factor is a “condition that limits the ability of habitat to fully sustain
populations of salmon” (State of Washington 1998 Engrossed Substitute House Bill
77TRCW). Limiting factors that were identified in the Draft Salmon Subbasin Assessment
(NWPC 2004) for the Yankee Fork watershed generally included habitat fragmentation
and connectivity, habitat quantity and quality, and water quality. Habitat fragmentation
and connectivity, and habitat quantity and quality are the primary limiting factors (Table
1) within the Yankee Fork watershed affecting the abundance, productivity, spatial
structure, and genetic diversity of the fish species of concern.

Currently, water quality does not negatively impact the fish species of concern (IDEQ
2003; SBT 2011; Appendix B). Habitat fragmentation, tributary connectivity, and
reduced riparian zone structure are factors that lead to reduced carbon inputs to the stream
that in turn leads to reduced nutrients available to sustain healthy trophic levels. The
reduced nutrients lead to a reduction in primary and secondary production in a system.
With lower primary production, there is less food available for the lower trophic levels
such as macroinvertebrates, which in turn leads to less food for rearing salmon. Past and
ongoing mining activities have impacted the system a great deal. However, these impacts
have been most prominent in habitat disturbance and connectivity. Sediment surveys have
shown that while there are areas of concern, generally there is a low risk associated from
chemical contamination.
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Table 1. Summary table of Yankee Fork watershed limiting factors and casual factors.

Limiting Factors

Causal Factors

Habitat
fragmentation and
connectivity

The relocated channel through the dredge tailings has resulted in a simplified channel
configuration that confines flows within the channel and between dredge tailings with
little or no channel/floodplain interactions. Historic floodplain areas along the Yankee
Fork between Jordan Creek and the West Fork of the Yankee Fork (West Fork) have
been disconnected by dredge tailings. These floodplain areas provided important high-
water refugia and rearing habitat for juveniles during biologically significant flows.

Dredge tailings have disconnected (isolated) Silver Creek and Jerrys Creek from the
Yankee Fork. There are some culvert crossings that have been identified by USFS as
potential fish passage barriers between tributaries and the Yankee Fork on public lands.
Other crossings on private lands have not been evaluated for fish passage barriers and
are considered a data gap.

Habitat quantity
and quality

Placer mining (i.e., dredging) has altered the fluvial processes that create and maintain
complex habitat units. The mining activities have resulted in the removal of riparian
vegetation and relocation of the channel through dredge tailings. The most significant
impact areas are between Jordan Creek and the West Fork along the Yankee Fork; and
to a lesser degree, the dredge tailings from the West Fork to Pole Flat Campground
along the Yankee Fork, and some locations along Jordan Creek.

Valley segments and geomorphic reaches were delineated along the Yankee Fork in the
middle and lower Yankee Fork subwatersheds; and along lower Jordan Creek in the
Jordan Creek subwatershed. The geomorphic reaches were coincident with the valley
segments and are located as follows:

e Inthe middle Yankee Fork subwatershed, three geomorphic reaches were
identified (upstream to downstream): (1) Reach YF-6 from RM 16.5 to 13.3; (2)
Reach YF-5 from RM 13.3 to 11.7; and (3) Reach YF-4 from RM 11.7 to 9.1.

¢ Inthe lower Yankee Fork subwatershed, three geomorphic reaches were identified:
(1) Reach YF-3 from RM 9.1 to 6.8; (2) Reach YF-2 from RM 6.8 to 3; and (3)
Reach YF-1 from RM 3 to the Yankee Fork/Salmon River confluence.

e Two geomorphic reaches were identified in the Jordan Creek subwatershed: (1)
Reach JC-2 from RM 4 to 1.4; and (2) Reach JC-1 from RM 1.4 to the Yankee
Fork/Jordan Creek confluence.

The following are summaries of each geomorphic reach:

e Yankee Fork Reach YF-6: Chinook salmon and steelhead use this reach for
migration, spawning, and rearing. The river is unconfined and has a
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predominantly straight, free-formed alluvial channel and good channel/floodplain
interactions. Physical and ecological processes have been negatively impacted
primarily from past timber harvests in the late 1800s and early 1900s along the
valley bottoms and margins. The riverine system is on a recovering trend as the
vegetation progresses through varying successional stages. Other anthropogenic
impacts do not significantly affect physical or ecological processes that contribute
to habitat quantity and quality at the reach-scale. Essentially, the reach-scale
processes that control channel morphology and habitat structure are within the
range of variability that should be expected for this system.

e Yankee Fork Reach YF-5: Chinook salmon, steelhead, and other fish species use
this reach primarily as a migratory corridor. The river is confined within a V-
shaped canyon and the predominant channel type is bedrock with a straight
channel planform. There are no anthropogenic impacts that negatively affect
reach-scale processes, and the channel morphology and habitat structure are within
the expected range of variability for a bedrock channel.

