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INTRODUCTION

This document transmits the U. S. Fish and Wildlife Service's (Service) biological opinion (BO)
based on our review of the proposed Yakima Fisheries Project (Project) located in Benton and
Kittitas Counties, Washington, and its effects on the threatened bull trout (Salvelinus
confluentus). On ill4ay 24,2007 the Service received your completed biological assessment (BA)
and request for formal consultation. This consultation was conducted in accordance with Section
7 of the Endangered Species Act (ESA or Act) of 1973, as amended (16 U. S. C. 1531 et seq.).
The objective of the following BO is to determine whether the proposed Project is likely to
jeopardize the continued existence of the middle Columbia River interim recovery unit of bull
trout. The standards for determining jeopardy are described in Section 7(a)(2) of the Endangered
Species Act and further defrned in 50 C.F.R.402.14.

The Bonneville Power Administration (BPA) is providing funding to the Yakama Nation (YN)
for ongoing studies, research, and artificial production of spring, summer, and fall Chinook
(Oncorhynchus tshqwytscha), and coho (Oncorhynchus kisutcft) salmon throughout the Yakima
River Basin as part of the Yakima/Klickitat Fisheries Project. This BA covers Project actions in
the Yakima basin through 2071;; actions in the Klickitat basin will be addressed separately. The
Project would involve a series of actions including collecting broodstock, incubating eggs and
rearing f.y itr hatcheries, acclimating and releasing smolts, and studying the natural production,
ecological interactions, long-term fitness, and culturing/genetics of the fish. The YN and the
Washington Department of Fish and Wildlife (WDFW) jointly manage the project, with the YN
as lead agency. WDFW and the YN are the fisheries co-managers for the anadromous fish stocks
in these basins.

This BO is based upon information provided in the BA for species under U. S. Fish and Wildlife
Service jurisdiction received from BPA, published literature and unpublished reports, and the
proposed and final rules for listing the bull trout, and the draft Recovery Plan for bull trout
(especially the chapter for the middle Columbia River recovery unit). A complete administrative
record of this consultation is on file in the Central Washinston Field Office (CWFO) in
Wenatchee.

Consultation History
The following chronology documents the consultation process which culminated in the following
BO for bull trout.

On June 10, 1998, the Service issued a Final Rule listing the Klamath and
Columbia River Distinct Population Segments (DPS) of bull trout as thleatened
species. This listing was superseded on November 1,1999, when the Service
listed the bull trout as threatened throushout the coterminous United States (64

FR s8910) .

On November 30, 2006, the BPA, National Marine Fisheries Service, WDF'W,
YN, and the Service met to discuss and leview the Project, and to strategize how

1 .

2.



4.
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to complete permitting prooedures. Over the next few months the Service and
BPA communicated several times to develop the BA outline and a matrix to

facilitate analysis of Proj ect effects.

On May 3,2007,the BPA submitted a draft BA for the proposed project and

requested feedback from the Service. We provided comments shortly thereafter.

On May 24,,2007,fhe Service received from BPA a final BA and a request for

formal consultation under theAct.

On June 2I,200'7 ,the Service and BPA agreed that the BA was complete and that
the Service would begin the BO shortly.



BIOLOGICAL OPINION

I Description of the Proposed Action.

The Project contains many elements involving four salmon species. Activities are planned for
numerous locations throughout the Yakima basin. Most of the spring, suÍtmer, and fall Chinook
salmon activities are continuations or expansions of existing programs. All components will use
existing infrastructure. No new hatcheries or construction is included. As described in the BA,
step 1 phase 1 (program feasibility studies between 1999 and2004) was previously consulted on
(Service reference l-9-99-I-131). The Project also includes a coho salmon component described
as step 1 phase 2. The Project does not include future activities, described in the BA as step 2, or
as the Yakima Coho Master Plan.

This consultation only applies to the BPA-funded Project activities, many of which are supported
bypre-existing facilities not funded by BPA, including some located outside of the Yakima
basin. None of these other facilities is part of the "larger action" as defined in 50 C.F.R.402.14,
such as a Federal or State hatchery where some Project eggs are incubated, a Bureau of
Reclamation or Public Utility District dam where some Project broodstock are collected, et cetera
(see Description of the Proposed Action). The effects of Project activities conducted at these
locations are evaluated in this BO, but this BO does not provide blanket coverage under Section
7 to the organizations that fund, or the programs that operate, those other facilities.

In order to facilitate the analysis during consultation, the BPA and the Service jointly developed
a table including the Project activities, location, and possible consequences for bull trout. This
table is included in the BO as Appendix C. For complete details, refer to the BA. A summary of
Project actions is provided below.

o Broodstock collection: this activity will occur at several existing locations, most of which
are on the lower Yakima River. Two other locations include Cowiche Dam (Naches
River mile 3 near Naches), Rosa Dam (Yakima River mile 128 below Ellensburg).

o Adult releases: this activity will occur throughout the Yakima basin and will generally
involve up to 20 adults per location. With the exception of Ahtanum Creek, this activity
will occur in streams where bull trout are not known to exist currently.

o Juvenile rearing: this activity will occur at existing hatcheries in Columbia basin,
including some located outside the Yakima basin.

o Juvenile acclimation and release: this activity will occur in the lower Yakima basin for
summer and fall Chinook, and in the mid and upper Yakima basin for spring Chinook and
coho. Release numbers will vary from about 1,000 up to 250,000 fish. Most of these
sites will be located several miles downstream from bull trout spawning and rearing
locations.

o Juvenile collection: this activity will occur at several existing fish traps at dams or screw
traps throughout the Yakima basin, generally in lower sections of larger rivers.

o Juvenile surveys: this activity will occur in most or all coho release areas using standard
field techniques ranging from snorkeling to electrofishing.



. Spawning surveys: this activity will occur in the lower Yakima basin for summer and fall

Chinook, and in the mid and upper Yakima basin for spring Chinook and coho.

o Radio tracking adult salmon: this activity will occur at existing dams using radio

telemetry equiPment.
o predator surveys: this activity will occur in the lower and middle Yakima mainstem river

and will involve collection of and stomach content analysis from pikeminnow and other

species, not bull trout.
o Non-target taxa monitoring: this activity will occur throughout the Yakima basin,

including small tributaries where bull trout are known to exist, usually by collecting

juvenile fish and comparing growth indices, presence versus absence, etc.

o Domestication research: this activity will occur throughout the Yakima basin, generally in

lower sections rivers and large streams, usuallyby collecting adult salmon in nets or by

angling.
o Residual/precocial monitoring and competition indices: this activity will occur

throughout the Yakima basin and will include snorkeling, electrofishing, stomach content

analysis, and microhabitat surveys.
o Stream sediment impact monitoring: this activity will occur throughout the Yakima basin

and will collect gravel samPles.
o Carcass distribution: this activity will occur in tributaries, side channels and beaver ponds

of upper Yakima River, Naches River, and Little Naches River.

The project does not include new construction or significant habitat alteration' Compared to

some programs which include hatchery activities, the Project does not include substantial spatial

or temporal overlap with critical components of the bull trout life-cycle, complete passage

blockage, major surface water diversion and stream bypass, etc. However, the Project does

include several components, spread out over alarge area, where direct and indirect harm may

occur to individual bull trout.

This consultation is limited to activities which can be described in sufficient details and will be

implemented in the foreseeable future. Therefore its duration is limited. Because some aspects

of the project are experimental, future Project activities are expected to change in ways that have

yet to be determined. Regardless of future Project changes, ne\M consultation will be needed in

ZOl1. As described below, project effects on bull trout and their critical habitat are minor.

Therefore the Service anticipates that limiting the duration of this consultation is appropriate and

would not result in significant additive adverse effects on bull trout or their critical habitat that

rnight otherwise be obscured by conducting a follow-up consultation in the future as the program

changes.

1.1 Definition of the Action Area
The action area is defined as all areas to be affected directly or indirectly by the Federai action

and not merely the immedi are areainvolved in the action (50 C.F.R. 402.02). The action area for

this consultation is the Yakima River from the mouth extending upstream into numerous

tributaries near their headwaters. Because the Project includes no ne\M construction, and all



significant components will take place in the river, the service does not expect upland
disturbance to result.

2 Status of the Species

2.1 Listing Status
The coterminous United States population of the bull trout (Salvelinus confluentus) was listed as
threatened on November l,1999 (64 FR 58910). The threatened bull trout occurs in the Klamath
River Basin of south-central Oregon and in the Jarbidge River in Nevada, north to various coastal
rivers of Washington to the Puget Sound, and east throughout major rivers within the Columbia
River Basin to the St. Mary-Belly River, east of the Continental Divide in northwestern Montana
(Cavender 1978, Bond I992,Brewin and Brewin 1997 ,Leary and Allendorf 1997).

Throughout its range, the bull trout is threatened by the combined effects of habitat degradation,
fragmentation and alterations associated with: dewatering, road construction and maintenance,
mining, and grazing; the blockage of migratory corridors by dams or other diversion structures;
poor water quality; incidental angler harvest; entrainment (a process by which aquatic organisms
are pulled through a diversion or other device); and introduced non-native species (64 FR
58e10) .

The bull trout was initially listed as three separate DPSs (63 FR 31647,64 FR 17110). The
preamble to the final listing rule for the United States coterminous population of the bull trout
discusses the consolidation of these DPSs, plus two other population segments, into one listed
taxon and the application of the jeopardy standard under Section 7 of the ESA relative to this
species (64 FR 58930):

Although this rule consolidates the five bull trout DPSs into one listed taxon,
based on conformance with the DPS policy for purposes of consultation under
Section 7 of the Act, we intend to retain recognition of each DPS in light of
available scientific information relating to their uniqueness and significance.
Under this approach, these DPSs will be treated as interim recovery units with
respect to application ofthejeopardy standard until an approved recoveryplan is
developed. Formal establishment of bull trout recovery units will occur during the
recovery pl anning process.

Thus, the Service's jeopardy analysis for the proposed Project is done at the scale of the
Columbia River DPS.

2.2 Cunent Status and Conservation Neecls
A summaly of the current status and conselation needs of the bull trout within these units is
provided below. A comprehensive discussion of these topics is found in the Service's draft
recovery plan for the bull trout (USFWS 2002a; 2004a,b).



The habitat conservation needs of the bull trout are generally expressed as the four Cs--cold,

clean, complex, and connected habitat. Cold stream temperatures, clean water quality that is

relatively free of sediment and contaminants, complex channel characteristics (including

abundant large wood and undercut banks), and large patches of such habitat that are well

connected by unobstructed migratory pathways are all needed to promote conservation of bull

trout at multiple scales, ranging from the coterminus United States to local populations. The

recovery planning process for the bull trout (USFWS 2002a;2004a, b) has also identified the

following conservation needs for the bull trout: 1) maintain and restore multiple, interconnected

populations in diverse habitats across the range of each interim recovery unit; 2) preserve the

ãiversity of life-history strategies; 3) maintain genetic and phenotlpic diversity across the range

of each interim recovery unit; and 4) establish a positive population trend'

Central to the survival and recovery of the bull trout is the maintenance of viable core areas

(USFWS 2002a,2004a,b). A core area is defined as a geographic area occupied by one or more

local bull trout populations that overlap in their use of rearing, foraging, migratory, and

overwintering habitat, and in some cases in their use of spawning habitat. Each of the interim

recovery units listed above consists of one or more core areas. About 114 core areas are

recognized across the coterminus United States range of the bull trout (USFWS 2002a;2004a,b).

As noted above, in recognition of available scientific information relating to their uniqueness and

significance, five segments of the coterminous United States population of the bull trout are

considered essential to the survival and recovery of this species and are identified as interim

recovery units: 1) Jarbidge River; 2) Klamath River; 3) Columbia River; 4) Coastal-Puget Sound;

and 5) St. Mary-Belly River. Each of these segments is necessary to maintain the bull trout's

distribution, as well as its genetic and phenotypic diversity, all of which are important to preserve

the species' resilience to changing environmental conditions'

2.2.1 Jarbidge River
This interirn recovery unit currently contains a single core area with six local populations' Less

than 500 resident and migratory adult bull trout, including about 50 to 125 spawners, are

estimated to occur within the core area. The current depressed condition of the bull trout in this

interim recovery unit is attributed to the effects of livestock grazitg, roads, angler harvest, timber

harvest. and the introduction of non-native fishes (USFWS 2004a). The draft bull trout recovery

plan identifies the following conservation needs for this unit: maintain the current distribution of

ttt" U.rtt trout within the core area; maintain stable or increasing trends in abundance of both

resident and migratory bull trout in the core area; restore and maintain suitable habitat conditions

for all life history stages and forms; and consele genetic diversity and increase natural

opportunities for genetic exchange between resident and migratory forms of the bull trout.

According to the draft recovery plan, an estimate d 27 0 to 1 ,000 spawning fish per year are

needed to provide for the persistence and viability of the core area and to support both resident

and migratory adult bull trout (USFWS 2004a)'



2.2.2 Klamath River
This interim recovery unit currently contains 3 core areas and 12local populations. The current
abundance, distribution, and range of the bull trout in the Klamath River Basin are greatly
reduced from historical levels due to habitat loss and degradation caused by reduced water
quality, timber harvest, livestock grazing, water diversions, roads, and the introduction of non-
native fishes (USFV/S 2002a). Bull trout populations in this unit face a high risk of extirpation
(USFWS 2002a). The draft bull trout recoveryplan (USFWS 2002a) identifies the following
conservation needs for this unit: maintain the current distribution of the bull trout and restore
distribution in previously occupied areas; maintain stable or increasing trends in bull trout
abundance; restore and maintain suitable habitat conditions for all life history stages and
strategies; conserve genetic diversity and provide the opportunity for genetic exchange among
appropriate core area populations. The draft recovery plan calls for 8 to I 5 new local populations
and an increase in population size from about 3,250 adults currently to 8,250 adults to provide
for the persistence and viability of the 3 core areas (USFWS 2002a).

2.2.3 Columbia River
This interim recovery unit currently contains about 90 core areas and 500 local populations. The
condition of the bull trout within these core areas varies from poor to good but generally all have
been subject to the combined effects of habitat degradation, fragmentation and alterations
associated with one or more of the following activities: dewatering; road construction and
maintenance; mining, a.nd grazing; the blockage of migratory corridors by dams or other
diversion structures; poor water quality; incidental angler harvest; entrainment into diversion
channels; and introduced non-native species. The draft bull trout recovery plan (USFWS 2002a)
identifies the following conservation needs for this unit: maintain or expand the current
distribution of the bull trout within core areas; maintain stable or increasing trends in bull trout
abundance; maintain/restore suitable habitat conditions for all bull trout life history stages and
strategies; and conserve genetic diversity and provide opportunities for genetic exchange.

2.2.4 Coastal-Puget Sound
Bull trout in the Coastal-Puget Sound interim recovery unit exhibit anadromous, adfluvial,
fluvial, and resident life history patterns. The anadromous life history form is unique to this unit.
This interim recovery unit currently contains 14 core areas and 67 local populations (USFWS
2004b). Bull trout are distributed throughout most of the large rivers and associated tributary
systems within this unit. With limited exceptions, bull trout continue to be present in nearly all
major watersheds where they likely occurred historically within this unit. Generally, bull trout
distribution has contracted and abundance has declined especially in the southeastern part of the
unit. The current condition of the bull trout in this interim recovery unit is attributed to the
adverse effects of dams, forest management practices (e.g., timber harvest and associated road
building activities), agricultural practices (e.g., diking, water control structures, draining of
wetlands, channelization, and the removal of riparian vegetation), livestock grazing, roads,
mining, urbanization, angler harvest, and the introduction of non-native species. The draft bull
trout recovery plan (USFWS 2004b) identifies the following conservation needs for this unit:
maintain or expand the current distribution of bull trout within existing core areas; increase bull



trout abundance to about 16,500 adults across all core areas; and maintain or increase

connectivity between local populations within each core area.

2.2.5 St. Mary-BellY River
This interim recovery unit currently contains 6 core areas and 9 local populations (USFWS

2002a). Currently, the bull trout is widely distributed in the St. Mary River drainage and occurs

in neaily all of the waters that it inhabited historically. Bull trout are found only in a 72-mile

reach of the North Fork Belly River within the United States. Redd count surveys of the North

Fork Belly River documented an increase from 27 redds in 1995 to 119 redds in 1999. This

increase was attributed primarily to protection from angler harvest (USFWS 2002a)' The current

condition of the bull trout in this interim recovery unit is primarily attributed to the effects of

dams, water diversions, roads, mining, and the introduction of non-native fishes (USFWS

2002a). The draft bull trout recovery plan (USFWS 2002a) identifies the following conservation

needs for this unit: maintain the current distribution of the bull trout and restore distribution in

previously occupied areas; maintain stable or increasing trends in bull trout abundance; restore

ãnd maintain suitable habitat conditions for all life history stages and forms; conserve genetic

diversity and provide the opportunity for genetic exchange; and establish good working relations

with Canadian interests because local bull trout populations in this unit are comprised mostly of

migratory fish, whose habitat is mostly in Canada.

2.3 Life History and Population Dynamics
Like other salmonids from western North America, the bull trout is a well studied fish species'

Detailed summaries of available information about the diverse life-history strategies exhibited by

bull trout and the resulting variability in population dlmamics are available in the Service's draft

bull trout recovery plan and in the background information for the 5-year status review of the bull

trout. A brief overview of this information is presented in Appendix A.

2.4 Consulted-on Effects

projects subject to Section 7 consultation under the Act have occurred throughout the range of

buli trout. Singty or in aggregatè, these projects could affect the species' status. In order to

assess the effects of preuio.rs actions/projects on bull trout, we incorporate by reference the

Service's Biological Opinion for the Rock Creek Mine in Montana prepared by our Region 6

office (USFWS 2006). In the Status of the Species section of that BO, the Service reviewed 137

BOs produced by the Service from the time of listing in June 1998 until August 2003. The

Service analyzed 24 dilferent activity types (e.g., grazing, road maintenance, habitat testoration,

timber sales, hydropo\¡/er, etc.). Twenty BOs involved multiple projects, including restorative

actions for bull trout.

The geographic scale of projects analyzedin these BOs varied from individual actions (e.g.,

consiruction of a bridge or pipeline) within one basin, to multiple-project actions, occurring

across several basins. Some large-scale projects affected more than one DPS. In summary,

124 BOs (91 percent) applied to activities affecting bull trout in the Columbia River population,

12 BOs (9 percent) applied to activities affecting bull trout in the Coastal-Puget Sound



population, 7 BOs (5 percent) applied to activities affecting bull trout in the Klamath River
population, and 1 BO (less than 1 percent) applied to activities affecting the Jarbidge and St.
Mary Belly populations.

Our aggregate analysis of BOs was also stepped-down from the DPS to the core-area scale
(USFWS 2006). For example, the Rock Creek Mine Biological Opinion included an evaluation
of the Lower Clark Fork River basin from the time of listing until August 2003. Of 37 actions
that occurred in this river basin during this period, the majority (35) involved habitat disturbance
with unquantifiable effects, 16 actions were ongoing, and 21 actions had been completed and
effects were no longer occurring. Similarly, the number of actions, type of actions, and a brief
description of the action was provided for each river basin where bull trout may have been
adversely affected (USFWS 2006).

For each action, the causes of adverse effects were identifìed as were the anticipated
consequences for spawning streams and/or migratory corridors, if possible (in most cases, these
consequences were known). Actions whose effects were "unquantifiable" numbered 55 in
migratory corridors and 55 in spawning streams. The Service also attempted to define the
duration of anticipated effects (e.g., "short-term effects" varied from hours to several months).
Projects likely to result in long-term benefits also were identifìed.

At the time of preparation of the Rock Creek Mine Biological Opinion, all other BOs within the
range of bull trout reached a "no-jeopardy" determination. After reviewing previous BOs, the
Service concluded that the continued long-term survival and existence of the bull trout had not
been appreciably reduced range-wide (USFWS 2006). The Service's assessment of BOs from
the time of listing until August 2003 (137 BOs), confirmed that no actions that had undergone
Section 7 consultation during this period, considered either singly or cumulatively, would
appreciably reduce the likelihood of survival and recovery of the bull trout or result in the loss of
any (sub) populations (USFWS 2006).

Between August 2003 and July 2006, the Service issued 198 additional BOs that included
analyses of effects on bull trout (Brewer, D., USFWS, 2006, pers. comm.). These BOs also
reached "no-jeopardy" determinations, and the Service concluded that the continued long-term
survival and existence of the species had not been appreciably reduced range-wide due to these
actions (USFWS 2006). All BOs issued after July 2006 also reached "no-jeopardy"
determinations.

2.5 Status of Bull Trout Critical Habitat

2.5.1 Legal status
The FWS published a final critical habitat designation for the coterminous United States
population of the bull trout on September 26,2005 (70 FR 56212); the rule became effective on
October 26, 2005. The scope of the designation involved the Klamath River, Columbia River,
Coastal-Puget Sound, and St. Mary-Belly River population segments (also considered as interim



recovery units). Rangewide, the FWS designated 143,218 acres of reservoirs or lakes and 4,813

stream or shoreline miles as bull trout critical habitat.

Although critical habitat has been designated across a wide area, some critical habitat segments

were excluded in the final designation based on the benefits of inclusion versus the benefits of

exclusion (see Section 3(5XA) and Exclusions under Section 4(b)(2) in the final rule). This

process resulted in all proposed critical habitat being excluded in 9 proposed critical habitat

units: Unit 7 (Odell Lake), Unit 8 (John Day River Basin), Unit 15 (Clearwater River Basin),

Unit 16 (Salmon River Basin), Unit 17 (Southwest Idaho River Basins), Unit 18 (Little Lost

River), Unit 21 (Upper Columbia River), tJnít24 (Columbia River), and Unit 26 (Jatbidge River

Basin). The remaining20 proposed critical habitat units were designated in the final rule' It is

important to note that the exclusion of waterbodies from designated critical habitat does not

negate or diminish their importance for bull trout conservation.

2.5.2 Conservation Role and Description of Critical Habitat

The conservation role of bull trout critical habitat is to support viable core area populations

(70 FR 56212). The core areas reflect the metapopulation structure of bull trout and are the

òlosest approximation of a biologically functioning unit for the purposes of recovery planning

and risk ãnalyses. Critical habitat units generally encompass one or more core areas and may

include foraging, migration, and overwintering areas, outside of core areas, that are important to

the survival and recovery of bull trout.

Because there are numerous exclusions that reflect land ownership, designated critical habitat is

often fragmented and interspersed with excluded stream segments. These individual critical

habitat segments are expected to contribute to the ability of the stream to support bull trout

within local populations and core areas in each critical habitat unit.

The primary function of individual critical habitat units is to maintain and support core areas

which 1) contain bull trout populations with the demographic characteristics needed to ensure

their persistence and contain the habitat needed to sustain those characteristics (Rieman and

Mclntyre lg93);2) provide for persistence of strong local populations, in part, by providing

habitat conditions that encourage movement of migratory fish (Rieman and Mclntyre 1993;

MBTSG 1998); 3) are large enough to incorporate genetic and phenotypic diversity, but small

enough to ensure connectivity between populations (Rieman and Mclntyre 1993; Hard 1995;

Healãy and prince i995; MBTSG 1998); and 4) are distributed throughout the historical range of

the species to preserve both genetic and phenotypic adaptations (Rieman and Mclntyre 1993l'

Hard 1995; MBTSG 1998;Rieman and Allendorf 2001).

The Olympic peninsula and Puget Sound Critical Habitat Units are essential to the conservation

of amphidromous bull trout, which are unique to the Coastal-Puget Sound bull trout population.

These critical habitat units contain marine nearshore and freshwater habitats, outside of core

areas, that ar.e used by bull trout from one or more core areas. These habitats, outside of core

areas. contain PCEs that are critical to adult and sub-adult overwintering, migration, and

foraging.
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Within the designated critical habitat areas, the PCEs for bull trout are those habitat components
that are essential for the primary biological needs of foraging, reproducing, rearing of young,
dispersal, genetic exchange, and sheltering. Note that only the PCEs described in paragraphs 1),
2),3), and 4) apply to marine nearshore waters identified as critical habitat; and all except PCE
3) apply to foraging, migration, and overwintering habitat identified as critical habitat.

The PCEs are as follows:
1. Water temperatures that support bull trout use. Bull trout have been documented in streams

with temperatures from32 to 72"F (0 to 22'C) but are found more frequently in temperatures
ranging from 36 to 59"F (2 to 15'C). These temperature ranges may vary depending on bull
trout life-history stage and form, geography, elevation, diurnal and seasonal variation, shade,
such as that provided by riparian habitat, and local groundwater influence. Stream reaches
with temperatures that preclude bull trout use are specifically excluded from designation;

2. Complex stream channels with features such as woody debris, side channels, pools, and
undercut banks to provide a variety of depths, velocities, and instream structures;

3. Substrates of suffrcient amount, size, and composition to ensure success of egg and embryo
overwinter survival, fry emergence, and young-of-the-year and juvenile survival. This should
include a minimal amount of fine substrate less than 0.25 inch (0.63 centimeter) in diameter;

4. A natural hydrograph, including peak, high, low, and base flows within historic ranges or, if
regulated, currently operate under a biological opinion that addresses bull trout, or a
hydrograph that demonstrates the ability to support bull trout populations by minimizing dally
and day-to-day fluctuations and minimizing departures from the natural cycle of flow levels
corresponding with seasonal variation. This rule finds that reservoirs currently operating
under a biological opinion that addresses bull trout provides management for PCEs as
currently operated;

5. Springs, seeps, groundwater sources, and subsurface water to contribute to water quality and
quantity as a cold water source;

6. Migratory corridors with minimal physical, biological, or water quality impediments between
spawning, rearing, overwintering, and foraging habitats, including intermittent or seasonal
barriers induced by high water temperatures or low flows'

7. An abundant food base including terrestrial organisms of riparian origin, aquatic
macroinvertebrates, and forage fish; and

8. Permanent water of sufficient quantity and quality such that normal reproduction, growth, and
survival are not inhibited.
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Critical habitat includes the stream channels within the designated stream reaches, the shoreline

of designated lakes, and the inshore extent of marine nearshore areas, including tidally influenced

freshwater heads of estuaries.

In freshwater habitat, critical habitat includes the stream channels within the designated stream

reaches, and includes a lateral extent as defined by the ordinary high-water line' In areas where

ordinary high-water line has not been defined, the lateral extent would be defined by the bankfull

elevation. Bankfull elevation is the level at which water begins to leave the channel and move

into the floodplain and is reached at a discharge that generally has a recurrence interval of 7 to 2

years on the annual flood series. For designated lakes, the lateral extent of critical habitat is

ãefined by the perimeter of the water body as mapped on standard l:24,000 scale topographic

maps.

In marine habitat, critical habitat includes the inshore extent of marine nearshore areas between

mean lower low-water (MLLW) and minus 33 feet (10 meters) mean higher high-water

(MHHV/), including tidally influenced freshwater heads of estuaries. This refers to the area

between the averagã of all lower low-water heights and all the higher high-water heights of the

two daily tidal levels. The offshore extent of critical habitat for marine nearshore areas is based

on the extent of the photic zone, which is the layer of water in which organisms are exposed to

light. Critical habitæ extends ofßhore to the depth of 33 feet (10 meters) relative to the MLLW.

Adjacent stream, lake, and shoreline riparian areas, bluffs, and uplands are not designated as

critical habitat. However, it should be recognized that the quality of marine and freshwater

habitat along streams, lakes, and shorelines is intrinsically related to the character of these

adjacent features, and that human activities that occur outside of the designated critical habitat

"un 
hurr" major effects on physical and biological features of the marine environment.

Activities that cause adverse effects to critical habitat are evaluated to determine if they are likely

to .,destroy or adversely modifu" critical habitat by altering the PCEs to such an extent that

critical habitat would not remain functional to serve the intended conservation role for the

species (70 FR 56212;USFWS 2004b). our evaluation must be conducted at the scale of the

entire critical habitat area designated, unless otherwise stated in the final critical habitat rule

(USFWS and NMFS 1998). Therefore, adverse modification of bull trout critical habitat is

evaluated at the scale of the f,rnal designation, which includes the critical habitat designated for

the Klamath River, Colurnbia River, Coastal-Puget Sound, and St. Mary-Belly River population

segments.

2.5.3 Current Condition Rangewide
The condition of bull trout critical habitat varies across its range from poor to good' Although

still relatively distributed across its historic Íange, the bull trout occurs in low numbers in many

areas, and populations are considered depressed or declining across much of its range

(67 FR i1240). This condition reflects the condition of bull trout habitat.
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There is widespread agreement in the scientific literature that many factors related to human
activities have impacted bull trout and their habitat, and continue to do so. Among the many
factors that contribute to degraded PCEs, those which appear to be particularly significant and
have resulted in a legacy of degraded habitat conditions are as follows: 1) fragmentation and
isolation of local populations due to the proliferation of dams and water diversions that have
eliminated habitat, altered water flow and temperature regimes, and impeded migratory
movements (Rieman and Mclntyre 1993; Dunham and Rieman 1999);2) degradation of
spawning and rearing habitat and upper watershed areas, particularly alterations in sedimentation
rates and water temperature, resulting from forest and rangeland practices and intensive
development of roads (Fraley and Shepard 1989; MBTSG 1998); 3) the introduction and spread
of non-native species as a result of fish stocking and facilitated by degraded habitat conditions,
particularly for brook trout and lake trout, which compete with bull trout for limited resources
and, in the case of brook trout, hybridize with bull trout (Leary et al. 1993; Rieman et al. 2006);
4) in the Coastal-Puget Sound region where amphidromous bull trout occur, degradation of
mainstem river FMO habitat, and the degradation and loss of marine nearshore foraging and
migration habitat due to urban and residential development; and 5) degradation of foraging,
migration, and overwintering habitat resulting from reduced preybase, roads, agriculture,
development, and dams.

3 Environmental Baseline
This section analyzes the current condition of the bull trout in the action area, the factors
responsible for that condition, and the intended role of the action area in the conservation of the
Columbia River interim recovery unit. The Project action area is essentially the same area as the
middle Columbia River interim recovery unit for thebull trout. Characterizing the
environmental baseline for highly mobile species requires a multi-scale analysis that evaluates
the condition of all areas used by the affected population. The population of bull trout found in
the action area of a project often inhabits a much Iarger area through the course of its life cycle.
For example, bull trout often migrate over 100 kilometers (km) between spawning and
overwintering habitat. For bull trout, the Service primarily considers two different spatial scales:
1) the watershed or specific reaches in a watershed affected by the proposed project, and 2) the
"core area" scale, which is an interbreeding group of local bull trout populations.

The Draft Bull Trout Recovery Plan (USFWS 2002b) included all local populations in the
Yakima basin in a single core area. However, based on migratory blockages and limited
opportunities for migration under current conditions, certain functional population groups can be
described (pers comm. D. Morgan,2005; comments provided to the lead entity during the
Yakima Basin Salmon Recovery Plan process). Normally the watershed or reach scale is used to
charactenze habitat conditions in the vicinity of the proposed action. The condition of habitat at
this scale is evaluated in terms of habitat indicators in the Matrix of Pathways and Indicators
(Matrix) (USFWS 1999). Normally the core area scale covers the bull trout population that is
most likely to be affected by the proposed action, and the condition of this population is
evaluated in terms of "subpopulation" indicators in the Matrix (USFWS 1999). The Service uses
these hierarchical scales to structure its evaluation of baseline condition as well as its subsequent
analysis of proj ect effects and j eopardy analysis.
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The format of this BO will deviate from most Service BOs because the Project activities, with

few exceptions, do not include land use or river alteration. In this BO the Service will use the

Matrix as the standard analysis approach and checklist, but as appropriate certain components

will receive more attention and others less. According to the information in the BA, most Project

effects are anticipated to be experienced by individual bull trout (capture, handling, etc.). In

contrast, the habitat for bull trout is anticipated to be unaffected by most Project activities.

In the following analysis of baseline conditions, most information for the core area scale is drawn

from the Draft Bull Trout Recovery Ptan (IJSFWS 2002b) with updates from a variety of other

sources. Habitat information for the basin, watershed, and reach scales is drawn primarily from

detailed descriptions in the a limiting habitat factors analysis developed for the Yakima basin
(WSCC 2001), the Yakima subbasin plan (YBFWPB 2004), and in the draft Yakima salmon

recovery plan (YBFWRB 2005).

3.1 Environmental Baseline for the Yakima River Core Area

The Yakima River basin is located in south central Washington and contains a diverse landscape

of rivers, ridges, and mountains totaling just over 6,100 square miles. Along the western portion

of the basin, the glaciated peaks and deep valleys of the Cascade Mountains exceed 8,000 feet.

East and south from the Cascade crest, the elevation decreases to the broad valleys and the

lowlands of the Columbia Plateau. The lowest elevation in the basin is 340 feet at the confluence

of the Yakima and Columbia Rivers at Richland. Precipitation is highly variable across the

basin, ranging from approximately 7 inches per year in the eastem portion to over 140 inches per

year near the crest of the Cascades. Total runoff from the basin averages approximately

3.4 million acre-feet per year, ranging from a low of 1.5 to a high of 5.6 million acre-feet

(YBFWPB 2004).

The basin contains a variety of aquatic habitats including the large mainstem of the Yakima

River, medium-size rivers such as the upper Yakima, Cle Elum, and Naches, and many smaller

tributaries, such as the Little Naches River, Satus, Ahtanum, and Taneum cteeks, and the

headwaters above the basin's reservoirs. The Yakima River Subbasin consists of two very

different physiographic and geologic regions. The Cascade Mountains occupy roughly the

westem third of the subbasin, while the Columbia Plateau extends from the Cascade foothills to

the eastem border of the subbasin. The mountains consist of continental formations of Eocene-

age sandstone, shale and some coal layers, and pre-Miocene volcanic, intrusive, and

metamorphic formations. Terliary and quaternary age andesite and dacitic lavas, tuff, and

mudflows form a broad north-south arch along the westem edge of the subbasin. The upper

mainstem Yakima and Naches rivers and several tributaries occupy valleys excavated by glaciers.

Lowlands typical of landforms associated with the Colurnbia Plateau are found along the lower

half of the Yakima River (YBFWPB 2004).

Private ownership totals over 1.2 million acres of the nearly 4 million acres in the Yakima

subbasin. The single largest landowner is the U.S. Government with 1.5 million acres, or

38 percent of the land area. Most of the federal land is within the Wenatchee National Forest.

Other large federal land holdings include the U.S. Army Yakima Training Center, a portion of
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the Department of Defense Hanford Nuclear Reservation, and Bureau of Land Management
lands. Other public ownership (state, county, and local governments) total over 400,000 acres.
The entire Yakima Basin lies within areas either ceded to the United States by the Yakama
Nation or areas reserved for the use of the Yakama Nation. The Yakama Reservation occupies
about 40 percent of Yakima County and about 15 percent of the basin (YBFWPB 2004).

Six major reservoirs are located in the subbasin and form the storage component of the federal
Yakima Project, managed by the Bureau of Reclamation (BOR). None of these reservoirs have
fish ladders. Total storage capacity of all reservoirs is approximately 1.07 million acre feet, total
diversions average over 2.5 million acre feet. The construction and operation of the irrigation
reservoirs have significantly altered the natural seasonal hydrograph ofall downstream reaches of
the mainstem and some tributaries. Historically, the hydrologic cycle in this basin was
characlenzed by extensive and complex exchange of water between the surface, hyporheic
(shallow groundwater made up of downwelling surface water) and groundwater zones. Under
pre-1850s conditions, vast alluvial flood plains were connected to complex webs of braids and
distributary channels. These large hydrological buffers spread and diminished peak flows,
promoting infiltration of cold water into the underlying gravels. Side channels and sloughs
provided a large area of edge habitat and a variety of thermal and velocity regimes. For
salmonids, these side channel complexes increased productivity, car$rng capacity, and life
history diversity by providing suitable habitat for all freshwater life stages in close physical
proximity (YBFWPB 2004).

In addition to land-use changes, BOR adjusts reservoir releases annually in a "flip-flop" operation
which results in a discharge regime which is not within the natural range of variability. This
involves reducing spring flows and increasing summer flows above the normative hydrograph in
the upper Yakima River via reservoir storage and then release at Cle Elum, Kachess, and
Keechelus Dams, and simultaneously reducing the spring and summer hydrograph in the Naches
River at Bumping and Tieton Dams by storing water. In late summer, the opposite occurs when
Naches releases rise dramatically and upper Yakima releases are reduced (YBFWPB 2004).

3.1.1 Yakima Core Area - Bull Trout Abundance and Distribution
Historically, bull trout occurred throughout the Yakima River basin, but are now fragmented into
isolated populations, most of which are located above impassable BOR reservoirs, and therefore
cannot freely access most of their historic habitat. Bull trout in the Yakima Core Area are
currently found in 16 local populations including: the mainstem Yakima River (Keechelus to
Easton Reach); Ahtanum Creek (North, South, and Middle Forks); three Naches River tributaries
(American River, Rattlesnake Creek, and Crow Creek); two Rimrock Lake tributaries (South
Fork Tieton River and Indian Creek); Bumping Lake and Deep Creek; Teanaway River; two
Kachess Lake tributaries (Box Canyon Creek and upper Kachess River); Keechelus Lake (Gold
Creek); the upper Cle Elum River; Waptus River, and the North Fork Tieton River. Taneum
Creek, in the upper Yakima River basin, is the location where the one population is being
considered for reintroduction (USFWS 2002b).
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The Yakima Core Area is unique in that it's located between the upper and lower Columbia and

Snake River Core Areas which makes it a possible population "mixing zoîe" between these areas

in terms of demographic and genetic exchange. It is a very long watershed with long sections of

FMO habitat in the mainstem, connectivity to the Columbia River, and where historic

connectivity provided many large wetland and lake habitat features that bull trout could choose to

use as FMO habitat. Historically, bull trout could have chosen to migrate upstream or

downstream from these lakes to spawning habitat. However currently, passage is blocked by 5

BOR dams for irrigation pu{poses. Spawning also occurs both earlier and later here than other

Core Areas.

3.1.2 Reasons for Decline
The following six paragraphs are copied from the draft Yakima Subbasin Salmon Recovery Plan

(YBFWRB 2005):

The 2004 Yakima Subbasin Plan and its antecedent documents describe, in some detail, the array

of habitat modifications that currently affect the quantity and quality of salmonid habitat within

the Yakima subbasin. The most prominent and deleterious changes are the results of flow

regulation and irrigation, and development in floodplain, riparian, and upland areas. Generally,

land management and water development have: 1) reduced connectivity (i.e., the flow of energy,

organisms, and materials) between streams and adjacent riparian areas, floodplains, and uplands;

2) elevated fine sediment yields, degrading spawning and rearing habitat; 3) reduced large woody

material that traps sediment, stabilizes streambanks, and helps form pools; 4) reduced vegetative

canopy that minimizes solar heating of streams; 5) modified streams to become straighter, wider,

and shallower, reducing rearing habitat and increasing water temperature fluctuations; 6) altered

peak flow volume and timing, leading to channel changes and potentially altering fish migration

behavior; andT) altered floodplain function, water tables and base flows (Henjum et aL.7994;

Mclntosh et al. 1994. Rhodes et al. 1994; 
'Wissmar 

et aI. 1994; National Research Council 1996;

Spence et al. 1996; and Lee eI al. 1997). Specifically, irrigation and development have had the

following effects on the environmental baseline: 1) adversely affected water quality, 2) adversely

affected instream flows, 3) degraded floodplain and channel morphology and function, and 4)

detached porlions of the Yakima River and its tributaries from their historical floodplains

creating impaired floodplain function 5) loss of access to habitats due to physical obstruction,

reduced flow or elevated temperature regimes in migration, spawning and rearing habitats.

The Yakima, Cle Elum, Tieton, Bumping, and Naches rivers are manipulated to maximize winter

reservoir storage and summer irrigation deliveries according to the seasonal needs of irrigators'

These operations result in streamflows across the subbasin that are mostly out of phase with the

lifehistory requirements of native salmonids. Reservoir operations combined with diversions

across the Yakima Basin have invefted and truncated the natural pattern of streamflow so that

river systems are now spatially and temporally discordant with their surrounding watersheds'

The biota of these systems have also suffèred because flow regulation pattems are, at best, less

than optimal for native salmonids (Fast et al. 1991; Stanford et al. 2002) and floodplain riparian

species (Braatne and Jamieson 2001). Summer and fall drawdown of Lake Kachess, Lake
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Keechelus, and Rimrock Lake (Tieton Reservoir) obstructs or prevent access to tributaries by
adult bull trout on spawing migrations and strands juvenile bull trout.

Water quality conditions throughout the Yakima subbasin, largely because of flow regulation,
irrigated agriculture, and general floodplain development, are severely impaired along many
reaches of the Yakima River and its tributaries (Rinella et al. I992a;1992b; Morace et al. 1999).
The Washington State Department of Ecology (WDOE) has placed T2watercourse segments
throughout the Yakima Basin on the most recent 303(d) list (1998) of threatened and impaired
waterbodies (WDOE 1998). Primary impairments leading to these listings included increased
temperatures, high agricultural pollutant concentrations (e.g., 4,4'-DDE, DDT, dieldnn,4,4'-
DDD, chlorpyrifos, endosulfan, and PCB), dissolved oxygen deficits, and a host of other water
quality constituents (e.g., arsenic, mercury, silver, fecal coliform, pH, ammonia, chlorine,
turbidity, and phosphorous) that are generally detrimental to fish health and persistence (Johnson
et al. 1986; Rinella et al. 1993; 1999; Morace et al. 1999).

Throughout the irrigation season, the lower Yakima River (downstream from Granger, RM 82)
receives large volumes of warm, sediment- and pollutant-laden water from irrigation effluents
(Johnson et al. 1986; Rinella et al. 1992a; I992b). Diminished instream flows in the Lower
Yakima and Naches rivers during the irrigation season, combined with high air temperatures,
degraded riparian vegetation, and floodplain development, contribute to extended river reaches
with water temperatures that exceed the physiological tolerances of native salmonids. These
conditions are well tolerated by native and non-native predatory fish and serve to increase their
efficiency. Additionally, poor water quality conditions in the Lower Yakima River can lead to
increased mortality rates in steelhead and other native anadromous smolts from water-borne
pathogens (BPA 1990; Thomas and Pearsons 2001). High water temperatures persist in the
lower Yakima River throughout the irrigation season. Migrating adult steelhead must hold on the
Columbia River near the mouth of the Yakima River until irrigation diversions and effluents
cease and the river cools.

Passage impediments challenge native salmonids across the Yakima subbasin. Access to
upstream tributary habitats can be blocked by constructed barriers such as road or pipeline
crossings and diversion dams, or by depleted stream flow below diversions. At some diversions
with fish ladders (Roza, Sunnyside, and Prosser dams), seasonal operations at can hinder adult
upstream movement during critical migration periods, or completely block access when upstream
storage is predicted to be insufficient (Easton Dam). Furthermore, hydropower wasteways such
as Roza Power Plant Wasteway, and irrigation drainage features such as Sulphur Creek
Wasteway, Moxee and Granger Drains, which are connected to the Yakima River and its
tributaries, discharge false attraction flows that can entrain or confuse migrating adult steelhead.
Exposure to adverse water quality constituents for fish entrained into these watercourses might
significantly decrease their chances of spawning successfully later (Scholz et al. 2000; Brewer et
a l .  2001) .

Forest practices, agriculture, urbanization, flow regulation, along with diking and streambank
protection have sirnplified stream channels, damaged riparian habitat, and impaired the ability of
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streams to interact with their floodplains and aquifers across the Yakima subbasin. Gravel

resources have been mined up to the river's edge, urban development has encroached into the

river corridor, and floodplain and riparian habitat has become tracts of agricultural land.

Other factors identified in the draft butl trout Recovery Plan (USFWS 2002b) affecting habitat in

more site specific portions of basin include the following:
o Past timber harvest and related activities (such as road construction and maintenance),

have degraded habitat conditions in the Yakima Core Area, especially in the upper

Yakima River, Cle Elum River, Taneum River, Ahtanum Creek, Teanaway River, Naches

River, and the Tieton River.
. Livestock practices have degraded bull trout habitat in the Yakima Core Area, especially

in Ahtanum Creek, Teanaway River, and the Tieton River'
. placer suction dredging and hard rock mining occur on a limited scale in several

watersheds including the Little Naches and Cle Elum.
. The combination of hatchery-stocked rainbow trout, large catch limits, use of bait, and

easy public access has resulted in high angling pressuÍes that may negatively affect bull

trout. In addition, poaching has been identified as a serious concern in Gold Creek, Box

canyon creek, Deep creek, South Fork Tieton River, and Indian creek.

. Introduction of non-native species including brook trout, brown trout, lake trout, bass,

catfish, bluegill, sunfish, and crappie have affected bull trout populations through a

combination o f hybrid izalion, comp etiti on, and predation'

3.1.3 Core Area SummarY
Analysis of habitat conditions for bull trout within the Yakima Core Area includes using the

Matrix pathways for assessing bull trout habitat conditions for water quality, habitat access,

habitat èlements, channel condition, flow/hydrology, and watershed conditions at the

tributary/local population scale and at the river basilVcore area. Brook trout presence can

indicaté degraáed habitat conditions and is also addressed to some degree for habitat. There are

6 local populations (Ahtanum and Taneum Creeks, Bumping, Cle Elum/'Waputs, Teanaway, and

the Upperyakima Rivers) of bull trout and one potential local population or spawning tributaries

where most Matrix pathways are functioning at high risk (i.e. functioning at unacceptable

condition). There are l0local populations (Box Canyon, Cfow, Deep, Gold, Indian, and

Rattlsnake Creeks and the American, Kachess, N. Fork Tieton, S. Fork Tieton Rivers) that are

functioning at moderate risk (i.e. functioning at risk)'

Overall, most bull trout populations in the Yakima core area persist at low or extremely low

abundance. A combination of historical activities, ongoing federal programs, and residential and

agricultural development limit population recovery. Almost every bull trout population in the
yakima core area has been affected by extensìve changes in habitat conditions, especially

disconnectivity due to large storage reservoirs without fish ladders, and non-normative

hydrographs in the mainstem upper Yakima and Naches Rivers. Other problems include a

.ã-pt"t. tuck of anadromous prey in areas where salmon once migrated before construction of

the reservoirs. and drawdowns of those reservoirs which inhibit or prevent bull trout spawning
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migrations upstream of the reservoirs. These four conditions make the situation in the Yakima
core area unique among bull trout populations in the DPS.

3.2 Environmental Baseline for Critical Habitat
Critical habitat has been designated in streams and rivers both upstream and downstream of the
Project throughout the Yakima River basin, which is the only core area within this Critical
Habitat Unit. Critical habitat in the Yakima River core area supports 16 local populations, one
potential local population, and feeding, migrating and overwintering (FMO) habitat throughout
the core area. The majority of designated critical habitat lies within the lower portions of the
larger river systems. Spawning and rearing critical habitat has been designated within the
following local populations: Ahtanum Creek, Box Canyon Creek, Bumping River, Cle Elum
River, Gold Creek, Kachess River, Naches River, North Fork Tieton River, Rattlesnake Creek,
TeanawayRiver, Tieton River, and the mainstem Yakima River. It has also been designated in
FMO habitat in the mainstem Ahtanum Creek, Naches River, Tieton River, Teanaway River, Cle
Elum River, Kachess River, and mainstem Yakima River. Several Project elements will occur
within designated FMO critical habitat.