e Yankee Fork Reach YF-4: Chinook salmon and steelhead use this reach for
migration, spawning, and juvenile rearing. The river is moderately confined with a
predominantly straight, free-formed alluvial channel. Channel/floodplain
interactions are occurring in the lower section from RM 10.3 to 9.1. Past timber
harvests, mining, and development have changed the species assemblage and
successional stages from pre-European settlement time in this reach (Overton et al.
1999). Reach-scale processes are strongly influenced by the type of vegetation
and successional stage which influences channel morphology and habitat
arrangement. There are also localized anthropogenic impacts that affect physical
processes and habitat quantity and quality that include: (1) small floodplain areas
disconnected by a levee and deflection berm, and (2) a bridge crossing near RM
10.9 (General’s Bridge) that constricts the channel. However, the overall impact
of these features on reach-scale channel processes and floodplain connectivity are
minimal.

e Yankee Fork Reach YF-3: Chinook salmon use this reach for migration,
spawning, and juvenile rearing, and steelhead use it for migration and juvenile
rearing. The river is presently confined by dredge tailings and has a
predominantly straight, free-formed alluvial channel. Prior to dredging, much of
this reach was unconfined and maintained a straight channel pattern with some
meandering channel segments and connected channel/floodplain interactions. The
dredging operations involved rerouting the Yankee Fork and disconnecting it from
its floodplain; and on the West Fork the lower channel segment was rerouted and
artificially constrained by dredge piles. Historically, the Yankee Fork and West
Fork confluence area had a broad floodplain in which the two unconfined channels
dynamically interacted. The channels migrated across their floodplains which
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progressively changed where and how the channels converged. These dynamic
interactions resulted in varying hydraulic conditions that created and maintained a
mosaic of habitat patches. Presently, the new channel configurations and location
of channel convergence are now static and the hydraulic conditions no longer
create the mosaic of habitat patches.

e Yankee Fork Reach YF-2: Chinook salmon and steelhead use this reach for
migration, spawning, and juvenile rearing. Presently, the river is predominantly
confined by dredge tailings and maintains a straight, free-formed alluvial channel
that has a plane-bed and cobble is the dominant substrate. Prior to dredging, this
reach was moderately confined by higher surfaces (comprised primarily of glacial
outwash), alluvial fans and bedrock, and maintained a straight, free-formed
alluvial channel similar to the present channel. The difference between the pre-
dredge channel and the present channel is the degree of channel confinement. By
increasing channel confinement between dredge piles, the geometry of the cross
sectional area of the channel and floodplain has a narrower width which must
convey the same peak flows, resulting in increases to water depth, flow velocity,
and sediment transport capacity.

Other significant anthropogenic impacts include: (1) tailing piles disconnecting
Jerrys Creek and Silver Creek (perennial tributaries) from the Yankee Fork that
most likely provided juvenile rearing habitat for both Chinook salmon and
steelhead in the low gradient sections along the valley floor, and steelhead rearing
and spawning habitat in the higher gradient sections along the valley wall (Bureau
of Fisheries Stream Survey in 1934 that reported many fingerlings observed in the
lower quarter mile section of Silver Creek); (2) removal of vegetation and
reworking of topsoil within the dredged area leaving behind tailing piles of mixed
unconsolidated alluvium with the coarse fraction remaining at the surface; (3)
lateral channel migration into the tailing piles has been occurring at a very slow
rate and is restricted because the tailings tend to be “self-armoring” as finer
materials (i.e., sand and gravel) are eroded and transported downstream leaving
behind coarser materials (i.e., cobbles and boulders) along the toe; and (4) the
lower section of Ramey Creek has been channelized and peak flows are confined
to within the channel and not dissipated across its alluvial fan resulting in
increased water depth, flow velocity, and sediment transport capacity.

e Yankee Fork Reach YF-1: Chinook salmon, steelhead, and other species use this
reach primarily as a migratory corridor. The river flows through a V-shaped
canyon and the channel is confined by bedrock and talus. The river has a bedrock
channel type with predominantly a step-pool bedform and high sediment transport
capacity. There are some anthropogenic impacts from road embankments
encroaching on the channel and floodplain, and a bridge crossing that constricts
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the channel. However, these anthropogenic disturbances do not significantly
impact physical processes or habitat quantity and quality at the reach scale.

e Jordan Creek Reach JC-2: Steelhead use this reach for spawning and juvenile
rearing, and there is some Chinook salmon juvenile rearing habitat. The creek
flows through a moderately confined valley segment that is constrained by bedrock
with colluvial, glacial, alluvial fan, and landslide deposits. The channel type is
predominantly a bedrock channel with alternating plane-bed and pool-riffle
bedforms and has a straight channel pattern. Channel slope is about 2.9 percent
with a cobble-dominated substrate with boulders and bedrock common.
Anthropogenic features that constrict the valley bottom are primarily the Loon
Creek Road embankment, mine tailings, and spoil piles. There are three bridge
crossings that constrict the channel near RM 3.6, 3.2, and 2.1. However, none of
these anthropogenic features have a significant impact on reach-scale channel
processes. Essentially, the bedform and in-stream structure and resulting habitat is
within the range of variability that should be expected for the channel type and
physical characteristics for this reach.