Bull trout in the Middle Columbia Critical Habitat Unit may have been extirpated from some
former habitats and remaining populations are fragmented and isolated due to a variety of factors
described in detail in the previous section. Critical habitat is degraded due to isolation by dams,
agricultural practices, and associated water withdrawals that have affected stream temperatures,
passage, sediment, and flows. Multiple BOR irrigation reservoirs in the basin currently lack fish
passage and block access to most spawning and rearing habitat. Additional activities affecting
critical habitat in the basin include forestry practices, grazing, roads, mining, non-native species,
contaminants, and residential development. In addition, drought conditions have increased the
potential for fire impacts within most forested areas. The updated State Forest Practice Rules
and the Northwest Forest Plan are expected to reduce the level of future timber harvest impacts
to bull trout streams on private and public lands. However, most legacy threats from past forest
practices will likely continue to be a threat for decades. Within the Yakima Critical Habitat Unit,
PCEs 1,2,4, 5,6,7, and 8 have experienced some degree of degradation.

In the Middle Columbia River Basin Critical Habitat Unit, spawning and rearing critical habitat
segments were ranked at high risk of becoming non-functional in the following local populations:
Ahtanum Creek, Teanaway River, the Mainstem Yakima River, and Cle Elum River. Critical
habitat segments in the following local populations were ranked at moderate risk of becoming
non-functional: Gold Creek, Rattlesnake Creek, and North Fork Tieton. All FMO critical habitat
segments in this core area were ranked at high risk of becoming non-functional.

3.3. Factors Affectine the Species' Environment in the Action Area
The Project occurs at the Core Area scale, which includes most of the Yakima basin. A suite of
Yakima basin-wide habitat changes was described above. These kinds of habitat impacts
typically affect more than one local population of bull trout. Some of the watershed-specific
habitat problems which affect individual local populations were also described above.
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3 .3 .l Numbers, Population Trends , and Distribution for Bull Trout in the Action Area

None of the bull trout habitat and subpopulation indicators are considered to be properly

functioning in the Yakima basin core area, which, for this Project, also defines the action area.

Subpopulation status evaluation reflects redd surveys yielding low estimates of total population

size and reproductive trends reflecting low productivity, and the absence of migratory

connectivity within the basin which is essential in order to reverse these threats.

Because of anthropogenic changes and the lack of migratory connectivity between most local

populations in the Yakima basin, the 16 existing local populations currently function as, at most,

nine reproductively isolated populations. All of these populations, including the two largest

populations in the basin (South Fork Tieton and Indian Creek), have effective population sizes

which are small enough to categonze as being at high risk of deleterious genetic effects

associated with small populations over the medium and long-term. Redd counts are so low for

all populations in the upper Yakima arm (especially the Teanaway), that they are athigh risk of

extirpation in the short-term. See Appendix A for more information about small population

effects. Redd count data collated by WDFW is presented in Table 1.
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Table 1: Redd counts for bull trout populations in the Yakima basin, 1996 - 2006

Year 1 996 1997 1 998 1 999 2000 2001 2002 2003 2004 2005 2006
Upper Yakima
River Keechelus to
Easton Reach 2 1 1 3
Ahtanum Creek

N.F. Ahtanum Cr. 5 7 5 7 1 1 20 1 7 12 8 o 7
M.F. Ahtanum Cr. 1 I 0 1 0 1 6 8 1 1 5 o
S.F. Ahtanum Cr. 5 1 4 1 3 7 5 3 4
Naches River

Rattlesnake Cr. 38 46 53 44 45 57 69 54 32 1 5 40
American R. 25 24 31 30 44 36 27 30 40 35 55
Crow Cr. 1 9 26 6 I 9 6 4 8
Rimrock Lake

S.F. Tieton R. 226 1 7 7 1 4 2 161 144 1 5 8 141 178 178 205 '189

Indian Cr. 1 9 3 1 9 3 2 1 2 205 226 117 100 1 0 1 50 91 106
N.F. Tieton (above
Clear Lk) 1 1
Bumpine Lake

Deeo Cr. 46 126 98 107 1 4 7 c l 120 57 97 73 95
Bumping River
lunnerl 0 0
N.F. Teanaway
River
NF
Teanaway/DeRoux
Cr. 2 2 1
Kachess Lake

Box Canyon Cr. I 1 0 1 6 1 7 1 0 1 4 1 5 8 1 9 I I
Kachess R (upper) 0 1 5 1 4 0 1 6 8 J 0
Keechelus Lake

Gold Cr. 51 31 36 40 1 9 1 5 ? 4 9 20 8
Cle Elurn &
Wanlls T.akes
Cle Elum R. &
Waptus R 0 0 0 0 0 0 0 0
òummary 595 6 1 5 593 630 704 504 548 490 475 457 531
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3.3.2 Likelihood of Species Presence in the Action Area

Bull trout in the yakima core area spawn in the upper portions of several tributaries, as well as in

the uppermost reach of the mainstem Yakima River below Easton Dam. None of the activities in

the piåject will occur in these areas. All Project activities will occur in locations downstream

from spawning and rearing habitat, both in the mainstem Naches and Yakima Rivers' as well as

their smaller tributaries. Most Project activity locations will occur in areas where bull trout are

not known to exist and where the habitat appears to be sub-optimal for bull trout survival.

However, many project locations include areas that are used for migration, feeding, and possibly

overwintering by adult and sub-adult bull trout, and in these locations some Project activities

may temporally overlap with transient bull trout activity in the area. For site specific locations,

see Appendix C.

Although it is likely that historically bull trout used nearly all portions of accessible river habitat

the yakima basin during at least part of the year, including the lower river corridor, currently

most bull trout activity in the basin occurs upstream of the 6large reservoirs near the headwaters.

There are less than five verified reports of bull trout activity in the lower Yakima River below

yakima since their ESA listing in 1998 (unpublished data on file with the Service; D. Morgan,

pers. comm .,200i). According to the BA, at Rosa Dam, located in the middle Yakima River

near Ellensburg, every year betwe en 1997 and 2006 between one and four bull trout were

captured in the adult iadder, and zerojuvenile adult were collected in the juvenile fish trap.

Another source of recent data about bull trout activity in the Yakima basin comes from WDFW's

radio telemetry study to track the movement of approximately 80 bull trout in the Naches River.

The results showed lhut b.tll trout migrated throughout the Naches River, including the lower

river in the winter. Upstream movements to the spawning grounds began in July. Two tagged

fish moved briefly out of the Naches River into the Yakima, but they did not wander far from the

confluence, and quickly returned to the Naches River (E. Andersen, WDFW' pefs' comm', 2001)'

In summary, because bull trout spawning and rearing occurs upstream of Project activities, with

the possible exception of a limited number of Project activities such as snorkeling and redd

surveys, juvenile bull trout are not expected to be affected. The Service anticipates that there

will be some adult migratory f,rsh who move downstream of those locations, and they will be

exposed to project activities at dams and other fish monitoring stations such as crew traps' Some

pråiect monitoring activities have the potential to temporarily disturb individual bull trout.

3.4 Conservation Role of the Yakima Core Area for the Recoverv Unit

The yakima core area may play a central role in the conservation of the Columbia River interim

recovery unit of the bull trout. Not all of the information necessary to definitively determine the

appropriate conse¡ation role of this core area is available, but a reasonable working hypothesis

cãn be deduced from what is known. Geographically, this core area is the largest in the

Columbia River interim recovery unit in Washington State, and among the largest in the entire

unit. Simply by virtue of its large size, the Yakima core area plays an important role in

maintaining the spatial distribution of bull trout within the unit.
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Not only is this core area large in size, it is also located at a major intersection in the Columbia
basin, where the upper Columbia and lower Snake River evolutionary groups meet. This
location raises the likelihood that the Yakima core area may have a distinctive genetic
background, containing elements from both of these adjacent lineages. If the Yakima core area
proves to be a repository of rare alleles or unusual combinations of loci from different lineages,
this core area could be essential for maintaining genetic diversity within the unit.

From a demographic perspective, the Yakima River was historically among the most productive
sub-basins for anadromous salmon in the Columbia basin. Before 1850, an estimated 500,000 to
900,000 salmon and steelhead returned annually to the Yakima basin (YSF&WPB 2004). Since
that time, sockeye, summer Chinook, and coho salmon have been extirpated, coho have been
reintroduced, and in the last 10 years, the largest total runs including all species have been less
than 30,000 fish (YSF&WPB 2004). No estimates of historic bull trout abundance are available,
but high productivity of anadromous salmon and the presence of several natural lakes that could
support adfluvial life-history strategies suggests that migratory bull trout populations historically
were also large and prolific.

The Yakima core area had the biological potential to serve as a source population exporting
migratory emigrants to smaller and less stable core areas in both the upper Columbia and lower
Snake River basins. Movements of this scale are within the range of migration distances
documented by recent telemetry studies in central 

'Washington 
(e.g., BioAnalysts 2004).

Providing gene flow between the major evolutionary lineages and demographic support to less
productive core areas in the vicinity may have been the historic roles of the Yakima core area in
the unit. This hypothesized reference condition could suggest the appropriate conservation
objective for the Yakima core area in the recovery of the Columbia River interim recovery unit.

If these hypothesized roles of the Yakima core area are coffect, extirpation or functional
extirpation of bull trout from this core area could have negative consequences for the
distribution, numbers, and reproduction of the unit. For example, a large gap between the closest
functioning bull trout populations would be present at a central location in the unit. This gap
(from the lower Snake to the upper Columbia) would exceed the distance that bull trout typically
move during migration. Natural recolonization of the Yakima core area would require
simultaneous movements bymukiple fish from surrounding core areas, making management
intervention (reintroduction) the only option for restoring bull trout to the Yakima with a
reasonable likelihood of success in the foreseeable future. If native Yakima bull trout have
unique genotlpes, extirpation would reduce genetic diversity. If native Yakima bull trout are
also locally adapted, reintroduced fish may not be as productive as the native population, or
achieving successful reintroduction may be challenging. Genetic exchange between the upper
Columbia and lower Snake lineages would be curtailed, and would only occur through
management intervention, such as translocating spawners. Core areas within migratory distance
of the Yakima that may historically have benefited from demographic support from this
population would now be more isolated and deprived of demographic and genetic inputs, likely
diminishing the probability of persistence of these core areas. All of these outcomes are contrary
to the recovery goals and objectives in the Services draft recovery plan.
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4 Effects of the Action
The Service regulations for implementing the Act define "effects of the action" as "the direct and

indirect effects of an action on the species together with the effects of other activities that are

interrelated or interdependent with ihat action, that will be added to the environmental baseline"

(50 c.F.R. 402.02). .llndirect effects" are those that are caused by the proposed action and are

later in time, but are still reasonably certain to occur'

To assess potential Project effects, the USFS uses the Service format titled "A Framework to

Assist in Making Endangered Species Act Determinations of Effect for Individual or Grouped

Actions at the Bull Troui Subpopulation Scale" (USFWS 1999). This format, adapted from the

1996 National Marine Fisheries Service format of a similar name, includes a decision matrix

with pathways and indicators (Matrix or MPI) designed to describe a baseline of subpopulation

and habitat conditions and effects of the proposed action on these conditions. The Service

evaluates project effects in the context of the environmental baseline in the action area. The

Service considers proximity, distribution, timing (duration, frequency), t1'pe, intensity, and

severity of effects ln order to evaluate the degree of effect resulting from project implementation

(USFWS and NMFS 1998). The Service tlpically expresses degree of effect in terms of impacts

to individual fish and fish populations and deviations of habitat indicators in the MPI from their

baseline condition.

For projects which involve land management activities or habitat manipulation the Service

typiåalþ refers to data about habitat characteristics both before and after the proposed action in

order to complete the MpI and to help determine impacts to bull trout from the proposed project.

Appendix C provides a listing of the impacts to baseline indicators for each element of the

proposed project. Based on information complied in the Yakima Subbasin Plan (YBFWPB

ZO04\ and the yakima Salmon Recovery Plan (YBFWRB 2005), the current condition of habitat

in most of the Yakima basin is "not properly functioning" as described by the Matrix.

Due to the fact that almost all of the proposed actions would have no effect on physical habitat

conditions, attempts were not made to characterize whether each watershed affected was
..properly functioning," "at risk," or "not properly functioning" for each indicator. Instead, the

pàt"rrtiui for each action to change existing conditions was determined. Two baseline indicators

could be affected by the p.opor"ã project: the Physical Barrier indicator, and the Growth and

Survival indicator. None of the actions were determined to be significant enough to move any of

the baseline indicators from their existing condition into a new condition (e.g., to "degrade" or to

"improve" the indicator)'

For example, as shown in Appendix C, in Cowiche Creek a small rack will be erected

temporarily in the fall in order to contain about 20 adult coho to encourage them to spawn

nearby. This action will prevent bull trout movement in the stream for up to 6 weeks. Because

of thetiming and location the consequence of this action is likely to be minor for individual bull

trout.
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As previously mentioned, most Project elements are not expected to cause habitat effects.
Exceptions to this will be noted and analyzed separately. The effects of most Project elements
are expected to be limited to direct and indirect effects on individual bull trout. The following is
a brief description of the major components of the four different salmon programs (spring,
suÍrmer, and fall Chinook, plus coho salmon) which comprise the Project, as well as the
anticipated effects on bull trout. For more details, see Appendix C, or for a complete Project
description, see the BA.

4.1 Effects of the Spring Chinook Salmon Program

Hatchery releases: this activity has the potential for adverse effects in the form of
interactions between bull trout and the 270,000 spring Chinook smolts released each year
as they migrate out of the acclimation sites on their journey to the ocean. These three
facilities (Clark Flat and Easton on the mainstem Yakima River, and Jack Creek in the
Teanaway River) are located downstream of areas where bull trout spawn and rear. This
should minimize the potential for adverse effects on bull trout. Several years of
ecological interaction studies conducted in the Yakima basin have not detected adverse
effects on bull trout (Temple et al 2006). While the Service has no information to dispute
this hypothesis, the Service also notes that the number of bull trout collected in these
studies was very small, which would make it very difficult to detect possible effects, if
they were indeed present.
Broodstock collection: this activity is known to result in the handling off bull trout in the
ladder at Roza dam (one to four fish per year since 1991). This activity is not known to
result in significant long-term adverse effects on bull trout. However, stress or injury
could result from this activity, and a short-term delay in their migration is certain.
Because of the temporal overlap in the adult miglation period for spring Chinook and bull
trout, these bull trout could be on their way to spawn upstream. Since the delay in the
collection facility is brief (minutes to hours) the Service assumes minor adverse effects
will be temporary.
Juvenile rearing: adults collected at Rosa will be brought to the Cle Elum
supplementation hatchery for spawning. Eggs will be incubated and juveniles will be
reared at this location for about 18 months. This activity will have no effect on bull trout.
The habitat effects of the hatchery itself will be describecl elsewhere.
Spawning surveys: this activity does not spatially overlap with bull trout spawning or
rearing. Individual migratory bull trout may be encountered. Because of the standard
procedures used to minimize disturbance on all salmonids during this activity, the Service
does not expect adverse effects to occur.
Juvenile collection: at Rosa Dam and the Chandler monitoring facility (lower Yakima
River) during the winter and spring small numbers ofjuveniles will be collected and
tagged. No bull trout have ever been collected during this activity since 1998. Individual
juvenile bull trout may be encounterecl in the future, and would be released immediately.
Because of the standarcl procedures used to minimize disturbance on all salmonids during
this activity, the Service does not expect adverse effects to occur.
Electrofishing surveys: monthly boat electrofishing surveys in the spring are planned in
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the lower Yakima River up to RM 103 (ust below Ahtanum Creeþ to census

pikeminnow. An experimental design that combines stomach samples and mark-

iecapture population estimates will estimate the impact of predation on Yakima River

salmon and steelhead smolts. Very few bull trout have been documented in this area in

recent times. All surveys will be conducted following the guidelines in the NMFS

electrofishing guidelines (NMFS, 1998), and all work will be conducted in a manner that

minimizes electrofishing injury to stream salmonids. Nevertheless, adverse effects,

including mortality, could occur as a result. The Service expects no more than one bull

trout per year to be affected.
Non-target taxa (NTT) and residual competition monitoring: evaluating the population

status of NTT necessitates a wide array of sampling techniques and locations. In Yakima

River tributary streams, mark-recapture electrofishing protocols will be used in several

locations. With the exception of some sites in the Tenaway River, all of these sites are in

the mid to lower Yakima basin where bull trout are very rare or not present. Since 1990

when monitoring began, bull trout observations have been infrequent during NTT and

competition surveys, and if any are encountered, they will be returned to the stream

unharmed with minimal handling. Nevertheless, adverse effects, including mortality,

could occur as a result. The Service expects no more than one bull trout per year to be

affected.
Domestication research: approximately 10 wild female and 10 wild male adult spring

Chinook salmon will be collected annually in the Naches River drainage to provide

offspring for ongoing domestication research, generally between September 1 and

S"pi"-b"r 15, using tangle nets and dip nets. Fish will be visually identified (snorkeling

oràborr" surface) and captured using drift net techniques such that there is minimal or no

incidental catch of other salmonid species, When nets are used in deep water habitats

(e.g., pools), the area is first surveyed by snorkeling to ensure that no bull trout are

pr"..ttt. If bull trout are observed, the area will not be sampled. If no bull trout are

present, up to three snorkelers remain in the water for the entire lengJh of time the net is

set to assist in the capture of Chinook broodstock. The tangle nets have a 4-inch mesh

size, which would allow any juvenile or subadult bull trout to pass through unharmed'

Tangle nets will not be left unattended and will not generally be in the water for more

thantwo minutes per drift. No bull trout have been incidentally captured during these

types of collections to date (2003-2006) and the Service expects none will be captured

during future collections.
Sedimentation monitoring: Stream sediment loads associated with the operation of dams

and other anthropogenic factor (e.g., logging, agticulture, and road building) will be

monitored. This work is conducted jointly by the YN, U.S. Forest Service, and others.

Gravel samples are collected from streams in the Little Naches and upper Yakima River

watersheds. Gravel samples are then processed in the lab. This activity is expected to

have no effect on bull trout.
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4.2 Effects of the Summer Chinook Salmon Prosram

Broodstock collection: this activity will collect 25 pairs of Chinook at Wells Dam
(located on the Columbia River RM 535) during July and August. These 25 fish will be
in addition to the hundreds of summer Chinook that are collected althaL location for a
pre-existing program in that area. Given the time of year and location this activity is not
expected to result in significant long-term adverse effects on bull trout. However, stress
or injury could result from this activity, and a short{erm delay in their migration is
certain. Because of the general lack of overlap in the adult migration period for summer
Chinook and bull trout, bull trout spawning migration would probably not be affected.
Since the delay in the collection facility is brief (minutes to hours) the Service assumes
minor adverse effects will be temporary,
Juvenile releases: embryonic fish raised at Wells will be transferred at the "eyed eggs"
live stage to the Prosser facility. These 100,000 fish will be acclimated and volitionally
released near Sunnyside Dam in the lower Yakima River, or the lower Naches River at
Stiles Pond at RM 3.4, in April. These three facilities are located far downstream of areas
where bull trout spawn and rear. This should minimize the potential for adverse effects
on bull trout. Several years of ecological interaction studies conducted in the Yakima
basin have not detected adverse effects on bull trout (Temple et al2006). While the
Service has no information to dispute this hypothesis, the Service also notes that the
number of bull trout collected in these studies was very small, which would make it very
difficult to detect possible effects, if they were indeed present.
Juvenile collection: at the Chandler monitoring facility (RM 47) during the winter and
spring small numbers ofjuveniles will be collected and tagged. No bull trout have ever
been collected during this activity since 1998. Individual juvenile bull trout may be
encountered in the future, and would be released immedaitely. Because of the standard
procedures used to minimize disturbance on all salmonids during this activity, the Service
does not expect adverse effects to occur.
Spawning surveys: this activity, which will occur in the lower to mid Yakima River and
the lower Naches River, does not spatially overlap with bull trout spawning or rearing.
Individual migratory bull trout may be encountered. Because of the standard procedures
used to minimize disturbance on all salmonids durins this activitv. the Service does not
expect adverse effects to occur.

4.3 Effects of the Fall Chinook Salmon Prosram

Broodstock collection: this activity will rely mostly on fish collected from Chandler
Canal during the fall when the Bureau of Reclamation drains the canal for maintenance,
and fish collected at the Denil ladder located on the right bank fish ladder of Prosser
Dam. Approximately 490 fall Chinook would be collected typically occur from the
second week in September through the third week in November. In addition about 50
fish will be collected from Marion Drain. Fall Chinook that will be collected from the
Chandler Canal are fish that will have fallen back at Prosser Dam and become entrained
into the canal. All soecies of sahnonids will be beach seined out of the canal. Given the
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time of year and location this activity is not expected to result in significant long-term

adverse effects on bull trout. However, stress or injury could result from this activity, and

a short-term delay in their migration is certain. Because of the lack of overlap in the adult

migration period for fall Chinook and bull trout, bull trout spawning migration would not

be affected. Since the delay in the collection facility is brief (minutes to hours) the

Service assumes minor adverse effects will be temporary.

Juvenile releases: this activity will range between 250,000-1,000,000 smolts for release ,

at Prosser Hatchery and 75,000 from Marion Drain between April and mid-May'

Additional experimental releases involve acclimation in earthen ponds above Sunnyside

Dam in both the Yakima and Lower Naches rivers. These facilities are located far

downstream of areas where bull trout spawn and rear. This should minimize the potential

for adverse effects on bull trout. Several years ofecological interaction studies conducted

in the Yakima basin have not detected adverse effects on bull trout (Temple et al 2006).

While the Service has no information to dispute this hlpothesis, the Service also notes

that the number of bull trout collected in these studies was very small, which would make

it very difficult to detect possible effects, if they were indeed present.

Juvenile collection: at the Chandler monitoring facility and Marion Drain during the

winter and spring small numbers ofjuveniles will be collected and Iagged. No bull trout

have ever been collected during this activity since 1998. Individual juvenile bull trout

may be encountered in the future, and would be released immedaitely. Because of the

standard procedures used to minimize disturbance on all salmonids during this activity,

the Service does not expect adverse effects to occur'

Spawning surveys: this activity, which will occur in the lower to mid Yakima River and

the lower Naches River, does not spatially overlap with bull trout spawning or rearing.

Individual migratory bull trout may be encountered. Because of the standard procedures

used to minimize disturbance on all salmonids during this activity, the Service does not

expect adverse effects to occur.

4.4 Effects of the Coho Salmon Prosram

o Broodstock collection: In the past coho broodstock collection occured at Prosser Dam'

Beginning in the fall of 2007, coho broodstock will be taken from Roza Dam for the

upper Yakima goup and Cowiche Dam for the Naches group. Coho collected at these

locations will have traveled approximately 100 miles farther than adults being collected at

the Prosser Dam and, therefore, have a higher level of fitness in their life history. Up to

approximately 600 adult coho will be collected throughout the run from the first week of

September through the first week of December. All non-target fish intercepted during

broodstock collection at Cowiche and Roza dams will be immediately passed back to the

river to minimize stress and potential mortality. During the broodstock collection

operation, up to 200 adult coho will be radio tagged, including all fish released into Lake

Cle Elum and Bumping Reseruoir. These fish would be released and tracked to

determine their spawning locations and timing (see monitoring section below)' The

Bureau of Reclamation is planning to retrofit Wapatox Dam with an adult trap in the near
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future. When that is completed, broodstock will be collected there instead of at Cowiche
Dam. Given the time of year and location this activity is not expected to result in
significant long-term adverse effects on bull trout. However, stress or injury could result
from this activity, and a short-term delay in their migration is certain. Because of the lack
of overlap in the adult migration period for fall Chinook and bull trout, bull trout
spawning migration would not be affected. Since the delay in the collection facility is
brief (minutes to hours) the Service assumes minor adverse effects will be temporary.
Adult releases and outplanting: Adults will be racked into Taneum Creek for up to two
weeks. Up to 120 female and 160 male adult coho will be placed in three different 200
meter sections of Taneum Creek. These three sections have been sampled by WDFW for
approximately 12 years, and will allow research to be done on spawning conditions,
impacts to native fish, and overall spawning success. The racks will be constructed of
heavy metal tubing and will be bolted to one another. The spaces in the racks will be
wide enough to allow juvenile fish to pass, but will prevent adults from moving through
them. The racks will be in the creek up to two weeks and will be checked daily to
process carcasses and check for debris. In addition, up to 20 pairs of adults will be
outplanted in other select tributaries including Cowiche Creek, Pile Up Creek, Ahtanum
Creek, Nile Creek,'Wilson Creek, Reecer Creek, Quartz Creek, and Toppenish Creek.
'Wooden 

framed racks, each approximately 5 feet high and 5 feet wide with 3-inch
hardware cloth screens attached, will be placed in each creek. The frames will be
attached to one another and left in place for only 24 hours before being removed. Of all
these waterbodies, only Ahtanum Creek is used by bull trout, and bull trout are normally
many miles upstream of this trap location. Although it is unlikely that bull trout would
get caught in the screens, the time of year could overlap with normal bull trout post-
spawning migration to winter habitat. Based on redd counts in Ahtanum, and the
expectation that impingement on the racks is unlikely, the Service anticipates that each
year up to one adult bull trout could be impinged on the racks and possibly killed.

Juvenile releases: The program will release up to 1,000,000 smolts annually, including up
to 500,000 produced from Yakima basin broodstock, with the remaining 500,000 smolts
coming from out of basin hatcheries. Smolts will be acclimated and released from La
Salle High School on lower Ahtanum Creek, Lost Creek Pond and Stiles Pond in the
lower Naches River, and Holmes, Boone, Easton, Brunson, and Hundley Ponds in the
upper Yakima River. Aside from the upper Yakima locations, these facilities are located
far downstream of areas where bull trout spawn and rear. This should minimize the
potential for adverse effects on bull trout. Several years ofecological interaction studies
conducted in the Yakima basin have not detected adverse effects on bull trout (Temple et
al2006). While the Service has no information to dispute this hypothesis, the Service
also notes that the number of bull trout collected in these studies was very small, which
would make it very difficult to detect possible effects, if they were indeed present.

Stream seeding: this activity will test mobile acclimation units for 3 years on Toppenish
Creek, Ahtanum Creek, and Cowiche Creek. The units will hold up to 10,000 smolts and
will be placed near the streams in areas that have existing disturbance (such as spur
roads), and plumbed into the creek. Once the smolts are released, the units will be
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removed untii the following season. The stream seeding may reduce flows to a small

portion of each creek; however, this activity would take place during the winter and

spring when stream flows are relatively high and would not cause dewatering of any

,ir"* reaches. This activity is expected to have effects to bull trout that are similar to

juvenile releases mentioned above.

Juvenile collection: at Rosa Dam and the Chandler monitoring facility (lower Yakima

River) during the winter and spring small numbers ofjuveniles will be collected and

tagged. No bull trout have ever been collected during this activity since 1998. Individual

juvãnile bull trout may be encountered in the future, and would be released immediately

Three small rotary and box traps will also be used in lower Ahtanum Creek, Toppenish

Creek, and the lower Naches River. Because of the standard procedures used to minimize

disturbance on all salmonids during this activity, the Service does not expect adverse

effects to occur.
Spawning surveys: this activity, which will occur in mid Yakima River and the lower

Nìches River, does not spatially overlap with bull trout spawning or rearing. Individual

migratory bull trout may be encountered. Because of the standard procedures used to

minimize disturbance on all salmonids during this activity, the Service does not expect

adverse effects to occur.
Snorkel surveys: spot checks will be conducted near acclimation release sites and

throughout both entire river systems from spring through fall to determine whether coho

have residualized Because of the standard procedures used to minimize disturbance on

all salmonids during this activity, the Service does not expect adverse effects to occur.

Redd capping: Redd caps are large nets that are buried around a selected redd. It is

possible ihat redd capping may be done on all 14 tributaries. However, it is impossible to

tno* before the adult coho are racked into the spawning areas, whether the cap is feasible

in the tributary. Redd caps will be checked daily and used to assess percent survival of

dug redds in tributaries. Redd caps will not overlap in areas where bu11 trout spawn, and

are not expected to irnpact other species of fish.

Over winter survival studies: Up to 3,000 PlT-tagged summer parr will be released into

14 select tributaries in early August. The coho survival for each tributary will be

monitored using the PIT tag detectors on the mainstem Yakima River and Columbia

River dams. Late summer snorkeling and shocking will also occur to look for presence

and absence of these coho. In addition, summer pan will be released into the Upper Cle

Elum River and Burnping Lake. The spillway on Lake Cle Elum has been retrofitted to

surface spill water through two PIT tag detectors. Bumping Lake has no such detectors;

however, engineering plans are currently being drawn fol downstream juvenile

monitoring sites using PIT tag detectors on mainstem dams in the Yakima and Columbia

rivers. Both Lake Cle Elum and Bumping Lake coho activities will be done in

conjunction with the Buleau of Reclamation and their feasibility studies of providing

upstream and downstream passage at the two projects. All sulveys will be conducted

fôlowing the guidelines in the NMFS electrofishing guidelines (NMFS, 1998), and all

work will be conducted in a manner that rninimizes electrofrshing injury to stream

salmonids. Nevertheless, adverse effects, including mortality, could occur as a result'

Because most of these sites will not overlap with bull trout distribution, the Service
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expects no more than ten bull trout per tributary per year to be affected.

Non-target taxa studies: Interaction evaluations will be conducted on Taneum Creek,

Quartz Creek, and Nile Creek. Adult coho will be racked into these monitoring areas to
assess changes in resident fish populations. Evaluations will be conducted in the summer
by electrofishing and snorkeling monitoring reaches. Bull trout have not been observed
in these creeks, and no effects on bull trout are anticipated.
Carcass distribution: Approximately 400-500 adult coho and fall Chinook broodstock fish
carcasses (sterilized) will be distributed in tributaries where coho are known to
overwinter. In addition, carcasses will be put into side channels and beaver ponds of the
Upper Yakima River, Naches River and Little Naches River. Carcasses will be put out in
late winter (January and February) and distributed either by foot or boat. No adverse
effects on bull trout are expected.

4.5 Habitat Effects Not Previously Described

There are two Project components which may affect physical habitat conditions not previously
mentioned. These are the two hatchery facilities located within the Yakima basin at Cle Elum
(RM 184) and Prosser (RM 47). The description below is a summary of these habitat effects.
For more information. refer to the BA.

These facilities do not include some of the features associated with older-style fish hatcheries and
therefore their habitat effects are minor. For example, there is no weir or dam at the Cle Elum
hatchery, and unlike many hatcheries, no adult broodstock are collected at this facility. The
Prosser hatchery is located adjacent to the Prosser Dam (a.k.a Chandler Diversion). That pre-
existing dam structure has three ladders, at least two of which operate at all times. Neither of
these facilities blocks bull trout migration, although passage through the ladder(s) at Prosser may
result in a minor delay, as previously described.

Both hatchery facilities use a combination of gtound water and surface water. The amount of
surface water is less, and sometimes zero, during summer months, when river flow diminishes
and wells supply most or all water needs. During other times of year the Cle Elum hatchery uses
up to 18 cfs of surface water plus up to 14 cfs from the wells. Prosser uses up to 30 cfs of
surface water and up to 7 cfs of well water during non-summer months.

Effects on in-stream flow are minimal because affected reaches are short. For example, at the
Cle Elum facility, the outfall is adjacent to the hatchery, and that water is letumed to the river via
a natural side channel. At Prosser, surface water is diverted out of the Chandler Canal and
retumed to the Yakima River about 350 meters below the diversion. Because these reaches are
very short the habitat consequences are insignificant. Furthermore, because bull trout activity at
these locations is limited to transient migratory adult and sub-adult fish, consequences on
individuals is probably negligible.

According to the information provided in the BA, there are no known water quality violations at
either facility. This suggests but does not necessarily confirm that hatchery effluent, especially
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phosphorus, does not impair frsh habitat via eutrophication. As previously noted, there are

s",r"ial sections of the yakima River where water quality indicators are out of compliance with

water quality regulations. But these regulations are not necessarily based on fish habitat per se'

and the total load of phosphorus or any other indicator reflects the cumulative effects of all

sources in the watershed. Based on a recent consultation (FWS # 13260-2006-P-0010) atalarger

and older hatchery facility located in a watershed where eutrophication was identified as a

concem by regulatory agencies, hatchery effluent can be problematic for aquatic organisms.

However, the Service believes that situation is not analogous to the Project because in the other

situation the amount and proportion of the total load from the hatchery was much higher, and the

design of that facility was much older. Based on the available information, the Service believes

that water quality impacts from the Project are minor.

4.6 Effects on Designated Critical Habitat

In the Middle Columbia River Critical Habitat Unit, the effects of the action to the habitat

conditions or pCEs are anticipated to be low. It is likely that PCEs 6 (migratory corridors) and 7

(food base) would be affected to some extent.

As previously described, broodstock collection, juvenile trapping, and other Project activities

"o,rld 
result in temporary blockage or delay in bull trout movement pattems, particularly for

foraging or overwintering. No bull trout spawning habitat or rearing will be adversely affected

by the Project. As a result, this project may adversely affect the Migratory Connectivity PCE

(pCE 6). However, this effect is expected to be very small and will not lead to an appreciable

reduction in the amount of overall migratory connectivity in the Yakima Basin. The release of

juvenile salmon from the hatchery program may beneficially affect the Food Base PCE (PCE 7).

We do not expect that the project would alter the function and conservation role of the Critical

Habitat Unit.

4.7 Effects of Interrelated and Interdependent Actions

No effects of interrãlated and interdependent actions were described in the BA. This BO does

not cover the effects of several dams or hatcheries (other than the Cle Elum and Prosser

facilities) which are used during the Project. Each of these pre-existing facilities has independent

utility apart from the Project. For example, Rosa Dam, an irrigation diversion structure owned

and ópeiated by BoR, hás a fish trap which will be used in the Project. The effects of using the

trap hàve been analyzedinthis Bo, but other effects of the dam are not. A similar example is

that eggs and fry wilt Ue incubated and raised at several pre-existing hatcheries outside of the

yakima basin on a space-available basis. Those facilities have independent utility, are not

funded by BpA, anúwould continue to operate in essentially the same manner regardless of the

project. Therefore they are not interdependent or interrelated.

4.8 Effects Summary
gasfi on project timing and location, the life stages most likely to be exposed to the Project are:

i) migratory ád.rltr, and2) sub-adult emigrants. We do not anticipate any effects to spawning

adulti redds with incubating eggs, or juveniles, based on the known distribution of spawning in

the Yakima River and its tributaries.
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A small number of bull trout maybe temporarily disrupted from their normal behavior during
Project activities such as monitoring and adult broodstock collection. Based on past experience
in earlier phases of this Project, we do not expect death or significant injury to occur from most
Project activities. 

'We 
estimate that the number of bull trout temporarily affected to be up to 20

individuals per year. This number is approximately twice the number of bull trout encountered
in ladders, traps, etc. over the previous phase of the Project. Certain new activities, for example
stream racking for the Coho program, are new and therefore effects on bull trout are uncertain.
Based on the BA, the Service anticipates that up to two bull trout may be injured or killed every
year by the Project. The effects on population indicators for the Yakima core and Recovery Unit
are likely to be negligible

4.9 Concurrent Effects
The Service is currently aware of one other project with substantive aquatic effects that will
occur in the Yakima watershed during implementation of the proposed Project. The BOR
ongoing activities began decades ago and are likely tó continue relatively unchanged for the
foreseeable future. These ongoing activities affect bull trout in several ways, especially via
migratory blockages and hydrograph alteration. Section 7 consultation has not been completed
for this activity.

5 Cumulative Effects
Cumulative effects include the effects of future State, tribal, local or private actions that are
reasonably certain to occur in the action area considered in this BO. Future Federal actions that
are unrelated to the proposed action are not considered in this section because they require
separate consultation pursuant to Section 7 of the Act.

The Service is not aware of any other future actions that are reasonably certain to occur in the
Yakima River watershed, which are likely to contribute to cumulative effects on bull trout. For
this description of cumulative effects, the Service assumes that future non-Federal activities in
the area of the proposed action will continue into the immediate future at present or increased
intensities. Accordingly, these actions will contribute to some habitat indicators continuing to
function at risk or at unacceptable risk.

As the human population in'Washington State continues to grow, residential growth and demand
for dispersed and developed recreation is likely to occur. This trend is likely to result in
increasing habitat degradation from housing and road construction, levee building, bank
armoring, and campsite development on private lands. These activities tend to remove riparian
vegetation (which reduces stream shade, increases stream temperature and reduces the
opportunity for large woody debris recruitment), disconnect rivers from their floodplains,
intemrpt gtoundwater-surface water interactions, and reduce off-channel rearing habitat. Each
subsequent action by itself may have only a small incremental effect, but taken together they may
have a substantive effect that will further degrade the rvatershed's environmental baseline and
undermine the improvements in habitat conditions necessary for listed species to survive and
recover. Watershed assessments and other education programs may reduce these adverse effects
by continuing to raise public a\¡/areness about the potentially detrimental effects of residential
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development and recreation on salmonid habitats, and by presenting ways in which a growing

human population and healthy fish populations can co-exist'

6 Conclusion
The Service has reviewed the current status of the bull trout, the environmental baseline, the

effects of the proposed project, and cumulative effects. Based on this review, it is the Service's

opinion that the project, as proposed, is not likely to jeopardize the continued existence of the

Columbia River interim r""ã,r"ryunit of the bull trout, when considering the impacts to their

numbers, reproduction, and distribution. Significant effects to designated critical habitat are not

expected to occur.

The environmental baseline for the Yakima core area indicates that although bull trout are widely

distributed, abundance is generally low and productivity highly variable. Numerous historic and

ongoing factors continue to ti*it the potential for population recovery at the core-area scale. In

theyakima River watershed most habitat pathways are not properly functioning.

The proposed project will have minimal consequences on habitat pathways' Project effects are

"*p".t"ã 
to resulifrom activities which may affect individual fish and temporarily disrupt

movement patterns. Therefore incidental take of bull trout may occur. Direct effects on

individuals may lead to death or more likely injury such as physiologic effects that reduce

survival and productivity of some individuals. These are unlikely to change the status of habitat

or bull trout fopulation indicators at the watershed or any larger scales. Overall, the proposed

project wlll noi¿iminish the numbers, distribution, or reproduction of bull trout to a degree that

wili appreciably reduce the likelihood of survival and recovery of the Columbia River interim

recovery unit.

INCIDENTAL TAKE STATEMENT

I Introduction
Section 9 of the Act and Federal regulation pursuant to Section 4(d) of the Act prohibit the take

of endangered and threatened species, respectively, without special exemption. Take is defined

as to haráss, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or attempt to engage

in any such condu.i. Hu.- is fuither defined by Service to include significant habitat

modification or degradation that results in death or injury to listed species by significantly

impairing essentiaibehavioral patterns, including breeding, feeding, or sheltering' Harass is

defined ùy Service as intentional or negligent actions that create the likelihood of injury to listed

species to such an extent as to signif,rcantly disrupt normal behavior patterns which include but

are not limited to, breeding, feeding or sheltering. Incidental take is defined as take that is

incidental to, and not the prrpor" of, the carrying out of an otherwise lawful activity. Under the

terms of Section 7(bX4) and Section 7(o)(2),taking that is incidental to and not intended as part

of the agency action is not considered to be prohibited taking under the Act provided that such

taking is in compliance with the terms and conditions of this Incidental Take Statement.
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The measures described below are non-discretionary, and must be undertaken by the BPA so that
they become binding conditions of any grant or permit issued to the applicant, as appropriate, for
the exemption in Section 7(o)(2) to apply. The BPA has a continuing duty to regulate the activity
covered by this incidental take statement. If the BPA fails to assume and implement the terms
and conditions of the incidental take statement through enforceable terms that are added to the
permit or grant document, the protective coverage of Section 7(o)(2) may lapse, In order to
monitor the impact of incidental take, the BPA must report the progress of the action and its
impact on the species to the Service as specified in this Incidental Take Statement [50 CFR

s402.14(Ð(3)1.

2 Anticipated Amount or Extent of Take of Bull Trout
In the Effects of the Action section of the accompanying BO, the Service estimated the number
of bull trout that would be exposed to adverse effects from this Project after making several
simplif,iing assumptions. The rationale for these assumptions is also presented in the Effects of
the Action section. These assumptions necessarily decrease the accuracy and precision of this
incidental take estimate.

The primary mechanisms of incidental take of bull trout will be 1) temporary movement
restrictions of adults and emigrating sub-adults due to ladders, traps, and similar devices; and2)
disruption of normal behavior pattems including feeding and sheltering due to monitoring
activities such as snorkel suryeys, electrofishing, and other field procedures. The secondary
mechanism of incidental take will be injury or death associated with impingement on racks or
other temporary barriers. The Service determined the amount of incidental take expected to
occur based on the number of bull trout from different life stages exposed to project effects.
These include:

. exposure of adults and sub-adult bull trout to temporary barriers and physical disturbance
(sub-lethal; 10 individuals per year);

. exposure of sub-adult bull trout to electrofishing activities (sub-lethal; 10 individuals per
year); and

. exposure of adult and sub-adult bull trout to racks or other temporary barriers (lethal or
sub-lethal; 2 individuals per year).

All incidental take discussed here will occur in the Yakima River core area. within the Columbia
River interim recovery unit.

The Service acknowledges that the amount of incidental take of the bull trout resulting from the
project will be difficult to detect due to: 1) relatively low density of individuals in the action area;
2) primarily nocturnal activity patterns, tendency to hide in or near the substrate, small body size
and cryptic coloration and behavior of sub-adult fish, and the need to use snorkeling techniques
to achieve a high likelihood of detecting bull trout; 3) the low likelihood of frnding an injured or
dead individual in the relatively complex habitats in the action area, and a) high rate of removal
of injured individuals by predators or scavengels. Given these difficulties, the Service
appreciates all reports of detections of incidental take. These reports enable the Service to
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develop better methods for avoiding and minimizing incidental take, and to further refine

estimates of incidental take for future projects of a similar nature in similar contexts'

3 Effect of the Take
In the accompanying Bo, the Service determined that this level of anticipated take is not likely to

result injeopardy to the sPecies.

4 Reasonable and Prudent Measures
The Service believes that the following reasonable and prudent measures (RPMs) are necessary

and appropriate to minimize take of bull trout.

RpM 1. Minimize incidental take resulting from adult collection activities.

RpM 2. Minimize incidental take resulting from adult release activities.

RpM 3. Minimize incidental take resulting from juvenile collection activities.

RpM 4. Minimize incidental take resulting from field monitoring activities.

5 Terms and Conditions
In order to be exempt from the prohibitions of Section 9 of the Act, the BPA must comply with

the following terms and conditiãns (T&Cs), which implement the RPMs described above, and

are designed to minimize impacts to bull trout. These terms and conditions are mandatory'

To implement RPM 1:
T&C 1. During collection activities at Cowiche, Prosser, Roza, and Wapatox Dams,

op.rut" the fish ladder and sorting facility around the clock for the duration of

collection activity. Release bull trout as quickly as possible upstream of the

dam. Record all observations of bull trout, and report this information to the

Service on an annual basis.

To implement RPM 2:
T&,C 2. Monitor the Ahtanum Creek rack daily to check for irnpinged bull trout. If bull

trout are observed on or near the racks, contact the Service at 509-665-3508 as

soon as possible to discuss whether to modiff or terminate this activity'

To implement RPM 3:
T&C 3. Mini¡rize holding time of all juvenile bull trout, unless otherwise directed by the

service. check traps daily at Roza Dam, Ahtanum creek, and wapatox

Diversion. Record all observations of bull trout, and report this information to

the Service on an annual basis'

To implement RPM 4:

T&C 4. During spring Chinook spawning activities, avoid bull trout and their redds, if

pr"..nt. Record all observations of bull trout and redd locations, and report this

information to the service on an annual basis'
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T&C 5. During electrofishing activity, record all observations of bull trout, and report
this information annually. Do not collect stomach samples from bull trout.
Minimize holding time of all bull trout, unless otherwise directed by the
Service. Record all observations and locations of bull trout, and report this
information to the service on an annual basis. If the Service determines that
unexpected numbers of bull trout are being affected by this activity (more than
one fish per tributary, or reach if referring to mainstem Naches or Yakima
Rivers), this activity may require modification the following year.

T&C 6. During gill or tangle net activities, wade and or snorkel prior to deploying the net
upstream and downstream of the site at least 30 meters. If bull trout are
observed in that area, do not conduct the activity that day. Record all
observations and locations of bull trout, and report this information to the
service on an annual basis.

6 Reporting Requirements
In order to monitor the impacts of implementation of the reasonable and prudent measures, the
BPA shall prepare a report describing the progress of the proposed Project, including
implementation of the associated Ts&Cs, and impacts to the bull trout (50 CFR S 402.14(IX3)).
The report, which shall be submitted to the CWFO on or before January 1 of each year of the
Project, shall comply with the T&Cs above.

Upon locating a dead, injured, or sick specimen of an endangered or threatened species, initial
notifìcation must be made to the nearest Service Law Enforcement Office (Redmond,
Washington; telephone:425.883.8122). Care should be taken in handling sick or injured
specimens to ensure effective treatment and care or the handling of dead specimens to preserve
biological material in the best possible state for later analysis of cause of death. In conjunction
with the care of sick or injured endangered species or preservation of biological materials from a
dead animal, the finder has the responsibility to carry out instructions provided by Law
Enforcement to ensure that evidence intrinsic to the specimen is not unnecessarily disturbed.

The reasonable and prudent measures, with their implementing terms and conditions, are
designed to minimize the impact of incidental take that might otherwise result from the proposed
action. If, during the course of the action, this level of incidental take is exceeded, such
incidental take represents new information requiring reinitiating of consultation and review of the
reasonable and prudent measures provided. The BPA must immediately provide an explanation
of the causes of the taking and review with the Service the need for possible rnodification of the
reasonable and prudent measures. Because incidental take for this Project is difficult to estimate
and detect. the Service recommends contactine the CWFO if construction plans change from
those described in this BO.
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C ONSERVATION RE COMMENDATIONS

Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the

purposes of the Act by carrying out conservation programs for the benefit of endangered and

ihréatened species. Conservation recommendations (CRs) are discretionary agency activities to

minimize oravoid adverse effects of a proposed action on listed species or critical habitat, to

help implement recovery plans, or to develop information. The Service recommends that the

BPA:

CR 1. Collect fin clips from bu|l trout less then 300mm long encountered during Project

snorkel surveys for genetic analysis. Contact the Service regarding the "genetics

kif' and collection Protocols'
CR 2. During juvenile anadromous PIT tagging activities at Roza and Chandler, insert

pIT tagÞ in bull trout as well and monitor their movements along with the

anadromous fish the Project will already be tracking'

CR 3. After developing a protocol with USFWS and WDFW, implant radio tags in

suitably large bull trout encountered at dams during Project adult salmon

collection activities so that the agencies can track these fish later.