e Jordan Creek Reach JC-1: Chinook salmon and steelhead use this reach
primarily for juvenile rearing. The creek flows through a V-shaped alluvial valley
that moderately confines the channel. Channel type is predominantly a plane-bed,
free-formed alluvial channel that has a straight channel pattern indicating a low
rate of lateral channel migration. Past dredging and hydraulic mining operations
have resulted in the relocation of Jordan Creek. Other anthropogenic impacts
include: (1) removal of vegetation along the valley bottom from mining
operations and construction of the Loon Creek Road; (2) two bridge crossings that
do not significantly impact channel processes because they were built in locations
where the channel was already constricted by dredge tailings near RM 0.9 and RM
0.1; (3) a wetland mitigation project that included the removal and/or modification
of mine tailings to improve channel/floodplain interactions was completed in 1993
between RM 0.4 and the Custer Motorway Bridge; and (4) channelizing the creek
through mine tailings between about RM 0.1 to the Yankee Fork/Jordan Creek
confluence.

The following are the geomorphic reaches in order of their potential to improve physical
processes and habitat quantity and quality, along with their needs for further assessment:

1. Yankee Fork Reach YF-3: The physical and ecological processes have been
significantly impacted by dredging operations in this reach. Dredge piles
artificially constrain the Yankee Fork and West Fork channels, disconnect
relatively large floodplain areas from the Yankee Fork, and have changed the
convergence between the Yankee Fork and West Fork from a dynamic interaction
that created a mosaic of habitat patches to a static condition that no longer
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provides the complex habitat types. A more detailed reach assessment, potentially
involving a more complex hydraulic model, is needed to evaluate current physical
and ecologic processes, and to evaluate the overall potential to improve these
processes and their benefit and risks to the resource.

2. Yankee Fork Reach YF-2: The Shoshone Bannock Tribes (Tribes) have worked
with consultants and stakeholders on implementing habitat projects in this reach.
Alternatives should continue to be pursued to reconnect isolated tributaries and
improve channel/floodplain interactions. In addition, the four dredge pond series
have the potential to provide replacement of juvenile rearing habitat that was lost
when dredging obliterated the lower sections of some tributaries. If flows were
increased into these pond series, it would also reduce peak flows in the mainstem
Yankee Fork, resulting in a reduction in sediment transport capacity and lower
flow velocities, which would improve spawning gravel retention and juvenile fish
movement. All relevant environmental parameters, such as those used in NOAA
Fisheries (1996) Matrix of Pathways and Indicators or U.S. Fish and Wildlife
Service’s (1998) Matrix of Diagnostics/Pathways and Indicators, should be
measured prior to implementation of any rehabilitation project to characterize the
current environmental conditions. This information provides an environmental
“baseline” that can be used to predict the effects of rehabilitation actions, and to
detect changes following implementation of the actions (i.e., effectiveness
monitoring).

3. Jordan Creek Reach JC-1: A reach assessment is not necessary to address the
localized anthropogenic impacts in this reach. Modifications to localized channel
constrictions (i.e., mine tailing and road embankments) could be pursued on a
case-by-case basis dependent on landowner cooperation. Replanting riparian
vegetation (i.e., 30-foot buffer zone) to improve channel boundary roughness and
ecologic connectivity could also be considered. It is unlikely these actions would
result in a reach-scale improvement that would significantly increase juvenile
rearing habitat. Essentially, the in-stream bedforms and structure and resulting
habitat are within the range of variability that should be expected for the channel
type and physical characteristics. Also, it is unlikely that project implementation
is feasible where placer mining activities continue (or are anticipated in the near
future). All relevant environmental parameters should be measured as part of any
alternatives analysis to characterize environmental baseline conditions to predict
potential effects of any action and for future effectiveness monitoring.

4. Yankee Fork Reach YF-4: Physical and ecological processes are negatively
impacted primarily from past timber harvests along the valley bottoms and
margins. The riverine system appears to be on a recovering trend as vegetation
progresses through varying successional stages, albeit at a slower rate due to
continued recreational and private landowner usage. Maintaining and actively
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managing a riparian corridor (i.e., about 100-foot buffer zone) along both sides of
the channel to insure proper species assemblage and improve growth rates would
be an appropriate approach for long-term rehabilitation. Addressing localized
constrictions along the channel (i.e., levee, deflection berm, and bridge crossings)
and identifying potential locations for large wood placements could be pursued on
a case-by-case basis dependent on landowner cooperation. All relevant
environmental parameters should be measured as part of any alternatives analysis
to characterize environmental baseline conditions to predict potential effects of
any action and for future effectiveness monitoring.

5. Yankee Fork Reach YF-6: Physical and ecological processes have been
negatively impacted primarily from past timber harvest along the valley bottoms
and margins. The riverine system appears to be on a recovering trend as the
vegetation progresses through varying successional stages. Active management of
these stands to insure proper species assemblage and improve growth rates would
be an appropriate approach for long-term rehabilitation. Potential short-term
rehabilitation approaches to increase availability of wood to the system could be
pursued on a case-by-case basis which includes: (1) ensuring that wood and
sediment inputs from tributaries are not impeded by obstructions (i.e., undersized
culverts), and (2) wood placement along the channel and floodplain if the
anticipated ecologic benefits outweigh the disturbances to the channel or
floodplain. All relevant environmental parameters should be measured as part of
any alternatives analysis to characterize environmental baseline conditions to
predict potential effects of any action and for future effectiveness monitoring.

6. Jordan Creek Reach JC-2: A reach assessment is not necessary to address the
localized anthropogenic impacts in this reach. Specific alternatives could be
pursued on a case-by-case basis to address the localized anthropogenic
disturbances that constrict the channel and/or affect channel boundary roughness
and ecological connectivity. Essentially, the in-stream bedforms and structure and
resulting habitat are within the range of variability that should be expected for the
channel type and physical characteristics. All relevant environmental parameters
should be measured as part of any alternatives analysis to characterize
environmental baseline conditions to predict potential effects of any action and for
future effectiveness monitoring.

7. Yankee Fork Reaches YF-5 and YF-1: These geomorphic reaches are primarily
Chinook salmon and steelhead migratory corridors. In these reaches the river
flows through V-shaped canyons that have bedrock type channels with
predominantly step-pool bedforms. There are no anthropogenic features that
significantly impact reach-scale channel processes. Therefore, no further
assessments are recommended.
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1. Overview

The Bureau of Reclamation (Reclamation) and Bonneville Power Administration
contribute to the implementation of salmonid habitat improvement projects in the upper
Salmon subbasin to help meet commitments contained in the 2010 Supplemental Federal
Columbia River Power System (FCRPS) Biological Opinion (BiOp) (NOAA Fisheries
2010). The BiOp includes a Reasonable and Prudent Alternative (RPA), or a suite of
actions, to protect listed salmon and steelhead across their life cycles. Habitat
improvement projects in various Columbia River tributaries are one aspect of this RPA.
Reclamation provides technical assistance to states, tribes, federal agencies, and other
local partners for identification, design, and construction of stream habitat improvement
projects that primarily address streamflow, access, entrainment, and channel complexity
limiting factors. Reclamation’s contributions to habitat improvement are all meant to be
within the framework of the FCRPS RPA or related commitments. This Tributary
Assessment (TA) provides scientific information for the Yankee Fork of the Salmon River
(Yankee Fork) watershed that can be used to address key limiting factors to protect and
improve survival of salmon and steelhead listed under the Endangered Species Act (ESA).

The TA is a first step in an approach to evaluate physical and ecological processes
occurring at the tributary-scale. The intent is to focus recovery efforts toward the most
appropriate spatial scales (i.e., reach or project area) that have the greatest potential to
benefit ESA-listed fish species (Figure 1). Additional steps may include reach
assessments to further evaluate how physical and ecological processes are affected at the
reach-scale or alternatives evaluation, leading to design and construction at the project-
scale. Relevant environmental parameters, such as those used in NOAA Fisheries (1996)
Matrix of Pathways and Indicators, should be measured prior to implementation of any
rehabilitation project to characterize the current environmental conditions. This
information provides an environmental “baseline” that can be used to predict the effects of
rehabilitation actions, and to detect changes following implementation of the actions (i.e.,
effectiveness monitoring).
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Figure 1. Flow chart illustrating an approach to assess and develop potential rehabilitation
actions.

1.1 Purpose

This TA evaluates tributary-scale features and processes for the purpose of understanding
how these relatively large-scale components affect physical and ecological processes, and
to identify geomorphic reaches with potential for habitat improvement efforts.
Subsequent reach-scale and project-scale assessments can focus on smaller-scale
components that affect physical processes within valley segments and/or geomorphic
reaches that are most suitable for habitat improvement and have the greatest potential to
address limiting factors.

This assessment also attempts to answer specific questions that have been previously
identified by the Independent Scientific Review Panel:

1. Is there enough information to evaluate and prioritize proposed actions relative to
each other within the Yankee Fork watershed? An analysis of watershed
conditions was completed using NOAA Fisheries’ (1996) matrix of pathways and
indicators to identify potential systemic problems within the watershed (Section 7:
Watershed Condition). Further analysis was completed to delineate and prioritize
geomorphic reaches based on the potential to improve reach-scale processes that
address key limiting factors to protect and improve survival of salmon and
steelhead (Section 8: Valley Segments and Geomorphic Reaches).
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2. What are the existing fish habitat conditions in terms of quality, quantity, and
usage? Information on historic and present fish usage was completed at the
watershed-scale (Section 6: Watershed Fish Usage and Supplementation). Fish
usage, habitat quality and quantity, and geomorphic processes are discussed at the
geomorphic reach-scale (Section 8: Valley Segments and Geomorphic Reaches).

3. Have monitoring and evaluation plans been developed and will they be provided?
Information on the supplementation and habitat enhancement programs, and
monitoring efforts was completed at the watershed-scale (Section 6: Watershed
Fish Usage and Supplementation). Evaluation of existing fish populations,
specifically juvenile production, are identified as a data gap because analysis of
existing fisheries data has not been completed (Section 1.3: Limitations and Data
Gaps).

4. What are the impacts and effects from mercury and selenium contamination, if
any? Analysis of the impacts and effects of mercury and selenium was completed
at the watershed-scale (Section 7.4: Water Quality and Quantity).