In order for the Service to be kept informed of actions minimizing or avoiding adverse effects or

benefiting listed species or their habitats, the Service requests notification of the implementation

of any CRs.

RE-INITIATION NOTICE

This concludes formal consultation on the action outlined in the request. As provided in 50 CFR

5402.16, reinitiating of formal consultation is required where discretionaryFederal agency

involvement or conirol over the action has been retained (or is authoizedby law) and if: 1) the

amount or extent of incidental take is exceeded; 2) new information reveals effects of the agency

action that may affect listed species or critical habitat in a manner or to an extent not considered

in this Bo; 3) ih" ug"rrry actiãn is subsequently modified in a malìner that causes an effect to the

listed species or critical habitat not consiãered in this Bo; or 4) a new species is listed or critical

habitatìesignated that may be affected by the action. In instances where the amount or extent of

incidental take is exceeded, any operations causing such take must cease pending reinitiating'
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APPENDIX A: Bull Trout Life llistory and Population Dynamics
1. Ilistoric and Current Range
Bull trout are native to northwestern North America, historically occupying alarge geographic
range extending from Califomia north into the Yukon and Northwest Territories of Canada and
east into western Montana and Alberta (Cavender 1978). They are generally found in interior
drainages, but also occur on the Pacifìc Coast in Puget Sound and in the large drainages of
British Columbia.

The historic range of the bull trout is likely to have contracted and expanded over time in relation
to natural environmental and climate changes; the distribution of the species was likelypatchy
even in pristine environments. Despite uncertainty about the exact historical range, the number
and size of historical populations, and the role of natural factors in the status of the species, there
is widespread agreement in the scientific literature that many factors related to human activities
have impacted bull trout and continue to pose significant risks of further extirpations of local
populations.

Bull trout currently occur in rivers and tributaries in Montana, Idaho, Washington, Oregon
(including the Klamath River basin), Nevada, two Canadian Provinces (British Columbia and
Alberta), and several cross-boundary drainages in extreme southeast Alaska. East of the
Continental Divide, bull trout are found in the headwaters of the Saskatchewan River in Alberta,
and the MacKenzie River system in Alberta and British Columbia (Cavender 1978; McPhail and
Baxter 1996; Brewin and Brewin 1997). The remaining distribution of bull trout is highly
fragmented.

The distribution of bull trout has shrunk in the Pacific Northwest and northern California. The
distribution of bull trout has been reduced by an estimated 55 percent in the Klamath River DPS
and 79 percent in the Columbia River DPS since pre-settlement times, due primarily to local
extirpations, habitat degradation, and isolating factors (Quigley and Arbelbide 1997). Within the
Puget Sound basin, bull trout distribution is similar to historic distributions, but population
abundance has significantly decreased (Chan, J., USFWS, pers. comm., 2003). In California,
bull trout were historically found only in the McCloud River, which represented the
southernmost extension of the species' range. The last conhrmed report of bull trout in the
McCloud River was in I975, and this population is now considered to be extirpated (Rode 1990).

2. Life History
Bull trout populations exhibit three different life-history types: resident, migratory, and
anadromous. Resident and migratory forms exist throughout the range of the bull trout (Rieman
and Mclntyre 1993) and spend their entire lives in freshwater. The anadromous life-history form
is currently only known to occur in the Coastal-Puget Sound region within the coterminous
United States (Volk, 2000; Kraemer 1994; Mongillo 1993). Multiple life-history types may be
expressed in the same population, and diversity of life-history types is considered important to
the stability and viability of bull trout populations (Rieman and Mclntyre 1993).
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Life history type determines where the majority of the growth and maturation occurs.

Anadromous bull trout growth and maturation mostly occurs in estuarine and marine waters'

Migratory bull trout mostly grow and mature in lakes, reservoirs, and large river systems.

Resident bull trout populations are generally found in small headwater streams where the fish

remain for their entire lives.

Juveniles of migratory bull trout typically rear in tributary streams for 1 to 3 years before

migrating downstream into a larger river, lake, or estuary and/or nearshore marine area to mature

(Rieman and Mclntyre 1gg3). In some lake systems, age 0+ fish may migrate directly to lakes

ini"n. et al. 1997). Juvenile and adult bull trout frequently inhabit side channels, stream

margins and pools with suitable cover (Sexauer and James 1993) and areas with cold hyporheic

zones or groundwater upwellings (Baxter and Hauer 2000)'

2.1 Freshwater Habitat
Bull trout have more specific habitat requirements than other salmonids (Rieman and Mclntyre

1993). Growth, survival, and long-term persistence are dependent upon several habitat

characteristics, including: cold water, complex instream habitat, a stable substrate with a low

percentage of fine sediments, high channel stability, and stream/population connectivity. Stream

iemperature and substrate t1pe, in particular, are critical factors for the sustained long-term

persistence of bull trout. Spawning is often associated with the coldest, cleanest, and most

õompiex stream reaches within basins. Holever, bull trout exhibit apatchy distribution, even in

pristine habitats (Rieman and Mclntyre 1995), and should not be expected to occupy all available

habitats at the same time (Rieman et al. 1997a).

Although bull trout clearly prefer cold waters and nearly pristine habitat, they can occur in

degraded habitats. Given the depressed status of some subpopulations, it is likely that

individuals in degraded rivers are using less than optimal habitat because that may be all that is

available. In basins with high productivity, such as the Skagit River basin, bull trout may be

using marginal areas when optimal habitat becomes fully occupied (Kraemer, C., WDFW, pers.

"o--. 
2OO2). Bull trout have been documented using habitats that may be atypical or

characterized as likely to be unsuitable (personal observation).

2.1.1 Temperature. Bull trout are typically associated with the coldest stream reaches within

basins, For long-term persistence, bull trout populations need a stream temperature regime that

ensures sufficient amounts of cold water are present at the locations and during the times needed

to complete their life cycle. Temperature is most frequently recognized as the factor limiting bull

trout distribution (Dunham et at.2003; Dunham and Chandler 2001; Rieman and Mclntye

lgg3),which partially explains their generally patchy distribution within watersheds (Fraley and

Shepard 19g9; Rieman and Mclntyre 1995). When maximum daily temperatures did not exceed

appioximately l1 to 12"C,the probability of occurrence for juvenile bull trout in Washington

was higlr (75 percent) (Dunham et at.200l). The most productive bull trout habitat in several

oregon streams had iemperatures which seldom exceeded 15'C (Buckman et al. 1992; Ratcliff

1992'. Zlller 1992).
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Stream temperatures must drop below 9 or 10'C before spawning occurs (McPhail and Murray
1979; Riehle 1993). 

'Water 
temperature also seems to be an important factor in determining early

survival, with cold water temperatures resulting in higher egg survival and faster growth rates for
fry and juveniles (Pratt 1992). Optimum incubation temperatures range from 2o to 6oC, while at
8'C to 10oC, survival ranged from 0 to 20 percent (McPhail and Murray 1979). Stream
temperatures for tributary rearing juvenile bull trout are also quite low, ranging from 6" to 10'C
(Buchanan and Gregory 1997; GoeIz 1989; Pratt 1992; McPhail and Murray 1979).

Although bull trout require a naffow range of cold water temperatures to rear, migrate, and
reproduce, they are known to occur in larger, waÍner river systems that may cool seasonally, and
which provide important migratory corridors and forage bases. For migratory corridors, bull
trout typically prefer water temperatures ranging between 10' to 12'C (McPhail and Murray
1979; Buchanan and Gregory 1997). When bull trout migrate through stream segments with
higher water temperatures they tend to seek areas offering thermal refuge such as confluences
with cold tributaries (Swanberg 1997), deep pools, or locations with surface and groundwater
exchanges in alluvial hlporheic zones (Frissell 1999).

Increases in stream temperatures can cause direct mortality, increased susceptibility to disease or
other sublethal effects, displacement by avoidance (McCullough et aI.2001, Bonneau and
Scamechia 1996), or increased competition with species more tolerant of warm stream
temperatures (Rieman and Mclntyre 1993; Craig and Wissmar 1993 cited in USDI (1997);
MBTSG 1998). Brook trout, which can hybridize with bull trout, maybe more competitive than
bull trout and displace them, especially in degraded drainages containing fine sediment and
higher water temperatures (Selong et a|.2007;Leary et al. 1993). Recent laboratory studies
suggest bull trout are at a particular disadvantage in competition with brook trout at temperatures
>12" C (McMahon et al. 200I; Selong et al. 2001).

2.1.2 Substrate. Bull trout show a strong affrnity for stream bottoms and a preference for deep
pools in cold water streams (Goetz 1989; Pratt 1992). Stream bottom and substrate composition
are highly important for spawning site selection and juvenile rearing (Rieman and Mclntyre
1993; Graham et al I98I; McPhail and Murray 1979). Fine sediments can influence incubation
survival and emergence success (Weaver and White 1985; Pratt 1992) but may also limit access
to substrate interstices that are important cover during rearing and over-wintering (Goetz 1994;
Jakober 1995). Rearing densities ofjuvenile bull trout have been shown to be lower when there
are higher percentages of fine sediment in the substrate (Shepard et al.1984). Due to this close
connection to substrate, bed load movements and channel instability can negatively influence the
survival of young bull trout.

2.L3 Cover and Stream Complexity. Bull trout of all age classes are closely associated with
cover, especially during the day (Baxter and McPhall1997; Fraley and Shepard 1989). This
association appears to be more important for bull trout than for. other salmonids (Pratt 1992;
Rieman ancl Mclntyre 1993). Cover may be in the form of overhanging banks, deep pools,
turbulence, large wood, or debris jams. Young bull trout also use interstitial spaces in the
substrate for cover. Bull trout distribution and abundance are positively correlated with pools
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and complex forms of cover, such as large or complex woody debris and undercut banks, but

may also include coarse substrates (cobble and boulder) (Rieman and Mclntyre 1993; Jakober

1995'MBTSG 1998).

Largepools, consisting of a wide range of water depths, velocities, substrates, and cover' are

characteristic of high quality aquatic habitat and are an important component of channel

complexity . Largewood in streams creates pools and undercut banks, deflects streamflow'

retains sediment, stabilizes the stream channel, increases hydraulic complexity, and improves

feeding opportunities (Murphy 1995). All these functions of large wood enhance the quality of

habitat for salmonids and contribute to channel stability (Bisson et at. 1987)' By forming pools

and retaining sediment ,largewood also helps maintain water levels in small streams during

periods of low stream flow (Lisle 1986)'

Reduction of wood in stream channels, either from present or past activities, generally reduces

pool frequency, quality, and Bisson et al' 7

Sp"n." et at. 1996). Studies y Varden, a sp

showed that population dens loss of woody

removal of logging debris from streams (Bryant 983; Dolloff 1

1986) .

2.1.4 Channel and Hydrologic Stabilíty. Maintaining bull trout habitat requires stream channel

and flow stability (RiLman and Mclntyre 1993). Bull trout are exceptionally sensitive to

activities that directly or indirectly affect stream channel integrity. Juvenile and adult bull trout

frequently inhabit areas of reduced water velocity, such as side channels, stream margins, and

pooì, that are easily eliminated or degraded by management activities (Rieman and Mclntyre

1 ee3).

Channel dewatering caused by low flows and bed aggradation (accumulation of rock and

sediment) can blocf access for spawning fish, resulting in year class failures (Weaver 1992)'

Aggradation of the streambed can be accelerated by management activities that increase the

tJq:.r"rr"y of landslides (e.g., road building and timber harvest) or that constrict stream channels

(e.g., undersized culverts at stream crossings)'

pattems of stream flow and the fi'equency of extreme flow events that influence substrates may

be important factors in population ãynamics (Rieman and Mclntyre 1993)' V/ith lenglhy

overwinter incubation and a close tie to the substrate, embryos and juveniles may be particularly

vulnerable to flooding and channel scoul associated with the rain-on-snow events that are

common in some parls of the range (Rieman and Mclntyre 1993).

2.1.5 Migration and Habitat Connectivity. Bull trout are highly migratory. The persistence of

migratory bull trout populations requires intact migration corridors. Migration corridors link

wintering ar"as with foraging, spawning, and rearing areas used at different times of the year, and

by different life-history røg"r (MBTSG 1998, Rieman and Mclntyre 1993)' In the Coastal-Puget
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Sound DPS, migratory corridors may link marine and freshwater habitats as well as linking lake,
river, and tributary complexes that are necessary for bull trout to complete their life cycle.

Bull trout migratorymovements include both spawning migrations and downstream emigration
ofjuveniles from headwater rearing areas to feeding and maturation areas. Migratory bull trout
may begin their spawning migrations as early as April and have been known to migrate upstream
as far as 250 kilometers (155 miles) to spawning grounds (Fraley and Shepard 1989). Current
radio-telemetry work being done in the upper Columbia River basin is revealing movement
patterns of migratorybull trout that extend over 160 kilometers (100 miles), from the headwaters
of the Vy'enatchee and Methow basins to the Columbia River and the pools formed by Rocky
Reach, Rock Island, and Wells Dams (De La Vergne, J., USF'WS, pers. comm.). During these
long migrations, bull trout use a wide variety of habitats. Compared to spawning migration,
relatively little published information is available about juvenile emigration. Age of emigration
varies from one to three years old (Rieman and Mclntyre 1993), and annual timing of emigration
is highly variable and can extend from spring until winter.

Stream habitat alterations that restrict or eliminate bull trout migration corridors include
degradation of water quality (especially increasing temperatures and increased amounts of fine
sediments), alteration of natural stream flow patterns, impassable barriers (such as dams and
culverts), and structural modification of stream habitat (such as channelization or removal of
cover). Dam and reservoir construction and operations have altered major portions of bull trout
habitat throughout the Columbia River basin. Dams without fish passage create barriers to
fluvial and adfluvial bull trout which isolates populations. The operations of dams and reservoirs
alter the natural hydrograph, thereby affecting forage, water temperature, and water quality
(USDI 1991). Manypopulations of "resident'bull trout that are isolated above artificial barriers
to migration are remnants of populations that once supported larger, more fecund, migratory
forms.

2.2 MannePhase
Anadromous bull trout forage and mature in the nearshore marine habitats on the Washington
coast and in Puget Sound. The marine and estuarine residency period for bull trout is poorly
understood. Thorpe's (1994) review found little evidence in the literature that the estuary was
used for physiological adjustment or as a refuge from predation, but he did find clear evidence of
a trophic advantage to estuarine residency (abundant prey). While in the estuary, native char can
grow very quickly. Subadults grow from 20 to 40 mm per month and reach a length of 250 to
350 mm before their upstream migration in late summer and early fall (Kraemer 1994). During
their marine residency, subadults from Dolly Varden populations on Vancouver Island gainedT4
mm and adults gained 45 mm in length (Smith and Slaney l9l9).

Kraemer (1994) speculated that the distribution of native char in marine waters may be closely
tied to the distribution of bait fish and coincident with their spawning beaches. Char from Puget
Sound have been found to prey on surf smelt, Pacific herring, Pacific sand lance, pink salmon
smolts, chum salmon smolts, and a number of invertebrates (Kraemer 1994). The Quinault
Indian Nation documented smelt as a prey item for native char in the Queets River. Kraemer
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(as cited in Nightingale and Simenstad 2001) observed that native char in estuaries typically

ioraged in water less than 3 meters deep and were often seen foraging in water less than 0'5

meters deep.

Anadromous migrations of bull trout have been studied in rivers of the Olympic Peninsula in

Washington. Radio-tagged bull trout from the Hoh River have migrated out into the marine

environment and then back into a number of other coastal drainages, including the Queets and

Quinault Rivers, and have shown complex movement pattems within and between rivers

(Èrenkman and corbett 2005). In Alaska and British Columbia, downstream migration of Dolly

Varden occurs in spring and early summer and upstream migration occurs from late spring

through early winter 1ÀOfC 1963; Armstrong 7965; Smith and Slaney 1979)' In southeast

Alaskã, Doliy Varden spent an average of 116 days in marine waters (Armstrong 1965)'

Armstrong (iqOS) also ieported that Dolly Varden migrated directly to saltwater and did not

backtrack or linger in the river'

Anadromous char undertake fairly extensive marine migrations' Anadromous Dolly Varden

typically stay close to the shoreline, but sometimes move up to 30 miles off shore (e.g', ADFG

ig63). Dolþ Varden move extensive distances in salt water, and may enter freshwater streams

that are far from their natal streams (DeCicco 1992;Thotpe 1994). Kraemer (1994) has

documented fish in puget Sound as far as 25 miles from their natal stream. Marking studies used

to investigate migratory patterns of Dolly Varden in southeast Alaska found marked fish in 25

different stream systems as far asT}miles from their natal stream (Armstrong 1965). About

forty percent of the marked fish appeared to migrate to other streams during the winter, but most

fish remained within tens of miles of their natal streams'

Nearshore marine habitats have been significantly altered by human development (PSWQAT

2000). Construction of bulkheads and other structures have modified the nearshore areas and

resulied in habitat loss that has directly affected forage fish for bull trout. other impacts to the

marine environment include alterations to water quality resulting from fish pathogens, nutrients

and toxic contaminants, urbanization, and stormwater runoff from basins that feed Puget Sound.

Global changes in sea level and climate may also have more widespread ramifications on these

habitats, andon the Puget Sound ecosystem as a whole (Klarin et al. 1990; Thom 1992)'

2.3 Food Habits
Like many fish, different life stages of bull trout feed at different trophic levels. Adult bull trout

are apex piscivores, and require a large prey base and home fange. Adult and subadult migratory

bull irouifeed primarily orrvarious trout and salmon species, whitefish (Prosopium spp'), yellow

perch (Percaflavescen-s), and sculpin (Cottus spp.). Subadult and adult migatory bull trout

Lou" ìhroughout and between basins in search of prey. Anadromous bull trout in the Coastal-

puget Sound DpS also feed on ocean fish such as surf smelt (Hypomesus pretiosels) and

sandlance (Ammodytes hexapterus). Resident and juvenile bull trout prey on terrestrial and

aquatic insects, macrozooplãnkton, amphipods, mysids, crayfish, and small fish (Wyman l9l5;

Rieman and Lukens 1979 inRieman and Mclntyr e 1993, Boag 1987 ; Goetz 1989; Donald and
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Alger 1993). A recent study in the Cedar River Watershed of western Washington found bull
trout diets also include aquatic insects, crayfish, and salamanders (Connor et al. 1991).

2.4 Reproductive Biolosv
Bull trout become sexually mature between 4 and 9 years of age, and may spawn in consecutive
or alternate years (Shepard et al. 1984;Pralt 1992). Spawning typically occurs from August
through December in cold, low-gradient 1't- to 5th-order tributary streams, over loosely
compacted gravel and cobble having groundwater inflow (Shepard et al. 1984; Brown 1992;
Rieman and Mclntyre 1996; Swanberg 1997; MBTSG 1998; Baxter and Hauer 2000).
Surface/groundwater interaction zones, which are typically selected by bull trout for redd
construction, have high dissolved oxygen, constant cold water temperatures, and increased
macro-invertebrate production. Spawning sites frequently occur near cover (Brown 1992).

Hatching occurs in winter or early spring, and alevins may stay in the gtavel for up to three
weeks before emerging. The total time from egg deposition to fry emergence from the gravel
may exceed 220 days.

Post-spawning mortality, longevity, and repeat-spawning frequency are not well known (Rieman
and Mclntyre 1996), but life spans may exceed 10 to 13 years (McPhail and Murray 1979;Pratt
1992; Rieman and Mclntyre 1993). Adult adfluvial bull trout may live as long as 20 years, and
may require as much as 20 months in the lake or reservoir habitat to facilitate adequate energy
storage and gamete development before they retum to spawn again (67 FR 71236).

Migratory bull trout are highly visible during spawning due to their large size and location in
relatively small streams during periods of low flow. Channel complexity and cover are important
components of spawning habitat to reduce both predation risk and potential for poaching.

3. Population Dynamics
Bull trout are considered to display complex metapopulation dynamics (Dunham and Rieman
1999). Size of suitable habitat patches appears to play an important role in the persistence of bull
trout populations, along with habitat connectivity and human disturbance, especially road
density. Analyses of spatial and temporal variation in bull trout redds indicates weak spatial
clustering in pattems of abundance through time (Rieman and Mclntyre 1996). Spatial
heterogeneity in patterns of abundance was high, however, at a regional scale. This combination
of patterns suggests that maintenance of stable regional populations may require maintenance of
connected patches of high quality habitat where dispersal and demographic suppofi can occur
readily among patches (Rieman and Mclntyre 1996).

The importance of rnaintaining the migratory life-history form of bull trout, as well as migratory
runs of other salmonids that may provide a forage base for bull trout, is repeatedly emphasizedin
the scientific literature (Rieman and Mclntyre 1993; MBTSG 1998; Dunham and Rieman 1999;
Nelson et al. 2002). Isolation and habitat fragmentation resulting from migratory barriers have
negatively affected bull trout by: 1) reducing geographical distribution (Rieman and Mclntyre
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1993; MBTSG 1998); 2) increasing the probability of losing individual local populations

(Rieman and Mclntyre 1993; MBTSG 1998;

3) increasing the probability of hybridization e

1993);4) reducing the potential for movements ir

seasonal habitat requiråments (MBTSG 1998; Rieman and Mclntyre 1993); and 5) reducing

reproductive capabilityby eliminating the larger, more fecund migratory form from many

sribpopulationrlunr-sG 199g; Rieman and Mclntyre 1993). Therefore, restoring connectivity

urrd..rtoring the frequency of occurrence of the migratory form will reduce the probability of

local and subpopulation extinctions. Remnant populations, that lack connectivity due to

elimination of migratory forms, have a reduced likelihood of persistence (Rieman and Mclntyre

1993;Rieman and Allendorf 2001)'

Lakes and reservoirs provide important refugia for bull trout. In general, lake and reservoir

environments are relatively more secure from catastrophic natural events than stream systems

(67 FR 11236). They provide a sanctuary for bull trout, allowing them to quickly rebound from

tìmporary adverse effËcts to spawning and rearing habitat. For example, if a major wildfire

burns a drainage and eliminates most or all aquatic life (a rare occuffence), bull trout sub-adults

and adults that survive in the lake may return the following year to repopulate the bumed

drainage. This underscores the need to maintain migratory life forms and habitat connectivity in

order tã increase the likelihood of long-term population persistence'

4. Threats and Conservation Needs
4.1 Reasons for Listine
Factors contributing to th" decline of bull trout populations were described in the final rules tor

listing. They incluãe restriction of migratory routes by dams and other unnatural barriers; forest

management , grazíng,and agriculturalpractices; road construction; mining; introduction of non-

nativJspecies; and rãsidentiál development resulting in adverse habitat modification' over-

harvest, and poaching (Bond 1992;Thomas 7992;Rieman and Mclntyre 1993i, Donald and Alger

L993'.WDFW l99l).

Extensive habitat loss and fragmentation of subpopulations have been documented for bull trout

in the Columbia River basin and elsewhere within its range (Rieman and Mclntyre 1993). Road

constructio n, grazing,and agricultural practices in the Columbia River basin have degraded

habitat conditions b!-contriùuting to elevated stream temperatures, increased sedimentation and

channel embeddedness, and reductions in the extent of riparian vegetation. Mining activities

have compromised habitat conditions by discharging waste materials into streams and diverting

and altering stream channels. Residential development has threatened water quality by

introducing domestic sewage and altering riparian conditions. Dams of all sizes (e.g., mainstem

hydropowðr and tributary iãgation diversions) have severely limited migration of bull trout in

the Columbia River basin. Cãmpetition from and hybridizarionwith non-native trout are also

considered threats to bull trout (USDI 1998; 1999)'

Wildfire in the dry forests of the interior Columbia Basin also presents a substantive threat to bull

trout populations. Although bull trout evolved with'wildfire, and can benefit from it, fire
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suppression in some areas has altered fire regimes so drastically that they no longer resemble
historic fire regimes in which bull trout evolved (Rieman et al. I997b; Rieman and Clayton
1997; Gresswell 1999). Species that have narrow habitat requirements, such as bull trout, that
inhabit degraded and fragmented aquatic systems are considered vulnerable to fire and fire-
related disturbance (Dunham et a|.2003). In this context, wildfire could threaten long-term
persistence of bull trout because it exerts selection pressures different than those that produced
the phenotypes and genotypes present today.

4.2 New Threats
No new threats since listing have been specifically identified at the range-wide scale, but
previously identified threats, or new threats at the local scale, may not have been fully
appreciated. Examples include the proposed introduction of northem pike (Esox lucius) as a
sport fish in Montana and expansion of the range of whirling disease (Myxobolus cerebralus).

4.3 Conservation Needs
Conservation needs are measures necessary to redress the threats that led to the listing of a
species. As described in the "habitat" sections above, the habitat conservation needs of bull trout
are often generally expressed as the need to provide the four "Cs"--cold, clean, complex, and
connected habitat. Cold stream temperatures, clean water quality that is relatively free of
sediment and contaminants, complex channel characteristics, including abundantlarge wood and
undercut banks, and large patches of such habitat that are well connected by unobstructed
migratory pathways are all needed to promote conservation of bull trout. These habitat
conditions are necessary to promote long-term persistence.

In addition to habitat conservation needs, other needs are associated with sustaining population
dynamics. These conservation needs include: 1) maintain and restore multiple, interconnected
populations in diverse habitats across the range; 2) preserve the diversity of life-history
strategies; and 3) maintain genetic and phenotypic diversity across the range. Each of these
needs is described below in more detail. These conservation needs apply to bull trout at multiple
scales ranging from the coterminous listing down to subpopulations.

4.3.7 Interconnected Populations. Maintaining multiple bull trout populations distributed and
interconnected throughout their current range will also provide a mechanism for spreading the
risk of extinction from stochastic events (Rieman and Mclntyre 1993; Rieman and Allendorf
200I; Spruell et al. 19991' Healey and Prince 1995; Hard 1995). Bull trout still occur widely, but
in reduced numbers, across most portions of their historical range. Within this broad
distribution, significant declines and local extinctions have occurred. Current patterns in
distribution and other empirical evidence indioate that further declines and local extinctions are
likely (Rieman et al. 1997a; Spruell et aL.2003; Rieman and Allendorf 2001; Dunham and
Rieman 1999). Maintenance of widespread and interconnected populations improves the
chances that declining populations can be "rescued" from extinction by immigrants from more
robust populations, or if local extinctions occul, that reccllonization will occur.
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preservation of interconnected populations and multiple life histories enable bull trout to persist

through natural disturbance events, such as large fires. Bull trout evolved under historic fire

regim-es in which disturbance to streams from forest fires resulted in a mosaic of diverse habitats.

However, forest management and fire suppression over the past century have increased

homogeneity of terrestiial and aquatic habitats, increasing the likelihood of large, intense forest

fires in some areas. Because the most severe effects of fire on native fish populations can be

expected where populations have become fragmented by human activities or natural events, an

effective strategy to ensure persistence of native fishes in habitats susceptible to large fires may

be to restore aquatic habitat structure and life-history complexity of populations in these areas

(Gresswell 1999).

The spatial diversity and complexity of aquatic habitats strongly influence the effects of large

distuibances on salmonids (Rieman and ClaytonlggT). For example, Rieman et al. (I997b)

studied bull trout and redband trout (Oncorhynchus mykiss) responses to large, intense fires that

bumed three watersheds in the Boise National Forest in ldaho. Although the fires were the most

intense on record. there was a mix of severely burned to unburned areas left after the fires' Fish

were apparently eliminated in some stream reaches, whereas others contained relatively high

densities of fish. Within a few years after the fires, after areas within the watersheds had

experienced debris flows, fish became reestablished in many reaches. In some instances, fish

densities were higher than those present before the fires even in streams that were not burned

(Rieman et at. l99lb). These responses were attributed to spatial habitat diversity that supplied

iefuge areas for fish during the fires, and the ability of bull trout and the redband trout to move

u*org stream reaches. For bull trout, the presence of migratory fish within the system was also

important (Rieman and Clayton7997 Rieman et al.l997b)'

ln terms of conserving bull trout, the appropriate strategy to reduce the risk of fires on bull trout

habitat is to emphasize the restoration of watershed processes that create and maintain habitat

diversity, proviãe bull trout access to habitats, and protect or restore migratory life-history forms

of bull trout. Both passive (e.g., encouragingnatural riparian vegetation and floodplain processes

to function appropriately) and active (e.g., reducing road density, removing barriers to frsh

movement, and improving habitat complexity) actions offer the best approaches to protect buil

trout from the effects oflarge fires'

4.3.2 Life-History Diversity. Bull trout populations exhibit multiple life-history forms,

including migratory forms, throughout the range of the species (Rieman and Mclntyre 1993).

Migratory forms appear to develop when habitat conditions al1ow movement between spawning

and rearing streams and larger rivers or lakes, where foraging opportunities may be enhanced

(Frissell ßgT.For example, multiple life-history forms (e.g., resident and fluvial) and multiple

migration patterns have been noted in the Grande Ronde River (Baxter 2002). Parts of this river

,yrì"- have retained habitat conditions that allow free movement between spawning and rearing

areas and the mainstem of the Snake River. Such multiple life-history strategies help to maintain

the stability and persistence of bull trout populations in the face of environmental changes.

Migratory bul| trout may enhance persistence of metapopulations due to their high fecundity,
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large size, and dispersal across space and time, which promotes recolonization should resident
populations suffer a catastrophic loss (Frissell 1997; Rieman and Mclntyre 1993; MBTSG 1998).

4.3.3 Genetic and Phenotypic Diversity. Genetic diversity promotes both short-term fitness of
populations and long-term persistence of a species by increasing the likelihood that the species is
able to survive changing environmental conditions. This beneficial effect can be displayed both
within and among populations. Within a genetically diverse local population of bull trout,
different individuals may have various alleles that confer different abilities to survive and
reproduce under different environmental conditions (Leary et al. 1993; Spruell et al. 1999;Hard
1995). If environmental conditions change due to natural processes or human activities, different
allele combinations already present in the population may be favored, and the population may
persist with only a change in allele frequencies. A genetically homogeneous population that has
lost variation due to inbreeding or genetic drift may be unable to respond to environmental
change and be extirpated. The prospect of local extirpation highlights the importance of genetic
diversity among local populations. Recolonization of locations where extirpations have occurred
may be promoted if immigrants are available that possess alleles that confer an advantage in
variable environmental conditions. Extending this reasoning to the entire range of the species,
reduction in rangewide genetic diversity of bull trout through the loss of local populations can
reduce the species ability to respond to changing conditions, leading to a higher likelihood of
extinction (Rieman and Mclntyre 1993;Leary et al. 1993; Spruell et al. 7999;Hard 1995;
Rieman and Allendorf 2001).

Barriers to migration are an important factor influencing pattems of genetic variability in bull
trout (Spruell et al. 2003; Costello et al. 2003). Although barriers increase the vulnerability of
isolated populations to stochastic factors, they also insulate these populations from the
homogenizing effects of gene flow. If isolated populations were founded by ancestors with rare
alleles, genetic drift, unimpeded by gene flow, can lead to fixation of these rare alleles.
Subsequent downstream migration from these isolated populations may be important in
maintaining the evolutionary potential of metapopulations, because they provide inputs of genetic
diversity (Costello et al.2003).

The amount of genetic variation necessary for a population to adapt to a changing environment
can be estimated using the concept of effective population size (N.). Effective population size is
the average number of individuals in a population which are assumed to contribute genes equally
to the succeeding generation. Effective population size provides a standardized measure of the
amount of genetic variation that is likely to be transmitted between generations within a
population.

Specific benchmarks for bull trout have been developed conceming the minimum N. necessary to
maintain genetic variation important for short-term fitness and long-term evolutionary potential.
These benchmarks are based on the results of a generalized, age-structured, simulation model,
called VORTEX (Miller and Lacy 1999), used to relate effective population size to the number of
adult bull trout spawning annually under a range of life histories and environmental conditions
(Rieman and Allendorf 2001). Using the estimate that N" for bull trout is between 0.5 and 1.0
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times the mean number of adults spawning annually, Rieman and Allendorf (2001 ) concluded

that 1) an average of 100 adults spawning each year would be required to minimize risks of

inbreeding in a population, and 2) an average of 1,000 adults is necessary to maintain genetic

variation important for long-term evolutionary potential. This latter value of 1,000 spaìwners

may also be reached with a collection of local populations among which gene flow occurs.

Bull trout populations tend to show relatively little genetic variation within populations, but

substantiai divergence among populations (e,g., Spruell et al. 2003). For example, Spruell et al.

(lggg) found that bull trout at fîve different spawning sites within a tributary drainage of Lake
pend Oreille, Idaho, were differentiated based on genetic analyses (microsatellite DNA),

indicating fidelity to spawning sites and relatively low rates of gene flow among sites. This type

of genetic structuring indicates limited gene flow among bull trout populations, which may

"n*rr.ug" 
local adaptation within individual populations (Spruell et al. 1999 Healey and Prince

1995; Hard 1995; Rieman and Mclntyre 1993).

Current information on the distribution of genetic diversity within and among bull trout

populations is based on molecular charcctenstics of individual genes. While such analyses are

extremely useful, they may not reflect variability in traits whose expression is dependent on

interactions among many genes and the environment (Hard 1995, Reed and Frankham 2001;but

see Pfrender et al.2000). Therefore, the maintenance of phenotypic variability (e.g., variability

in body size and form, foraging efficiency, and timing of migrations, spawning, and maturation)

may be best achieved by conserving populations, their habitats, and opportunities for the species

to take advantage of habitat diversity (Healey and Prince 1995; Hard 1995)'

Local adaptation may be extensive in bull trout because populations experience a wide variety of

environmental conditions across the species' distribution, and because populations exhibit

considerable genetic differentiation. Thus, conserving many populations across their range is

essential to adequately protect the genetic and phenotypic diversity of bull trout (Hard 1995;

Healey and Prince 1995; Taylor et a1.1999; Rieman and Mclntyre 1993; Spruel1 et al. 1999;

Leary et at. 1993; Rieman and Allendorf 2001). If genetic and phenotlpic diversity is lost,

changes in habitats and prevailing environmental conditions could increase the likelihood of bull

trout suffering reductions in numbers, reproductive capacity, and distribution'

Based on this information about the life history and conservation needs of bull trout, the Service

concludes that each subpopulation or local population is an imporlant genetic, phenotypic, and

geographic component of its respective interim recovery unit. Adverse effects that compromise

ihe persistence of a bull trout subpopulation or local population can reduce the distribution, as

well as the phenotypic and genetic diversity of the unit.

4.4 Recovery Plannine
Recovery plans developed by the Service typically contain the most detailed articulation of the

conservation needs of listed species. The goal of the draft recovery plan for bull trout is to

ensure the long-term persistence of self-sustaining, complex interacting groups (or multiple local
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populations that may have overlapping spawning and rearing areas) of bull trout distributed
across the species' native range.

The recovery of bull trout will depend on the reduction of the adverse effects from dams,
logging, agricultural practices, road building, urbanization, fisheries management, and by
remedying legacy effects from past activities. Other general conservation needs described in the
draft recovery plan, but not mentioned in the preceding paragraphs, include:
. Prevent and reduce negative effects of nonnative fishes and other nonnative taxa on bull

trout;
¡ Establish fisheries management goals and objectives compatible with bull trout recovery,

and implement practices to achieve those goals; and
¡ Charactenze, conserye, and monitor genetic diversity and gene flow among local

populations of bull trout (USFWS 2002).
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APPENDIX B: Projects subject to prior section 7 consultation that may have had effects on bull
trout in the Yakima basin watershed.*

Title FWS Reference Number Date
I-90 East Expansion Geotechnical Surveys t3260-207-I-0175 Aue 16.2007
Cle Elum River Floodplain Restoration T3260-2007 -r-0150 July 31,2007
Yakima Training Center Armed Forces Reserve
Center

13260-2007-r-0162 Jul 30,2007

BPA-Cowiche Creek Schneider Proi ect t3260-2007 -I00136 Iun26.2007
Camp Prime Time 1320-2007-r-0135 Jun26.2007
Little Naches Los Jam LOC 13260-2001-r-0144 JuL9,2007
2007 Cle Elum Conifer Release 13260-2007-I-0138 Jul 6. 2007
Williams Creek Peltola Pumo Screen 73260-2007 -I-0137 Ju|2.2007
Swauk Creek Fish Screens 13260-2007 -I-0118 Mav 22.2007
Rimrock Dust Dodeers Race 13260-2007 -I-0117 Mav 18.2007
Canteen Ecosvstem Restoration 13260-2007 -I-01 t 3 Mav 1l-2007
YTID Diversion #3 73260-2007 -I-0085 Aor 19.2007
Rattlesnake Creek Bovd Brown Diversion Removal 13260-2007 -I-0083 Apr 12.2007
Manastash Ditch Diversion Screenins 13260-2007 -I-0084 Aor 12.2007
BPA Pumn Screenins- YTAHP t3260-2007 -I-0069 Mar 22.2007
Yakima-Tieton Diversion Dam Fish Passase 2007-r-0054 Mar 7.2007
Naches and Ramblers Park Levee Repair 13260-2007 -IE-0053 Feb 28.2007
Salmon La Sac Road Stabilization 13260-2007 -I-0055 Feb 27.2007
Lmuma Creek Habitat Restoration- Eaton 13260-2007 -I-0052 Feb27 2007
YTC Aerial Fire Suooression Modificatron 13260-2001-I-0040 Feb 20.2001
Naches-Cowiche Fish Ladder Modification 13260-2007-F-0027 Feb 13,2001
YTID Fish Passaee Imþrovement t3260-2007 -I-0032 Feb 3. 2007
Recreation Residence Permit Renewal 13260-2007 -r-025 Ian9.200l
Tieton Comolex Allotment Manasement Plan 13260-2007-r-0024 Dec20.2006
Upper Lust Fish Barrier Removal 13260-2007 -I-0012 Nov,20,  2006
Upoer Yakima Bank Protection 13260-2007 -I-0008 Nov 16. 2006
Parke Creek Fish Screen 13260-2006-t-0308 Oct 10.2006
Diversion 31 Modifications and Screens 13260-2006-I-0307 Seo 28. 2006
Polallie Ridse Fire Emersency t3260-2006-FE-0255 Sep 7, 2006
Little Naches Recreation Manaqement r3260-2006-r-0227 Ju l  11 ,2006
Hwv 410 Power Line Corridor Maintenance t3260-2006-r-0245 1u127.2006
Wenas and Cowiche Creeks Fish Screens 13260-2006-r-0238 IuL26.2006
Cle Elum Diversion Channel Maintenance r3260-2006-r-0232 Jul 17,2006
Little Naches Recreation Manasement t3260-2006-r-0227 Ju l  11 .2006
BPA Inigation Screen Improvements (3) in Kittitas
Countv

13260-2006-I-021s May 3 1,2006

Faulks North Fork Teanawav Bank Restoration 13260-2006-I-0133 Mav 18. 2006
Fosartv Ditch Fish Screen Replacement 05-021 s Apr 28. 2005
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Parker Garage Replacement t3260-2006-I-0118 Aor 7 .2006

YTID Fish Ladder Passage t3260-2006-I-0117 Apr 7.2006

Yakima Indian Nation Fuels Reduction t3260-2006-I-0107 Mar 14.2006

Yakima Tieton Diversion Dam Fish Passage 13260-2006-I-0100 Mar 10.2006

Acquisition of Richardson Property 0s-0140 Mar 5. 2005

Box Canyon Road ImProvement 13260-2006-F-0056 Feb 7.2006

Manastash Ditch Phase 1 t3260-2006-I-0036 Feb 3.2006

Jollv Mountain Trail Relocation 13260-2006-I-0040 Jan 5,2006

Reece Rock Placement 13260-206-I-0019 Nov 29, 2005

Yakima Airport 13260-2006-I-0005 Nov 13.2005

Lake Anne LLC Easement 1-09-2005-F-0362 Nov 1 .2005

US 12 Naches River Reach Project -09-05-F-061 Oct 12,2005

Nile Creek Stream Restoration t3260-2006-I-0003 Oct 6. 2005

Gold Creek Floodplain Restoration 1-09-2005-I-W0378 Sep 9. 2005

Emersency Fish Passage Box Canyon Crek 1-09-2005-I-053 8 Ãus.27.2005

YTC Hanson Creek Erosion Control 1-09-2005-I-V/0336 Aue 4, 2005

Salmon La Sac Campground Improvement 1-09-2005-I-V/O318 Jul 27.2005

Ahtanum Creek Barrier Removal 05-0330 Ju127.2005

Wildhorse DayUse Site Renovation 1-09-2005-I-W0319 Jul 27 ,2005

Indian Creek #10 Summer Homes HazatdTtee 1-09-2005-I-W0288 Jul 6. 2005

Sleeov Hallow #17 Tree Removal 1-09-2005-I-w0294 Jun22,2005

Camp Ghormely Meadows P@ 1-09-2005-I-w0260 Jun 8. 2005

Zar ahemla Water System Maintenance 1-09-200s-I-w0259 Jun 7, 2005

pusetsoundEnergyNaturalGasPipeline L1-9-2005-I-W0247 }i4av23.2005

Tieton River White Water Rafting 1-09-2005-I-V/0236 Mav 16. 2005

1 1 46 Wastewav Watercraft Barrier Modifications 1-09-2005-r-02r4 Ãpr 27,2005

Bumping Road Fuel Break 1-09-2005-I-w0184 Apr 14.2005

Tucker Creek Adult Fish Passage Enhancement 1-09-2005-lor49 Mar 15,2005

Camp Grace Brethren Hazard Tree Treatment t-09-03-I-W0102 Mar 4, 2005

Snus HarborHazatd Tree Treatment I -09-200s -I-w0 1 47 Mar 4, 2005

Silver Cover Hazard Tree Treatment 1-09-200s-I-wO146 Mar 4, 2005

Camp Prime Time Hazard Treatment 1-09-200s-I-wO154 Mar 4,2005

Indian Creek Hazard Tree Treatment r-09-2005-I-WO148 Mar 4, 2005

Cedar Sprinss Summer Home Hazard TI99q 1 -09-2005-I-WO1 3 1 Feb 16 ,2005

Cliffdel Summer Home Hazard Trees 1-09-2005-I-WO132 Feb 16.2005

Gold Creek Summer Home Hazard Trees 1 -09-2005-I-W01 3 0 Feb 16. 200s

Craie #10 Summer Home Hazard Trees 1-09-03-I-WO102 Feb 16,2005

Gamblin and Lamb Bank Stabilization I -09-200s-I-01 2 8 Feb  16 ,2005

Acquisition of Richardson Propç¡ly 05-01 14 Feb 4. 2005

BPA - YKFP Vegetation Management 1 -09-2005-I-0098 Jan24.2005

Silver Cover Resort Campground Hazard Tree 1-09-2005-I-wO084 Dec22.2004

HazardTree Treatment at CryZ.un" lg 1-09-2005-I-WO064 Dec 15 .2004

HazardTree Treatment at South Fork Tieton 1-09-2005-I-W0062 Dec 15 ,2004
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Hazard Tree Treatment at Bear Cover 1-09-2005-I-W0054 Dec 10.2004
Ahtanum Creek Side Channel Restoration 04-0840 Seo 23.2004
Taneum Water Comoanv Water Rishts 04-r-0473 lius.20.2004
Pellicer Barrier Removal 04-0419 Jtl28.2004
Tapteal Bend Resoration 04-0450 Jul 28.2004
Tieton Diversion Dam Bridse Installation 04-TA-0431 Jul  15.2004
Roslvn Wastewater Treatment Facilitv Interconnect 1-04-0388 Jun 18.2004
Tillman Creek Wetlands Mitisation Proiect 1-04-03 83 Jun 10.2004
Forest Road 1800 Tree Removal 1-9-04-V/0304 Mav 10.2004
Snowdrason Adventure Shots 1-9-04-t-W0244 lll4ar25.2004
Russell Ridse Fuel Break 1-9-2004-I-W0198 Mar 1.2004
Mt. Clement Archers Traditional 3D Shoot 1-9-04-I-W0186 Feb 19.2004
Maravia Corooration Vendor Activities 1-9-04-I-V/0189 Feb 19.2004
Sunstation Mounted Drill Team Ride Proiect 1-9-04-I-W0185 Feb 19.2004
Dust Dodeers Annual Rimrock Grand Prix 1-9-04-I-W0190 Feb 19. 2004
Bachelo-Hatton Fish Bwass Outfall 04-I-0160 Feb 3.2004
Yakima KOA Land Purchase 04-0139 Jan13.2004
Camp Fife Stream Channel Restoration 01 -09-2004-I-0050 Nov 12.2003
North Fork Tieton River Staff Gase Replacement 03-I-W0371 Sep 18.2003
Gasins Station Repairs at 16'n Avenue 03-I-W0378 Seo 17.2003
Reconstruction of the Simcoe Creek Diversion 03-I-W0361 Seo I 1. 2003
Windv Point Toilet Reolacement l-9-03-I-W0341 Ãus12.2003
Teanawav Basin Sites Fuels Reduction l-09-2003-I-wO102 Jul25.2003
1 4"' Virqinia Cavalrv Reenactment l-9-03-I-W0327 IuL24.2003
South Fork Tieton Recreation Site Restoration 1-9-2003-I-W0290 Jun 17.2003
Rattle Timber Sale r-3-02-t-t933 Oct2.2002
Touch America/ AT&T Fiber Optic Proìect I -3-02-I-03 89 Dec 19 .2001
Elderberrv Timber Sale l-3-01-I-1404 1un27.2001
Closure of reservoir beds to mudding Not analyzed - beneficial

effect
2000

Reoin Mine 5-Year Plan of Ooeration I -3-00-I- 1435 Jul  13.2000
A.J. Barkis Placer Minins Proiect l -3-00-I- l  149 June 7.2000
Plum Creek Land Exchanse r-03-r999-F-0742 Dec23 .1999
Taneum-Manastash Oneoine Activities I -3-99-I- I  360 Oct 12.1999
South Fork Tieton Dispersed Site Restoration and
Smokev Mountain Timber Sale

t-3-99-r-0946 Jul 20, lg9g

Naches Basin Oneoins Activities 1-3-99-I-0325 to 0330 Aor 29.1999
Bald Easle Road Closure 1-03-1996-I-0431 Julv 22.1996
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Coho Act ion
B u l l  T r o u i

Preseûce

Matrix Itrdicator Affected

aûd Effect '

Critical H¿bitat PCE
Itrdicàtor Affected aûd

Affect'
Effect On Bult Trout:

[ ,ocrt ion

N a m c

Strcàm/River
N a m c  Ì n d

R M

Spr ing  Ch inook  Ac t ion S u m m e r  C l r i t r o o k  A c t i o n F a l l  C b i n o o k  A c t i o ¡

Roz¡ Dar¡
Yakir¡a Rl\ 'er

R M  1 ] 8

Câpture up to 100 fèrnale

¿nd 100 rnale f ish

A n n u a l l y ,  A p r i !  l 5  t h r o u g h

Scpternber I  j

Col lcct up to 1470 adult

coho (distr ibuted betu'een

P¡osse¡.  Roza and Colviche

Dams) 830 fish fo¡

br oodstock developrnent

and 640 for outplanting

Annualìy.  September

tfüouch earLv Decembe¡

Migrat jng
Adult

>Growth atrd SurYival :

Mainta¡n (-, fiay hanl\lh¡rass

captued bull trout, low

probabi l i ty of  lethaL take.