Additional questions identified by the Independent Scientific Review Panel that are not
addressed as part of this assessment, but should be considered at the reach- or project-
scale include the following:

5. Is there enough information to describe and evaluate existing fish populations
(Juvenile production specifically)?

6. What are the quantitative biologic objectives of any proposed actions?

7. What are the plans for addressing land access and long-term conservation
easements in areas where actions are proposed (long-term sustainability of
restoration)?

8. What are the benefits and risks associated with proposed actions to fish and
wildlife populations/resources?

1.2 Methodology

Work described in this report was accomplished by a multidisciplinary team with
expertise in fisheries, hydrology, water quality, hydraulics, cultural resources, geology,
and fluvial geomorphology.

Key steps to produce this assessment were to:

e Review existing information to identify data gaps and updates needed to provide
technical information relevant to river process and habitat rehabilitation planning.
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e Evaluate watershed factors that may limit the optimal biological usage (i.e., water
quality).

e Summarize monitoring and evaluation plans presently being conducted in the
watershed and proposed future monitoring and evaluation plans.

e Utilize geologic and geomorphic mapping, historical channel migration, and one-
dimensional hydraulic modeling to evaluate the coarse-scale habitat-forming
physical processes and disturbance regimes from both historical and contemporary
contexts.

e Delineate and characterize geomorphic reaches on the basis of geomorphic
settings, hydrology, and sediment transport function.

e Describe historic and current fish usage at the watershed-scale, and current fish
usage in each geomorphic reach.

e Sequence geomorphic reaches on the basis of physical and ecological processes,
and their potential to be physically modified to address the limiting factors.

Key data sets developed and/or utilized in this assessment include 2009 and 2010 LiDAR
(light detection and ranging) data and aerial photography, historical aerial photography
(1945, 1952, 1966, 2004, and 2010), mining claim plat map (1935), historical channel
mapping (1935, 1945, 1953, 1966, 2004, and 2010), geologic mapping (USGS 1995 and
Link and Janecke 1999), and watershed-scale mapping of roads, fire history, timber
harvest, vegetation, and land use by the U.S. Forest Service (USFS), Salmon-Challis
National Forest. In addition, detailed surficial geologic maps were developed specifically
for this assessment. A summary of available geographic information system (GIS) data is
contained in Appendix A; and a map atlas (Yankee Fork Tributary Assessment Map Atlas)
was developed to accompany this TA.

1.3 Limitations and Data Gaps

This report is intended for use by interdisciplinary scientists, engineers, and planners
focusing on river processes and fish habitat recovery and rehabilitation efforts.
Conclusions from this TA are intended to guide future Reach Assessments and project
development as one tool among many others. The primary use of the TA should be to
guide habitat recovery actions toward valley segments and/or geomorphic reaches that
have the greatest potential to improve physical and ecological processes that benefit the
fish species of concern. This document should not be used exclusively as the basis for
project design. Detailed reach and/or site-specific analyses should be conducted to
identify the appropriate suite of actions, refine conceptual plans, and develop detailed
designs for implementation.
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The Independent Scientific Review Panel identified eight questions that in their view need
to be answered in order to evaluate and prioritize proposed projects in the Yankee Fork
subbasin (Review of the Yankee Fork Floodplain Restoration Project Implementation Plan
for 2008 — 2018 [ISRP 2008]). Four of these questions are addressed in this document
that pertain to (1) prioritizing geomorphic reaches; (2) documentation of existing habitat
conditions; (3) monitoring and evaluation; and (4) water quality, specifically mercury and
selenium effects and impacts.

The other four questions that are not addressed in this document pertain to (5) existing fish
populations, specifically juvenile production; (6) quantitative biologic objectives for any
proposed actions; (7) long-term land access and restoration sustainability; and (8) benefits
and risks of proposed actions.

Item (5) existing fish populations, specifically juvenile production, are a data gap due to
the lack of analysis of existing fisheries data. There have been over 20 years of fisheries
data collected in the Yankee Fork and additional data is presently and will continue to be
collected. An analysis of available data is recommended to address, at a minimum, the
following: (a) condition of existing fish populations, (b) fish population trends, (c)
juvenile outmigration and retention, (d) effects of fish supplementation, (e) comparison of
fish populations with similar watersheds (reference watersheds), and (f) determination of
in-basin and out-of-basin effects.

The other items (Items 6, 7, and 8) need to be addressed at the appropriate spatial scale.
Rehabilitation actions are typically implemented at the reach- or project-scale. Baseline
data, including biologic, ecologic, and physical conditions should be collected prior to any
actions. Analysis of the baseline data can be used to help quantify the biological
objectives and the benefits/risks associated with an action. In reference to “long-term”
sustainability of a rehabilitation action, this item is project specific as it pertains to land
access. Each rehabilitation action will need to be defined based on the expected project
life and negotiated with individual landowners.