>Phys¡cal Barr ier:

M a í n ¡d i n'. exrstilg barier

7- Migrâtory Corr¡dor:
,ly'a¡rlai, : existing bâùier

LAA
Due to hãassment during

captue, geoetic sarnPling and
taggiog activit¡es.

W e l l s

Hatcher.v
(Colur¡bia

RiYer)

Colur¡b ia

Rir er

R M  5 1 5  8

Col lect up to 25 pai:  s of

adult  l ish. AnnuaììY- JulY

through August

Mig¡ating
Adult

>Growtb àûd SuNival:

il|a¡nlain ()t ñay hañtlhalass

captued bul l  t rout (1-4 pcr

year),  low probabi l i ty of lethal

take
>Physical  Barr ier:

M a i n I a ¡il i exrsfiûl. bafr ier

7- M¡gratory Corridor:
M4lr/dir: existing baûier

LAA
Due to hõasslot during

captue, genetic smPling æd
taggitrg activities.

Chandler
Canal

YakiLna Ri!er

R M , t 7

Collect up to 490 lìsh bY

bcach sejne (490 total  f ish

betu een Chandler CanaÌ

and Prosser Dam)

Annually, rnid September
thrôiloh lâte Novernbcr

Not Prsent NA No CH NE

Prosser Darn
Yakima River

RM 48

Col lect up to 490 f ish by

Denil ladder (490 total fish

between Chandle¡ Canal

and Prosser Darn)

AnnualLy, rnid SepteLnber

through late NovcLnber

Collect up to 600 adult coho

(distributed between

Prosser,  Roza and Cowiche

Darns) 830 fish for

broodstock developr¡ent

ând 640 for outplanting

Annually, Septernber
th'nroh earlv f)ecernbe¡

Nol Present NA No CH NE

Marion Draln
M a ¡ i o n  D t a i n

R M 8

Collect up to 42 fish using

f ish wheel Amual lY,:nid

Septernber through late

Nor cr¡her

Not Presml NA No CH NE

Cou,iche DaLn
Naches River

R M 3

Collect up to 600 adult  coho

(distributed between

P¡ossor. Roza and Cos'iche

Dams). 830 f ish for

broodstock de\ eloplnent

and 6,10 lbr outplanting.

Annually, September
thrôììoh eârlv D€cer¡ber

Migrat ing
Adult

>Crowth and Suryival :

lulaintain O: may hann/hrass

captwed bull trout ( I -4 Per
yed), los, probability of lethal

take
>Pbys¡c¿l Barr ier:

lvl ainlain: exlstrng bafrrer

7-Migratory Corridor:
Ma¡rldir: existing barier

LAA
Due to haasmcnt duing

capturc ad rclæsc.

Mig¡ating
Adult

>Growth and Sui l ival :

Maìnloin O: ri y t.ürtJbüass

captued bull trout ( I -4 Per
yer), low probability oflethal

take
>Physical  Banier:
M¿irlr¡n: existina baEier

7-Migratory Corridor:
ll.[ a i n t a i il : exislinl banler

LAA
Due to hmsmc¡t dúing

captüc md rclæ.Wapato\ Daln
YakiLna River

R M  I 7

Wapatox Dam rvilJ be

substituted for Cowiche

Darn affer the Bu¡eau of

Reclal¡at jon conpÌetes

construction of a neu' aduLt

trap at the dam

Taneurn

C ¡ e e k

Tancum

Creek

R M  3 - l l

Release I  f0 adult  females

and I  60 adult  rnales and

I ack strcam AmuaìlY, Lnid
ô.r^hê, rhrñi lùh Deccmhcr

Not Pr6mt NA No CH NE

Wilson Cr eek
Wìlson Cr eek

RM 3-8

Release l0 paì:s ofadults

and.ack strea!¡  Annual l )
Not Present NA No CH NE
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Coho Act ion
Bul l  T rou t
Preseûce

Critic¿l Habitât PCE
Indicator Affected and

Af fec f l

Effect On Bul l  Troutr

Loc¡t¡on
N ¡ m e

Stream/R¡ver
N a m c  Ì n d

Rtvt
Spring Cl¡ inook Act ion S u m m c r  C h i n o o k  A c t i o n F¿l l  Chinook Act ion and Effect'

Rea up to 500,000 smolts
Annually. Septetnber
thr ough Mar ch.

Not Present NA N o  C H N E
P r o s s e t

Hatchery

Yakirna Rir  et

RM 47

Rear up lo 1 00,000 s:nolts

Annual ly,  Dccetnber

t h r o u g h  F e b r u a t y
Rear up to 1,000,000 in-
basin srnolts AmuallY,
October thiough Lnid APIiI

Nol Pr6ent NA No CH NE
Ma:ion Dratn

Hatcher y

Marion Dt¡ in
Kear  up  lo  / ) ,uuv  s l l ruLLs

Annually, October th¡ough

Rear 500,000 to 1,000,000

frylsrnoLts Annual lY,

Septernbct through March

Eagle Creek National Fish

Hatchery, aûd Washougal

Fish Hatcherv (WDFW)

Not Present No Effæt No CH NALowcl

Colurnbia
Hatcheries

(out ofbasin)

Eagle CIeek
(Or egon)

Washougal
Rir er

(Washington)

>Growth aod Surviv¿l:

laprove: irnproved for age baso

for adults a¡d subadults

8- Food Base:

lmprote'. itnptoted forage bâse

for adults and subadults

NLAA
C l a r k  F l a t

P o n d

Yakima Ri ler

R M  1 6 7

Pond. PìT tag and release

170.000 smolts Annuâl lY.

Febr uary (ponding),

vol i t ional release mid MaY

Adults
Sub Adults

tbrccd release cnd ot MIY

Adults
Sub Adults
Juveniles

>Growth and Sunival :

Ma inl ain'. irnptoted Íonge

base for adults and subadults

Direcl and indir ect comPetitiot

rvith iuveniles.

8- Food Base:

M o ¡n ¡ d i n'. irapr ov ad foßge

base fo¡ adults and subadults

Dir ect md itdirect cotnpehtron

with iuveni les

NLAA

Easton Pond
Yakima River

RM 202

Pond, PIT tag and release

270,000 sLnolts Annual lY,

February (ponding).

vol i t iotral  !eleâse nid MaY

1'orced release cnd of MaY

Adults
Sub Adults
Juveniles

>Growtl¡ and Survival:

M d ¡ n I a ¡il'. ifipr ov ed for age

base for adults æd subadults

Direct atd indirect comPehtlon

si th iuveni les

8- Food B¿se:

Maìntain: inprov ed fotage

base fol adults and subadults.

Direct and indirect competition

with iuveni les-

NLAA

Jack Creek
Jack C¡eek

R M 5 9

Pond, PIT tag dd release

170,000sìnolts.  AnnuaLlY,

Febr uary (ponding),

voLìt ional releasc mid MaY,

foì ced release end ofMaY

Sti les Pond

Lou et Naches

River RM 3 '1

PIT tag and lc lease uP to

I00,000 srnolts Annual lY.

Fcbruary (ponding),

vol i t ional rc lease rnid APriL

Migratrng

Adult

.Crowth and SUN¡v¿l:

Maintain (+): inproved 1-orage

base for adults and subadults.

8- Food Base:

Maintaín (+): trtptoved forage

base fo¡ adults aDd subadults-

NLAA

PìT Tag and Release uP to
1,000,000 srolts AnnuallY,
r olit ional rclease rrid APril

Not Present

Migrating
Adult

NA No CH NE
Prosser

Hatcher]

Yakirna River

R M , 1 7

>Growth ¿trd Sunival :

Mointain (+), improved forage

base fo¡ adults æd subadults.

8- Food B¿se:

Maintaín (+)'. inPtoved fotage

base for adults and subadults.

NLAA
Yakima and

Lo\\'er Naches

Rive¡ Ponds

Lo\\  er Naches

Rivo RM 3 4

and Yakuna

Rìr er RM I l l

Some ofthe I ,000.UUo

slnolts fiol¡ Ptosser arc

released hcre, AnnualìY.

February (ponding),

vol i t ional relcase mid MaY.

Ma¡ion Drain

Hatchery

Marion D¡ ain

R M 8

PIT Tag and Release uP to
75,000smolts AnnuallY,
r olìt ional release Lnìd AP¡il

Not Pres{t NA No CH NE

Adults

Sub Adults

>Growtb and Survival :

l,la¡ntoin (+)'. rmqoved forage

base for adults æd subadults

8- Food Base:

Ìulaintain (+): improvcd for¿ge

base fo¡ adults and subadults

NLAA
Lake CIe

Elurn

ln net pens

s' i thin % ¡ni le

of daLn

I 2,000 smolts for dam
passage study AnnuallY,

>Grotth atrd Suryival:

)Ula¡nlaiñ (+)'. r proved forage

base fo¡ adults dd subadults

8- Food Base:

Maintain (+I improved forage

base fo¡ adults and subadults

NLAA

HoLrnes Pond
Yakirna Rir  er

R M  I 6 5

250,000 smolts, PIT tag

I,250srnolts Arnual lY,

Februaty t fuough eulY

A n r i ì

Migrating
Adults
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Matr ix Indicâtor Affected

and Effectr

Cri t ic¿l  Habitat  PCE

hdicator Affected and

Affectl

Bffect Otr Bull Trout']
L o c a t i o n

N¡me

Stream/Rivcr

Niìmc ând

RM

S p r ¡ n g  C h i n o o k  A c t i o r r S u m m e  r  C l ì i n o o k  A c t i 0 n F ¿ l l  C h i n o o k  A c t i o n Coho Act¡on

Apri l  (sLnolts).  late JulY

(pan )

Rear and scâtter plant

|  7.000 parr,  PIT tag 1,250

parr Annu¿lly, February

throu[h ear]v Apri l

Bul l  T rou t
Presence

Migrating
Adults

Sub Adults

>Crowtl¡  and Sury¡val:

Maintain (+): inproved fotage

base fo¡ adults and subadults

8- Food Base:

Mainlaín (+)'. imqavcd 1-orage

base fo¡ adults and subadults

NLAALa Sal lv High

School
(Ahtanuìn

Cr eck)

Ahtanum

Creek
R M ] 8

Release and PIT tag 3,000

pan. Amual ly, late JulY

AduLts
Sub Adults
Juveniles

>Crowtb and Suryival :

ly'dlnlaø: improved forage

base for adults and subadults

Di¡ect and indirect comPetition

with iuveniles.

N o  C H NLAA
C¡ystal

Springs/
Easton

Keechelus
Reâch

Yakirna Rir er
R M  2 I 3

Big Creek
Big Creek

R M  I - 3

Release and PIT tag 3,000
oan Annuallv. late JulY

Not Present NA No CH NE

U p p e r  C l c

El urr River

Cle EIutn

Rive¡
R M 2 9 6

ReJeasc and PIT tag 3,000

parr Annual ly,  la le July

AduLts

Sub Adults

Juveni les

>Crowth and Sury¡val:

M a i n I cLin : iripr ov ed +ó fiEe

base for adults Ðd subadults

Direct and indirect competition

with juveni les

No CH NLAA

Release and PIT ta8,1,000

o¿¡. AnnualLv. late JulY
Not Present NA No CH NE

Wilson Creek
Wilson Creek

RM 6-10

Reecer Cr eek
Reecer C¡eek

R M  I - I

Release and PIT tag 3,000
n¡n Annual lv.  Iate Julv

Nol Present NA No CH NE

North Fo.k

Lit t le Naches

North Fork

Lit t le Naches
Rir er

R M  I ]

RÈlease and PIT tag -l-000

pan Amully. Late July

Release and PIT tag 3,000

parr Amual ly,  late JulY

Release and PIT tag 3,000

paû Aùually, late JULY.

Not Presilt NA No Ct{ NE

Not Presenl NA No CH NE
Lit t le Naches

RiveI

Li t t le Naches
River
R M 9

Adults

Sub Adults

Juveniles

Sub Adults

Juveni les

>Growth aûd Suryival :

Ma in tain'. improv ed forage

base for adults md subadults

Direct and indirect cornpetition

with juveniles

No CH NLAA
Bulnprn!

Lake

BumpÌng
Rive¡ (base oi
darn) RM 19

BuLnping
River (top of

Lake) RM
2 l  l >Growth and Sunival :

M o i n |a i ni impr ov ed, for age

base for adults dd subadults

Direct and indi¡ect comPetition

No CH NLAA
Quartz Creek

Beave¡ Datn

Cornplex

Quartz Creek
R M  I - 4

Release and PIT tag 3,000

par. Amually, late JulY

Release and PIT tag 3,000

Dm Annually, late JulY.
Not Prcsmt NA No CH NE

NE

Nile C¡cek
Nile Creek

RM 3-6

Blow Out

C¡eek

BloN Out

Creek
R M I

Release and PIT tag 3,000
pan Annual ly,  late JuìY

Not Pr6mt NA No CH

AduLts
Sub Adults
Juveniles

>Growth ¿trd SUR¡vâl:

ll4 a i n I ain: impr ov ed for age

base for adults and subadults

Direct ed indirect competition

with i ì rven¡les

No CH NLAALittle

Ratt lesnakc

Creek

Lit t le

Rattlcsûake

Cr eek

R M ]

Release and PIT tag 3,000

par Amual ly,  late July

Ss,auk Cr eek
Su,auk Ctcek

R M  0 - l  8

Release and PIT tag 3,000

pan Amually, late JulY.
Not Presilt NA No CH NE

74



Locat ion

Name

Streåm/R¡ver
Name aûd

RM
S p r ¡ n g  C h ¡ n o o k  A c t i o n Summcr Chinook Act iotr Fal l  Chinook Act¡on Coho Act ion

Bùll Trout
Presence

Matr¡x Indicator Äffected

åtrd Effect'

Cr¡t¡câl  Hab¡tat PCE

Indicator Affected and

Affect'

Effect On Bull Trout'

Roza Dam
Yakima River

R M  I ] 7

Col lect and PIT tag
ju\ eni les in ju\  eni le f ish

trap Dai ly.Aprì l  I  through

l\4ay I

C o l l c c t  æ d  P I T  t a g  u i L d
and hatchery coho
j u r e n i l e s  D a i l y ,  A p r i l  I

thr ough May I

Migrating
Adults

>Growth and Suniv¿l:
'\/Ía¡nîain (-)t ìnay hann/hùass

captur ed bull h out ( I -4 pel

year),  Iow probabi l i ty of lethal
take
>Physical  Barr ier:
il./dirld¡n: existinß barier

7- M¡grato¡ l '  Corr idor:
rØaøtair :  exist ing barr ier

LAA
Due to htrasment during

capture, gdetic sMpling and
tagging activities.

Chandlcr
J  u \  e n i l e

M o n i t o r i n g
Facì I i ty

Yakirna River
R M : 1 7

C o l l e c t  a n d  P I T  t a g
j u r  e o i l c s  i n  j u r  e n i l e  1 ì s h

trap Dai ly,  Nor ernber l5

through July |  5

Col lect and PIT tâg
j u r c n ì l e s  i n  j u r e n i l e  f r s h

I ap Dai ly.  Nor ernber I  5

through July |  5

C o l l e c t  a n d  P I T  r ¡ g
jur eni les in juveni le f ish

trap and t \ \ 'o scre\\ ' t raps
D a i l y ,  N o l e m b e r  l 5

thr ouch . lulv I  5

C o l l c c t  ¿ r , d  P l  l - t a g

iur eni les in juveni le f ish

trap and t\\'o scre\\, traps
Dai ly- Nor embcr I  5

t h r o u g h J u l v  l i

Not Presenl NA No CH NE

Yakim¿ River
(Richland,

Granger,
U n i o n  G a p )

Yakir¡a Rir er
IIM 4-8 rl

RM 83
RM 107 I  to

i l l

Seine net and PIT tag s ' i ld
iàì l  Chinook juveni les 3-5

t i rre s Weekly.  Apr i l  I

through Lnid June

Not Presenl NA N o  C H NE

M a r i o n  D r a i n
Mar ion Drain

R M ]

Col lect and rnark l , i ld tàl l

Chinook juveni les \ \ ' i th 1òur
foot scre\\, Ù ap- 3 tirnes

dai ly,  March I  through rnid

Not Presenl NA N o  C H NE

AhtanurÌ

Creek

Aht¿nurn

Creek
R M ] 8

Col lect juveni les jn scr ew

trap Daily, Decernber

t tuough May

Adults
Sub Adults

>Growth and Suw¡vâl:
llainta¡n (): may hanr/harass

captur€d bul l  t rout ( l  -4 pe¡
year),  low probabi l i ty of l€thal

take.
>Phvsical  Barr icr:
rvlr¿lrlriz: existino hârieì

7- Migratory Corridor:
Main I aik : exrsiiîg bariel

LAA
Due to hrassment during

captwe, giletic sdnpling and
tagging activities.

Toppenish

Creek

Toppenish

Creek
R M  T Á  i

Col lect juveniÌes in sc¡eu'

hap Dai ly,  Novernber I  5
thr oush Mav

Not Presenl NA No CH NE

N a c h e s  R i \ e r
(Wapato\

Diversion)

Naches Rive:

R M  I 8 4

Colìect juveniJes in box

trap 4days^veek, Ap¡i l  I

t h r o u g h  M a y  3  I

Migrating

Adults

>Growth and Sunival :

Maintaín O: nay harnlhxass

captured bull trout (l -4 per

year).  low probabì l i ty of lethaL
take.
>Physical  Barr ier:
Ma i n ta ¡n I exisliir búier

7- Migratory Corridor:
Malrldir: existing baûier

I.AA

Due to h{Nment duing
captue, gilctic smpliDg and

tagging activities.

Prosser Da¡
Yakirna River

RM 47

Fixed point radio telemetry
tracking sur\ ,ey

Constætly.  rnid Septembe¡
fhrôrnh Nôr,er iber

Migrating
Adults

NA No PCE's affected NE

Roa Daln
YaLirna Ri\ Èr

R M  I ] 7

Fixed point ¡adio telemetry
tracking sun,ey-

Constantly, rnid Septernber
thr ouûh Noverrber-

Migrating

Adults
NA No PCE's affected NE

Cou,iche Dam
Naches River

R M 3

Frxed poiDt radlo telernetry
tracking su¡\'ey.

CoûstantLy. lnid Septelnber
throuch NoYember.

Migrating
Adults

NA No PCE's affected NE

Wapalor Dar¡
Yakirna River

R M  1 7

Fixed point radio telelnetry

t ' d L À ' L L Ë  5 u ¡  \  c ) .

CoDstantlv. rnid Seotember

Migrating

Adults
NA No PCE'S affected NE
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L o c a t i o n
N a m e

Strcam/R¡ver
N a m e  à n d

RM

l

S p r i n g  C h i n o o t i  A c t i o t l  S u ¡ n m c r  C l ì i o o o l i  A c t i o n F r l l  C h i n o o k  A c t ¡ o r r C o h o  A c t i o n
Bul l  T rou t
Presence

Matr¡x Indicator Affected

and Effect l

Cr i t i câ l  H¡b i t¿ t  PCE
lndicàtor Affected åtrd

Affect!
Effect On Bül l  Trout-

th¡ ough No\ erÌber

Snorkel spot checks, redd

capping, electr  of ishing,

beach scining. and

col lect ing and PIT tagging

\\ ' i ld coho

Adults
Sub Adults
.Tuveniles

>Growth and Süf l ival :

Ma¡rlal,: may inadveúently

har ass or displace bull trout

dunng surveys

N o  C H NLAASorne or al l

c o l ì o  i u \  c n i l e

release areas

l isted abo\ e

N o  C H NLAA
Arner rcar l

Rive¡

ADleilC¡n
Rir c:

RM 0-1,+

Foot sp¿\\  nrng sul l  cYs

Weekly.  Latc . lu ly thÌ  ough

late SepteFber

Adults
Sub Adults
Juveniles

rly'a¡rtdlr: rÌay inadvertentlY

harass or displace bull trout

durinr swevs

Lit t le Nachcs

Riler

Li t t le Naches
Rir er

Foot spar, 'nrng sun eys

W e e k l y .  l a t e  J u l y  t h r o u g h

lâle Se¡tember

Not Present NA N o  C H NE

Bumping
R i r  e ¡

Burrping
Rir e¡

Ri\4 0- l9

Foot/boat spâwnrng

sur r  eys Weekly,  Iate JuLY

thr ouglì  Iate Septcrnber

Adults

Sub Adults
Juveni les

>Growth and Survivr l :

rty'dlr14ü : may inadveflenlìY

ha¡ass ol  dispLace buLL trout

durrne sun,eYs

No PCE's affected NLAA

Ratt lesnake

C r e e k

Ratt lesnake

C¡eek
RM ()- l i

Foot spa\\ning sur l  cys

W e e k l y ,  I â t e  J u l y  t h r o u g h

late Septcrnbel

Adults
Sub Adults
Juvenìles

>Growtlr  and Surviv¿l:

rvl4irld¡, : lnay inadver tently

hafass or displace bul l  t l  out

¡ l rrr ino sun,evs.

No PCE's affected NLAA

Naches Ri\  c l
Naches River

RM 0-.14

Boat spa\\nrng su¡\  eys

Weekly,  late July thr ough

late SepteLnbcr

Adults
Sub Adults
Juvenilcs

>GrowtL and Sud¡val:

)\4 a ¡ n I a i n'. ñaY inadY erlen¿Y

har ass or displace bull trout
No PCE's ajþcted NLAA

Teana*ay
Rir er

Teanau'ay
Riler

R M  0 - l  0

Foot spaNnLng sur\  cys

WcekLy. late August

through early Octobcl

AduLts

Sub Adults

Juveni les

>Growth and Sunival :

Ma in I a in : ûaY iaad\ erlerllY

harass or dispLace bull trout
No PCE's af lècted NLAA

AduLts
Sub Adults
Jur eniles

>Growth atrd Survival :

rl4¿lnldi4: rnay inadveltcntlY

harass or displace bull [out
No PCE's affected NLAA

Clc Elurn
River

C l c  E I u m
Rivcr

RM 0-3.1

Bo¿t spa\\ 'n ing su¡ 'eys

Wcekly,  late August

thr ough ear Ly October

Yakitna Rir  el
Yak¡rn¿ Rì\ ,e¡

R M  I ? 7 - 2 1 4

Boat spâ$'ning suì\  eys

Vy'eekly,  Iate August

thr ough ear Iy October

Migrating
Adults

>Growtl¡  and Survival :

t\4 a i n ¡ a ¡ ï ñay inadv erleiflY

harass or displace bull trout
No PCE'S affected NLAA

Migrating
Adults

>Growth and Suwiv¿l:

rly'a¡rlaø: may inadvertentlY

ha¡ass or displace buLl troût

during suweys

No PCE's affected NLAA
Yakirna Rir  el

Detwoen

Pr osse¡ Dam

and Roza

Yakirna Rir  el

R M  4 7 -  I  l ?