2. Introduction

2.1 Geographic Location

The upper Salmon subbasin is the largest in the Salmon River watershed and drains an
area of about 14,000 square miles (mi?) (NWPC 2004). The Yankee Fork is located in
Custer County, Idaho, and constitutes one of the major tributaries to the Salmon River.
The Yankee Fork drainage area covers about 122,000 acres and the river flows south
about 28 miles from its headwaters in the Salmon-Challis National Forest to the Salmon
River near river mile (RM) 368 near Sunbeam, Idaho (Figure 2).
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2.2 Demographics

Custer County is a rural mountain county that was established in 1881 (hamed for the
General Custer Mine). The county seat is located in Challis, which is also the center of
the county’s population (http://www.usa.com/Custer-county-id.htm). According to the
2010 census, the county has a population of 4,368
(http://quickfacts.census.gov/qfd/states/16/16037.html).

The Federal Government manages over 93 percent of the land base of the county. In 2005
to 2009, the leading industries in Custer County were agriculture, forestry, fishing and
hunting, and mining. Among the employed sector, 52 percent were private wage and
salary workers; 27 percent were Federal, State, or local government workers; and 20
percent were self-employed (http://factfinder.census.gov).
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Figure 2. Yankee Fork watershed location within the upper Salmon subbasin.
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2.3 Fish Species of Interest

The Yankee Fork watershed fish species of interest are spring/summer Chinook salmon
(Oncorhynchus tshawytscha), summer steelhead (Oncorhynchus mykiss), bull trout
(Salvelinus confluentus), Westslope cutthroat trout (Oncorhynchus clarki lewisi), and
Pacific lamprey (Entosphenus tridentatus).

Spring/summer Chinook salmon are part of the Snake River Evolutionary Significant
Units. The Snake River spring/summer Chinook were listed as endangered by NOAA’s
National Marine Fisheries Service (NOAA Fisheries Service) on April 22, 1992 (57 FR
57051) and their threatened status was reaffirmed on June 28, 2005 (70 FR 37160). The
Yankee Fork population is a spring run and is one of eight remaining populations in the
upper Salmon River Major Population Group (ICTRT 2010). The Yankee Fork
population is small and is made up of just one Major Spawning Area, which encompasses
the entire Yankee Fork watershed. Snake River spring/summer Chinook salmon is a focal
species for Reclamation under the BiOp, and their distribution within the Yankee Fork
watershed is provided in Figure 3.

The Yankee Fork summer steelhead population is part of the Snake River basin Distinct
Population Segment (DPS) (CRHRP 2009a). The Snake River basin steelhead DPS was
listed as threatened on August 18, 1997 (62 FR 43937) and their threatened status was
reaffirmed on January 5, 2006 (71 FR 834).

Bull trout in the Columbia River were listed as threatened on June 10, 1998 (63 FR
31647). The Columbia River population includes bull trout in the Columbia River Basin
and its tributaries within the United States with the exception of those bull trout
constituting a separate DPS in the Jarbidge River in Nevada. The Yankee Fork bull trout
population has both resident and migratory life history patterns.

Westslope cutthroat trout are not an ESA-listed species. In 2003, the U. S. Fish and
Wildlife Service (USFWS) determined that westslope cutthroat trout did not warrant
listing as a threatened species under the ESA because abundant, stable, and reproducing
populations remain well distributed throughout its historic range. However, it is
considered a sensitive species by the USFS, Region 4, and the Yankee Fork has been
identified as a “key” watershed for this species (USFWS 1999).

Pacific lamprey are not an ESA-listed species, they are a state-listed endangered species in
Idaho, designated as a tribal trust species, and a species of special concern for the USFWS
(USFWS 2010) and are a tribal cultural resource for subsistence, ceremonial, and
medicinal purposes.
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2.4 Chinook Salmon and Summer Steelhead Limiting
Factors

Limiting factors are the “condition that limits the ability of habitat to fully sustain
populations of salmon” (State of Washington 1998 Engrossed Substitute House Bill
77TRCW). Limiting factors that were identified in the Draft Salmon Subbasin Assessment
(NWPC 2004) for the Yankee Fork watershed generally included habitat fragmentation
and connectivity, habitat quantity and quality, and water quality. Habitat fragmentation
and connectivity, and habitat quantity and quality are presently the primary limiting
factors (Table 2) within the Yankee Fork watershed affecting the abundance, productivity,
spatial structure, and genetic diversity of the fish species of concern.

Presently, water quality does not negatively impact the fish species of concern (IDEQ
2003; SBT 2011; Appendix B). Past and ongoing mining activities have impacted the
system a great deal. However, these impacts have been most prominent in habitat
disturbance and connectivity. Sediment surveys have shown that while there are areas of
concern, generally there is a low risk associated from chemical contamination.

Table 2. Summary table of Yankee Fork watershed limiting factors and casual factors.

Limiting Factors | Causal Factors

The relocated channel through the dredge tailings has resulted in a simplified channel
configuration that confines flows within the channel and between dredge tailings with
little channel/floodplain interactions. Historic floodplain areas along the Yankee Fork
between Jordan Creek and West Fork of the Yankee Fork (West Fork) have been
disconnected by dredge tailings. These floodplain areas provided important high-water
refugia and rearing habitat for juveniles during biologically significant flows.