FooVboat spâ\\nlng

sur\  eys WeeklY- lnid

Septer¡ber thr ough lnid

October

Foot/boat spawnrng

sul\ 'eys WeekLY, rnìd

October through ûl id

Nor ember

Los'et Naches
Rir ei

Naches Rir er

R M O - I 7 J

Foot, /boat spawnrng

sur\  cys We ekLy. mid

Septcrnbc¡ thr ough mid

October

Foot/boat spa\mLng

surveys Weekly,  lù id

October th ough rnid

Migrahng
Adults

>Growth and Sunival :

r'tldi¿t4¡tr: may inad\¡ertentLY

harass or dispJace buìì trout
No PCE's affected NLAA

Not Pr€sent NA No CH NE
MarioD Dr ain

Mar ion D.ain

R M  0 - t 9

fool spaùnrng surl  eys.

WeekLy, mid October

thr ouch mid Novembet

Ahtanurn

Creek

Ahtanurn
Creek

RM 0-20

Foot spa\\ning suNeYs

Weekly,  rnid Septenber

th ough Nove¡nber

Adults
Sub Adults

>Growth atrd Sury¡Yal:

rly'a¡¡¡alr: may inadvertgntly

harass or displace bull lrout
No PCE's affected

NLAA
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Locat ion
N a m e

Strc¿m/Rircr
N À m e  a n d

R M

Yakuna River
R M  |  2 3 - 9 8

Spr i r rg  C l inook  Ac t ion

Yakima Rir cr
(Selah ro

[, ]nion Cap

Cr¡tic¡ìl Habitat PCE
Indicator Affected ¿ndMatr ix Iûd¡cator Affccted

and Effcct l

>Growth ¿trd Sünival :

M a i n I a i,r i nay rnadv ertentl y

harass o¡ displacc bul l  t r  out
No PCE'S affected

Foot spawning suneys
Weekly- rnid Septembcr

thr ough No\ cmbet

Irlle',,f re 
I nv z-;¡

Etu tn  KrYcr  I

No PCE'S affected
Foot spâ\\ ,ning sur\ 'cys.

Weckly,  rnid Septembel

th¡ough NoVeLnbcr

>Crowtl¡  and Survival :
rly'd¡rldltr: rnay inadvertently

hâr¿ss or displace bul l  t rout

Upper i Burnping
Burnping J Rivef

Rir  cr RI\4 I  I  I -14

rvld¡rldir: r¡ay inad\,ertentl)

harass or displace bul l  t rout

Foot spaNning sur\eys
Weckly,  mid Septernbor

through Noyernbcr

Foot spaNning sur\  eys

Weekly,  mid SeptemberW i d e  H o l l o s '

C r e e k  R M  0 - l

Foot spa\\ 'n ing sur\ 'eys
Weekly,  rnjd SeptcrÌber

>Crowth and SuRival:

,ly'alalai4 : may inadverlcntly

harass or displace bul l  t rout

duùng sur\  eys

Boat spa\\ning suraeys

Weekly.  ìnid SepteÌ¡ber

through November

Naches Ri\  cr

No PCE's aiTected
Boat spau¡ing suneys
WeekJy- rnid Scptember

thr ough NoveLnbel

>Crowth and Survival :
rfy'airlai, : rnay inadvertently

hârâss o. displacc bul l  t rout

>Crowth ând Survival :
rl.y'a¡trldø: rnay inadvel tcntly

harass or displace buLl t rout

>Growth and Survivâl :
rvlalrldø: rnay inadvcrtentLy

harass or displace bulL hout

duing survcys

I ' rcd¡¡tor Surì  cvs

LAA
Due to hilassmmt during

capture and relase

>Crowth and Suñival :
t\4aínÌain t)'. rnay hann/harass

captured bulJ trout-  lorv

9  l o c a t i o n s

betueen RI\'l
0 - 1 0 3

Boat eleclrofìshing pr edator

lnark-recaptur e/storn¿ch

sampling sun eys Monthly,
Yakirn¿ River

Noi l-  l - i l rgct |  i l \ i l  l l r , r ¡ tor in

Cabin Creck

Elcctrofìshina 1na¡k-

recaptulc salnpl jng

Annual ly.  July t luough

EJectrof ishing rrark-
recaptu¡c sarnpLrng

Amual ly,  lu ly thlough

>Growth and SuRival:
¡,Iainta¡n (-)'. ñay hañJhüass

captured bul l  t rout,  low

probabi l i ty of  lcthal  take

No PCE's affected
LAA

Duc to hdassment duing
captue æd release.

Electrof ishing lnark-
recapture sanrpling

AnnuaLIy, Juìy through

August



No PCE'S affected

>Growth and Survival:
Moinl sin O t nay íarm,{haass
captuod bull trout, low
probability of lethal take.

No PCE'S affected

>Growth aûd Sunival:
Maíntaìn (): may larrnlhtass
captued bull t¡out, low
p¡obability of lethal take. Bull
trout only present in highest
sûeam reaches

Elechofishing rnark-
recaptu¡e sampling
Annully, July through
August.



Locat¡on

N a m e

Stream/River
Name ând

RM

S p r ¡ n g  C h i n o o k  A c t i o n S u m m e r  C h i n o o k  A c t i o n Fal l  Chinook Act ion C o h o  A c t i o n
Bull Trout
Presence

Matr ix Ind¡cator Affccted
and Effect'

Critical Habitat PCE
Ind¡càtor Affected ând

A ffcctr

Effect On Bull Trout"

Yakirna River
Yakirna Rive¡

R M  I  1 6 - 1 6 5

Boat electroñshing resident

rainbo\\ ,  t r  out abundance
and size str  ucture sampl ing

and backpack elect¡ol ' ishing

strear¡ mar gins through

deterninc age 0 size

structu¡e Annual ly,

Septernber through Octobel

Adults
Sub-adults

(No bulL
hout ha\,€

encountered

eLeclro-

sul veys

>Crowth and Sunival :
Maintain O: nay ha¡¡Jl¿rass

captured bull trout, low
p¡obabi l i ty of lethal take. Bul l

trout have not been obsen,ed in

these areas for I 0+ years

No PCE's affected
LAA

Due to hùærMt dEing
eptE€ e¡d rclæ.

No¡1h Fork

Teanarvay
R i v e r

Nodr Fcrk

TeanaN,ay

Rivcr
R M l t 3 - t 6 9

Snorkeì surYeys for bul l

h out/sal l ¡on dist t ibut ion
Annual ly,  Septernber

Adults
Sub Adults
luveniles

>Growth and Sudiv¿l:
Ma i n ta ¡il nay inadyerleûtly

harass or displace bul l  t r  out

dudnc surveys

No PCE's aftected NLAA

Norlh For k

Teanasay
River

North For k
Teanauay

River
RM O-7

PIT tag r  osident r  arnbou

h out to detennine

rnstantaneous gr o\\  tn.

Intei lni t tent ly March

t h r o u g h  l u n c

Possible
Migrating
Juveniles

>Crowth and Sunival :
rty'airtd¡, : ¡nay inadvertently

harass or displace bull t¡out

during sample col lect ion No

bul l  t ¡out encountered in this

¡each durinc elechof i  shins

N o  C H

LAA
Du€ to hüæffieot dring

captuc ãd relæs.

M i d d l e  F o ¡  k
Teana\\,ay

Rir er

Middle For k
Teanasay

River RM 0-7

PIT tag resident rainbol
I  out to detenrÌrnc

instantaneous gro\vth

Interìnl t tent ly March

throuch Junc

Not Present NA N o  C H NE

Arnerican

Rir er

Atneilcan
River

R M  O - I 4

Col lect up to I  0 \ ' i ld fernale

and I  0 \v i ld rnalc f ish \ \ , i th

tangle nets Annual ly,
Scpternber I through

Septernber I  5

Adults

Sub Adults
Juveniles

>Crowth ¿nd Suryivàl :
rtla¡4ldid : may inadvertently

harass or displace bu)ì  t rout,
low probabi l i ty of lethâl take.

Collection a¡eas are snorkeled

dui¡g nets sets/drifts to ensure
nô h"l l  t rni l l  âr e nr esent

No PCE's affected NLAA

N a c h c s  R r v e r
Naches River

RM ]7-4I

Col lect up to |  0 \v i ld lèr¡ale

and |  0 \ \ ' i ld male f ìsh \v i th

tangle nets Annual ly,

Septernber I  through

Septernber |  5

Adults
Sub Adults
Juveniles

>Growth and Suniv¿l:
tl,l ø i n I a i n i ñay iiadv erfenlly

harass or displace bull trout,
loq, p¡obabi l i ty of  Iethal take-

Col lect ion areas are snorkeled

dudng nets sets/d¡i1Ìs to ensur e
no buli trout âre Dresent

No PCE's afiècted NLAA

Lit t le Naches
River

Li t t le Naches

Rivcr

R M  0 - t  3

Col lect up to I  0 rvi ld fernale

and | 0 r'ild rÌìale frsh \\ ith

tangle nets AnnualLy-

Septernber I  through

September I  5

Adults
Sub Adults
fuveniles

>Growth ¡nd Sudival :
M a í n | ø i n : nay i\ad\ ertenrly
harass or displace bull trout,

los,p¡obability of lethal take.

Collection areas are snorkeled

during nets setVdrifts to enswe

no bull trout de Dresent

No PCE's affected NLAA

Yakir¡a River

Yakima Rivcr
R M  I  8 6 -

r 0 ì  i

R M  I  l 0 - l  l 4

Col lect rainbo\\ ,  t rout and

sculpin by hook and l ine or

electrof i  shing for predal ion

studics Annualìy,  March

Migrating
Adults

>Growtb atrd Suryival :
tVaintain O: may hann/huass

captued bull trout, low
p¡obability of lethal take.

No PCE's affected NLAA

Cle Elurn
River

Cle EIurn

Rivcr
RM O-5

Collect rainbou' trout and

sculpin by hook and l ine or

electrofi shirrg lòr predation

studies Annual lv.March

Adults
Sub Adults

>Growtb and Suryival :
Maintain ()t may hanr/haass

captured bull trout. low
No PCE's affected NLAA



Locat ion
Name

Stream/River

NÀme ¿trd
P M

Spr¡ng Chinook Act ion Summe r Chinook Act¡otr Fàl l  Cbiûook Act iotr Coho Act ion
Bull Trout
Preseûce

Matr¡x Itrdicator.¿tffectcd
a¡d Effect'

Critical Håbitat PCE
Indicator Affected atrd

Affectt
Effect On Bul l  Trout?

through May

Lit t le Creek
Little Creek

RM O-]

Col lect ¡ainbow trout and

sculpin by hook and l ine or

clechof i  shing f 'or pl  cdat jon

studies Annualìy,March

thr ouch Mav

Not Prcsmt NA No CH NE

Big Cr eek
Big Cr eck
RM O-]

Collect ¡ainbo\\ '  t rout and

sculpin by hook and l ine or

electr  of ishing for predat jon

studies Annual ly.  Match

th ouch Mav

Not Presmt NA No CH NE

fuckcr C¡ eek
Tucker C¡eek

R M  O - I

Col lect Einbo\\ '  t rout and

sculpin by hook aod l ine or

el€ctr  of ishing for predât jon

studies Annualìy,  March

Not P¡csent NA No CH NE

Cabin C¡ eek
Cabin Creek

RM O-,I

Collect rainboñ trout and

sculpin by hook and l ine or

electrof i  shing foì  pI  edat ion

studies AnnualJy, March

throuch May.

Not Present NA No CH NE

Sih,er Creek
Si lver Creek

RM O-]

Col lect rainbow tr  out and

sculpin by hook and l inc or

electrofi shing lòt pt cdatìon

studies Annualìy.  Match

throuch Mav

Not P¡esent NA No CH NE

I e l e p h o n e

Creek

Telephone
Cr cek

R M  O - I

Col lsct rainbo$, tr  out and

scuìpin by hook and I ine ot

clcctr  of ishing for prcdat ion

studies Annual ly.  March

thr outh Mav

Not P¡esent NA No CH NE

M osqulto

Creek

Mosquito
Cr eek

RM O- I

Collect r  ainbo\\ '  hout and

sculpin by hook and l ine or

elcctrof ishing fot  pr edat ion

studies Annual ly,  Mach

throu[h Mav

Not Present NA No CH NE

S\\,arnp Cleek
Srvamp Cr eek

R M  O - I

Col lect rainbow tr  out and

sculpin by hook and l ine or

electroiìshing t'or pr edation

studies AnnuaLIy,March

ttuouch Mav

Not Presmt NA No CH NE

Noble Creck
Noble Creek

R M  O - I

Col lect tainbo\\ ,  t rout and

sculpin by hook and Line or

elech ofìshing t'or predation

studies. Annually, Ma¡ch

throuah Mav

Not Presflt NA No CH NE

P¡ice Creek
P¡ice Creek

R M  O . I

Col lect rainbo$, tr  out and

sculpin by hook and l ine o:

cleckolìshing for predat ion

studies Annual ly,March
throuoh Mav

Not Pr6mt NA No CH NE
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Locât ion
N a m e

Stream/R¡ver
N a m e  â n d

RM

S p r ¡ n g  C l ¡ i n o o k  A c t ¡ o n S u m m e r  C h i r o o k  A c t i o n Fàl l  Chinook Act ion C0ho Act ion
Bull Trout
Presencc

Matr¡x Indicator Affected

and Effect l

Cr¡t¡cal H¿bitat PCE
Indicator Affected ¿nd

Affectl
Effect On Bul l  Trout ' l

Upper
Yakima Rir er

Yakima River

R M  1 3 r 5 -
t 9 5  5

C o ì l e c t  5 0 0 j u v e n i ì e

Chinook and 30 rainborv

troui \\,ith elect¡ofìsher and

sarnple stor¡ach contents

Armual ly,  Mar ch through

Migrating
Adults

>Growth and Surviva[:
¡,Ía¡ntain (-): raay haäJharass

captu¡ed bull t¡out, low

probabiLity of lethal take-

No PCE's affected

LAA
Due to hdæsmeDt duing

c4lEè aúd rul€s.

Upper
Yakima Rir er

Yakir¡a River
RM l 59 82-

I 6.1 0,1.
RM r29  00-

t 3 r 8 5

C o l l e c t  l 4 0 J u \ e n r l e

Clì inook $ i th electr  oi ìsher

and salnple stor¡ach
contcnts Annual ly,  rnid

Scptcmber through mid

Migrating
Adults

>Growth ånd Surv¡val:
Mainlain O: nay hatn/hatass

captured bull trout, lou,
probabi l i ty of  Iethal take

No PCE's affected

I.AA
Due to hæme¡t düing

captue ùd rcl€s.

u pper
Yakima Rir er

Yakilna Rivcr
RM r i9  8 l -

1 9 5  5

Snorkel survcys 0f300
locàt ions lo col lcct habitat
u t i l i z â t i o n  d a L â  A n n u a l l y .

July thr ough Septernbel

Migrat ing

Adults

>Growth and Surv¡val:
llaitlt ø in. ñay inadve.tentLy

har ass or displace bul l  t fout

during surveys

No PCE's affected NLAA

Cle Elurn
Rivc¡

CIe Elurn
Rivel

R M  O - 5

C o l l c c t  d a t a  1 ì o ì r . 1 5

r¡rcr ohabital  sur\  ey

hansects T\\ ice annual ly
Iuly thr ough August and

Septem'Der through

N o r e r n b e r

Adults
Sub Adu l ts

>Growtlr  and Surv¡val:
rvldlrldd : lnay inadvettentlY
harass or dispLace bul l  t rout

duriDg surveys

No PCE's atfected NLAA

Upper
Yakirna Rile¡

Yakilna Ri\ er
RVt I 59 8l-

t 8 3  i
R M  t 9 t -

r 9 5  5

Collect d¿tr i r  orÌ  :15

r¡ icrohabitât  sur\ey

tr  ansccts T\\ ' icc annuâl l )

J u l y  t h r  o u g h  A u g u s t  a n d

Scptcrnber through
Nnvernher

Mig¡at ing
Adults

>Growth and Sury¡v¿l:
)Va int a¡ï fiay iñadvetreidy

ha¡ass o¡ displace bul l  t rout

during surveys

No PCE's al tectod NLAA

C l e  E l u m
Rir e¡

Cle Elum
River

RM O-5

Col lect 1,1 in\  ertebrate dr i f i

samples Annual ly.  lu ly

thr ough Septclnber

AduLts
Sub Adults

>Growth atrd Sudivâl :
M a i n t a i t nay iîadv eúently

harass or displace bull t¡out
No PCE's affected NLAA

N o ¡  t h  F o r k

Teanarvay
River

Nonh
Fork

Teanasa
y  R i r e r

R M  r 0 5 -
| ] 5

RM 2  7 - t 0 .5

Snorkcl  surveys and spot
c h e c k s  o f 4  l o c a t i o n s

through dctei lnine Chinook

abundance and distr  ibut lon
monthly Annual ly,  June

t l ì rough August

Migrating
Adults

>Growtb ând Sùrviv¿l:
Ma i n Í a i u ñay iladv erleÛtly

ha¡ass or displace bull trout

during sun eys. No bull trout

er er obserr'ed in these ¡eaches

No PCE's affected NLAA

Uppet
Yakirna Rir  er

Yak¡¡a River

RM r 60-
lot i

Snorkel sur veys of ent i r  e

r each to ident i ly prccocìous

male abuodance Annual ly,
f " ¡ ê  r h ' ^ ' i ô h  A " ô , , c r

Migrating
Adults

>Crowth ând Suryivâl :
M a i nÎ a i ï fiay iîadv erte¡lly

harass or displace bull trout
No PCE's affected NLAA

Mainstem

Lit t lc Naches
River

Fr otn

conf luence to

North Fork (4

reâcnes)

Col lect gravel samplÈs 1ìorn

sh€ams in the fal l  The core

saLnplcr Ìakes out about I  f1

in depth and I  0 inches

around, rr i th four samples

beìng taken on 3 di f ferent
r i f t ìes for â total  of  l f

samples ñorr each stroarn

samDle area

Adults
Sub Adults
Juveniles

>Growtb and Sunival :

M o ¡ n I a in'. nay iÛ¿d\ efteúly

harass o¡ displace bull trout,

No ¡edds a¡e distu¡bed.

No PCE's affected NLAA
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Locat ion

Name

Stream/R¡ver

Name and
P M

Spring Chinook Act ion Summer Cl¡inook Act¡on Fal l  Chinook Act iotr Col¡o Act ion
Butl Trout
Presence

Matr¡x Indicator Affected

atrd Effect'

Critical Habitat PCE
Itrdicator .A.ffected and

Al lec t '

Effect OD Bull Troutz

South Fo¡k

Lit t le Naches
River

( I reach)

Col lect gravcl  satnples ûom

str ca'ns in the fall The core

sampler takes out about L ft

in dcpth and I 0 inches

around, u,ith fout satnples

beiDg t¿ken on 3 different

riffles for a total of I 2

samples liorn each strealn

sarnDL€ ù ea

Adults
Sub Adults
Juveniles

>Growth and Survival:

M a ¡ n I a ¡ n'. may itadv er te îÌlY

harass or displace bull t¡out,,

No rcdds ile disturbed

No PCE's affected NLAA

Bear Cr eek ( I  reach)

Col lect gravel sal Ìples l iorr

strear¡s in the tàl l  Thc core

salnplcr takes out about I  f t

in depth and I  0 inches

around. \\'ith f'out samples

being taken on 3 di f ferent

r i f f les t-or a total  of  I  2

sarnples f iom each stream

sa:¡ole aLea

Adults
Sub Adults
Juveniles

>Crowth àod SuNival:

Ma¡n|ain'. n y íaadYerfenllY

harass or displace bul l  t rout,

No redds are distùrbed

No PCE's affected NLAA

West Fork of

Bear C¡eek
( | reach)

Col lect gravel sainpìes h orn

strealns in the fal l  The cole

samplel  takes out about I  f t

in depth and l0 inches

ar ound, s'ith four samples

being taken on 3 different

riffles t'or a total of | 2

salnples fi orn each stteam

Adults
Sub Adults
Juyeniles

>Crowth and Sudival :

ùl a i n I a ¡n'. nay inadv etteúlY

harass or displace bull trout,

No redds a¡e distu¡bed

No PCE's affected NLAA

North Fork

Lit t le Naches
River

(2 r  eaches)

Collect gravel samples liom

streams in thc fall The co¡e

salnpler takes out about I fl

in depth and I  0 inches

around. rvi th four samples

belng taken on 3 di f ferent

r i f f les for a total  of  l2

sarnples frorn e¿ch streatn

samDle area.

Adults
Sub Adults
JuveniÌes

>Growth and Suw¡val:

Mciztain : may inadver tentlY

harass or displace bull trout,

No redds ¿re disturbed

No PCE'S affected NLAA

Pyrarni d

Creek
( I  reach)

Collcct gravej sarnples fi orn

strearns in the' fàl l .  The cote

sal¡pler takes out about | li

in depth and I  0 inches

around, \\'ith four satnPles

being taken on 3 diffsrent

riffles for a total of | 2

salnples froln each stleatn

s â m o l e  a r  e a

Not P¡esÐt NA No CH NE

Upper
Yakima River

Mainsteln
Yakirna Rive¡

from Cle

Elum Up to

Keechelus

Dam RM

I  8 8 - 2 1 4  ( 5

reaches)

Collect gravel satnples fron

st¡eams in the fall. The co¡e

sampler takes out about I ff

in depth and I 0 inchcs

âround, \\,ith four sal¡ples

being taken on 3 diffe¡ent

r i fncs for â total  of  I  l

samples {ior¡ each st¡eam

Adults
Sub Adults
Juveniles

>Growth and Sunival :

M a i n I a i n'. tay in¿d! erlently

harass or displace bull troùt,.

No ¡edds a¡e distubed

No PCE'S affected NLAA
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Locatio¡
Name

Stream/River
Name atrd

P M

Spring Chinook Âction Summer Chitrook Act¡on Fal l  Ch¡nook Act ioû Coho Act ion
Bull Trout
Preseoce

Matrix Itrdimtor Àffected
and Effect¡

Crit¡cal Habitat PCE
Itrdicator Affected atrd Effect Otr Bull Trout'z

Cle Elurn
River

Lower Cle
Elum River
below the

dam (2
r@ches)

Collect gnvel wples from

steans in the fall. The core

sampler takos out about I ft

in depth md l0 inches

around, with four mmples

being taken on 3 different

riffles for a total of I 2

samples f¡om cach stream

mDle {ea

Adults
Sub Adults
Juvmiles

>Growtb and Suruival:
Mo¡n|aini may in dverteúly
hæss or displace bull tout,.
No redds ue distub€d.

No PCE's affectod NLAA

Coho study
tributaries,

side chamels
ad beaver
ponds of
Upper

Yakimå
River, Naches

River, and
Litt le Naches

Place 400-500 adult coho
md fall chinook fish

carcasses by foot or boat.
Annully, Januily-Februùy

Place 400-500 adult coho

and fall chinook fish

carcasses by foot or boat.

Annually. January-Februuy

Adults
Sub Adults
Juveniles

>Crowth aDd Suryivâl:
M a ¡ n r a í n i r\ay iizdv qleitly

haræs or displace bull tout,.

No ¡edds ¿¡e distubed.

No PCE's affected NLAA

rFrom Bull Trout Matrix of Pathways and Indicators (USFWS 1998):
Maintain = Action u,ill not change to the indicator status.
Maintain C) = Action tray cause some localized adve¡se efï'ects, but not enough to "degrade" the indicator status.
Maintain (+): Action may cause some localized beneficial effects, but not enough to "restore" the indicator status.

2Etïects Detennination for each sDecific action:
NE: No Etlèct (shaded gtäy ifno buìl trout are present or ifbull trout are Present)
NLAA: May Atlèct, Not Likely to Adversely Affect (shaded yellow)
LAA = May Affect, Likely to Adversely Affect (shaded E)
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