Habitat
fragmentation and
connectivity

Dredge tailings have disconnected (isolated) Silver Creek and Jerrys Creek from the
Yankee Fork. In addition, some culvert crossings have been identified by USFS as
potential fish passage barriers between tributaries and the Yankee Fork on public lands.
Other crossings on private lands have not been evaluated for fish passage barriers and
are considered a data gap.

Placer mining (i.e., dredging) has altered the fluvial processes that create and maintain
complex habitat units. The mining activities have resulted in the removal of riparian
vegetation and relocation of the channel through dredge tailings. The most significant
impact areas are between Jordan Creek and the West Fork along the Yankee Fork; and
to a lesser degree, the dredge tailings from the West Fork to Pole Flat Campground
along the Yankee Fork, and some locations along Jordan Creek.

Habitat quantity
and quality
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3. Regional Characteristics

3.1 Setting

The Yankee Fork watershed is within the Northern Rocky Mountains physiographic
province which is characterized by a rugged, mountainous landscape that has been
dissected by fluvial and glacial erosion (Fenneman 1931). Ecoregion classifications for
this area are (1) the Challis Volcanic section of the Middle Rocky Mountain Steppe-
Coniferous Forest-Alpine Meadow Province (Bailey’s classification), and (2) the Idaho
batholith (Omernik’s classification). Vegetation compositions are generally grand fir and
Douglas-fir, and at higher elevations Engelmann spruce and subalpine fir occurs.
Ponderosa pine, shrubs, and grasses grow in deep canyons (www.nationalatlas.gov).

3.2 Geology

Dominant geologic deposits found in Central Idaho (which are discussed in more detail in
Appendix C) include Quaternary alluvium, Tertiary volcanic and plutonic rocks,
Cretaceous intrusive rocks, and Paleozoic and Precambrian sedimentary and metamorphic
rocks (Figure 4). The plutonic and intrusive rocks are generally medium- to coarse-
grained granitic rocks of intermediate composition. Volcanic rocks range from lava flows
(fine-grained basalt) to ash-flow tuffs (unsorted, consolidated pyroclastic rocks) to
volcaniclastic deposits (unsorted, poorly consolidated to unconsolidated mixes of volcanic
and other rock fragments). Sedimentary rocks are generally of marine origin and include
carbonate and clastic rocks that are fine- to medium-grained limestones, dolomites, and
sandstones. Finally, the metasedimentary rocks are generally fine grained quartz and
shale that have undergone metamorphism during multiple episodes of folding, faulting,
and intrusion (USGS 1995; Link and Janecke 1999).

Many, if not all, of these geologic formations have been displaced by the northeast
trending Trans-Challis fault system that cuts across Central Idaho. This fault zone
essentially imparted a controlling effect on the location of volcanic vents, dikes, faults,
and mineralization during the Tertiary age Challis VVolcanics episode (Mcintyre et al.
1982; Kiilsgaard et al. 1986; Janecke 1992). Volcanic landforms created during the
Challis Volcanics episode have strongly influenced the locations and drainage patterns of
waterways by filling-in canyons with volcanic deposits and from subsidence as magma
chambers were vacated during volcanic eruptions.

Alpine glaciations have sculpted the mountainous regions of Central Idaho. Known
glaciations include the Potholes glaciation about 20 ka (one ka = one thousand years ago),
Copper basin glaciation about 40 ka, and Pioneer glaciation greater than 140 ka (Borgert,
Lundeen, and Thackray 1999; Evenson, et al. 1982). Erosion by the alpine glaciers
created features like horseshoe-shaped, steep-walled hollows (cirques) high on the side of

January 2012 19



Yankee Fork Tributary Assessment

mountains, and long U-shaped valleys (troughs). Some constructional landforms
deposited by the glaciers include crescent-shaped ridges (moraines), terraces along valley
walls, and outwash plains on the valley floors. Glacial erosion and deposition can
strongly influence drainage patterns at the watershed-scale and imparts controls on valley
bottom widths and channel confinement at the valley segment-scale.

Known active faults in the region are presently associated with Basin-and-Range type
normal faults that trend north-northwest to northwest. This area of active faults were
grouped together as the Central Idaho Seismic Zone that has relatively high earthquake
activity along at least six major faults (Madison, Centennial, Beaverhead, Lemhi, Lost
River, and Sawtooth faults). Some earthquakes in this seismic zone have produced strong
ground motions (or shaking) that have historically triggered landslides and debris flows
(IBHS 2009). In the Yankee Fork watershed for example, an ancient landslide once
dammed the Yankee Fork downstream of Fivemile Creek in a manner similar to the
Hebgen Lake landslide that dammed the Madison River in Montana, but on a smaller
scale (USFS Five Mile Geological Area marker). The Hebgen Lake landslide was
triggered by an earthquake that generated strong ground motions in 1959 (IBHS 2009).
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Figure 4. Bedrock and structural geology in the Challis 1° X 2° Quadrangle (USGS 1995).

3.3 Climate

Emmett (1975) described the climate of the upper Salmon River as being influenced by
pacific maritime air borne eastward on the prevailing westerly winds. In the winter
months, the Aleutian low dominates the weather and produces cloudiness and abundant
precipitation. During the summer months, the Pacific high dominates with fair weather,
except when moisture-laden air from the Gulf of Mexico is brought in from the south at
high levels to produce thunderstorms.

Precipitation is generally enhanced by terrain-enforced uplift of the moist airmasses.
Resulting average annual precipitation locally exceeds 60 inches but decreases to 15
inches in “rain shadow” canyon bottoms. Weather is characterized by long, harsh winters
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and short, cool, dry summers. The majority of precipitation is in the form of snow
between the middle of October to the middle of May. Precipitation events during the
winter can have a long duration, continuing for more than 24 hours. Spring and summer
thunderstorms of high intensity and short duration (less than one hour) can also occur.
Temperatures range from minus 50° F to 95° F. Freezing temperatures may occur
throughout the year.

Climate projections for the region are that average mean-annual temperature will increase
and that the mean-annual precipitation will not change significantly through the 21%
Century. Hydrology is expected to be affected in various ways including warmer
temperatures expected to diminish snow accumulation and the availability of snowmelt to
sustain runoff. Decreased snowpack volume could also result in decreased groundwater
infiltration, runoff, and ultimately decrease contribution to baseflows in rivers. However,
it is notable that the northern and higher elevations may experience net increases in
snowpack, reflecting a general trend toward increasing total precipitation with the
projected warming (Reclamation 2011).

4, Cultural Resources and History

4.1 Cultural Resources

The Cultural Resources Inventory Report (Appendix D) documents the range of human
use within the Yankee Fork watershed. In practice, cultural resources are categorized into
(1) prehistoric resources that represent Native American cultures and societies; (2) historic
resources that are sites or properties at least 50 years old; and (3) ethnographic resources
that are important to contemporary communities.

41.1 Prehistoric Overview

Archaeological evidence indicates humans were present in southern Idaho at the end of
the Pleistocene at least 12,500 years ago. These big-game hunters travelled from place to
place following their prey and taking advantage of other food and material resources when
they were available. The climate changed gradually as the Ice Age ended, giving way to
more mild and temperate conditions. As the environment shifted, so did the resources.
Some animals moved out of the Salmon River Mountains area in an attempt to stay with
cooler temperatures, while other plants and animals better adapted to warmer conditions
moved in. People also adapted to the changing environment to survive, and their
technologies eventually advanced as well. Hunting implements moved from atlatl (spear-
thrower) and dart to bow and arrow as the size and speed of the prey changed from larger
to smaller. People also began to focus more on plants and fish for food. These activities
and the lifestyles they were associated with are found now as archaeological remains.
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4.1.2 Historic Overview

The Lewis and Clark Corps of Discovery passed through central Idaho in 1805 after
crossing the continental divide from the east. It was likely the first contact with Euro-
Americans for the local Shoshoni, though impacts of Spanish explorations to the south
had already changed their lifestyle with the addition of the horse, which was in wide use.
Reports from Lewis and Clark on the abundance of fur-bearing animals west of the divide
spurred the business of fur trade, and independent fur trappers, as well as several
companies (including the Hudson Bay Company and The American Fur Company), made
their way into the northwest to explore and exploit the region. In 1822, fur trappers and
the Hudson Bay Company began to move into the Salmon River Mountain region, where
certain animal populations began a rapid decline due to over-hunting. The discovery of
gold in California in 1848 began a western mining craze, leading to an influx of
prospectors into Idaho and the discovery of gold there. The increased mining activities
along the Yankee Fork necessitated the development of towns and the area’s population
grew, bringing both the perks and trials of “civilization.” A small Chinese contingent
made Custer their home. The Yankee Fork area today is largely defined by its mining
history and its gold dredge, though other historic influences (i.e., Civilian Conservation
Corps and USFS) helped shape the character of this place.

4.1.3 Ethnographic Overview

A number of different aboriginal groups have occupied the Salmon River country.
Located at the convergence of two different cultural regions—the Plateau and Great
Basin—occupants of this area were influenced by both ways of life and could draw from
each the things that most enhanced their own way of living. The group that would later be
identified at contact as the Sahaptin-speaking Nez Perce occupied parts of the lower
Salmon River and into the lower Snake River basin. Another culture, identified over eight
thousand years of continued occupation of the upper parts of the Salmon River, would
become known as the Numic-speaking Northern Shoshoni (the local tribe was known as
the Tukudeka, or Sheepeaters). By the contact period, a Northern Paiute tribe known as
the Bannock had also taken up residence in the upper Snake River and Salmon River
areas. These Shoshone and Bannock bands interacted regularly, and despite speaking
different languages, generally lived similarly. All of these tribes contribute to the story of
the Yankee Fork area, both in the past and in the present. Contemporary use by Shoshone
Bannock Tribal members of the waters and lands within the Yankee Fork drainage include
hunting for elk, deer, moose, bighorn sheep, salmon and other fishing, subsistence,
camping, and collection of plants for medicinal purposes. The Yankee Fork area also
contributes to the continuing practice of ceremonial activities, the sharing of lege